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Executive Summary

The SCENARIOS project has produced an externa reference scenario for European transport in
2020. Using a forecasting methodology, and a range of projection tools, medium and long term
trends were identified and andysed for the key scenario variables. externd factors, determinants of
demand and supply and the transport policy environment. In addition a review of srategic transport
modelling was undertaken to provide recommendations for further research. The complexity of
European and nationd decision levelsis aso discussed for the definition of a policy scenario.

M ethodology

A scenario can be defined as the description of a future Stuation (or find image) of the externd
trangport environment and transport system.  Scenarios can be produced to give a number of
contragting images of a future gStuation (involving the development of different hypotheses), or may
develop only one horizon project for atrend situation, which isthe case of areference scenario.

Congruction of a reference scenario requires a detailled andysis of the entire transport system,
including both quantitative and quditative dements. The fird task is to present a complete and
coherent picture of the present Stuation, the variables, their functions and interrelations, as well as
the dynamic policy and inditutionad context. To reved the underlying dynamics of the system it is
then necessary to refer to past trends, for a clearer perspective of the structure and workings of the
system and to avoid periodicd blips.

A future reference scenario can then be deduced from the trends of key variables in a given
ingtitutional context, with the trends then projected to the desired time horizon. Following this
scenario phase, there may be a draegic phase in which the scenario results are applied to the
decisonrmaking sphere, in order to assess policy chages, and corresponding  development
strategies.

External Reference Scenario
Using a trend extrgpolation technique, projections of economy, population and employment were

produced as a basdine for an externd 2020 reference scenario. A further study on regiond
clugtering enabled the SCENARIOS system dynamics model to be tested for functiond EU regions
a NUTS 2 level. The comparison between the results of the different approaches did not reved
significant divergences in results.  For populaion, the number of EU inhabitants is predicted to
increase until 2010-2014, after which it will decrease dightly until 2020.With a lag of time of about
10 years, the number of employees is forecast to decresse dowly after 2020. Due to the
improvement of productivity, GDP will probably not follow this trend, but will continue to increase
dseadily. However, a nationd levd, there will be variations between the member dates, for
example population will increase by 2020 in a number of countries such as Netherlands, France,
Ireland and Portugd, but will decline in Germany, Italy and Austria

Differences between European regions were consdered as part of the assessment of gpatial
dynamics, highlighting the importance of different demographic, economic and land planning
trends, between different regions at European leve and differences in development between regions
of the same country. For example the regional distribution of inhabitants varies greetly with the EU,
and there continue to be sgnificant digparities in regional economic wedth. In terms of territoria
sructure, the European population has become increasingly urban, and the growth of cities is
predicted to continue athough more at the periphery than in the centre for large cities. In rurd aress
there are srong differences in development between regions, with some in decline and others
growing. Problems due to declines in agriculturd subsidies will not be homogenous, in densdy
populated areas a reduction in agricultura jobs can be offset by other services and industries, but in
areas with declining or ageing populations the potentid for diversification is more limited.
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Since it was impossible to consder every European region individually, the SCENARIOS approach
was based on functional regions, and hence required a first andysis of regiona clustering. The
classfication takes into account socio-economic indicators (e.g. populatiion density, sectord GVA)
and accessihility characteristics. An aggregated clustering technique was used to chssify European
regions focusing on the reaionship between accesshility and socio-economic indicators.  This
produced an index of road accesshility for European regions consdering average speed and
population.

For further projection of socio-economic varigbles a regiond leve, the clustering approach was
used to give four man region types. service dominated regions, industrid core regions, relatively
rich rurd & peripherd regions and findly the low deveoped regions. After this classfication a
potential development analysis was goplied to determine the over and under average performing
regions, depending on the level of public endowment and attractable factors such as private capitd.
Given the region type and the over or under average performance, specific bundles of policy
measures are proposed to improve the performance of the particular region types.

Determinants of Transport Demand and Supply

The most significant determinants of demand for passenger and freight transport and their trends,
were identified. For passenger transport demand a wide range of factors were identified as:
socio-demographic, economic, lifestyle, gpatial  factors, dynamic and saturation  effects,
demand/supply determinants and feed-back effects of demand on supply.

For short distance trips, which represent the largest share of dl trips the primary influence on
demand for travel and mode choice is income. Mgor long-term determinants are land-use patterns
and public transport policies.  Journey lengths are increxsing, partly due to the ability to trave
further and partly due to urban sprawl. Population trends are aso a key, as Europe faces an ageing
population, but with a higher proportion of car drivers than in past cohorts, who are expected to
maintain their car use into old age. Lifestyles too are changing, with grester participation in the
workforce, smaller households, etc.,, and these effects added to income effects tend to reinforce the
dependency on the car. In order to break the link between car ownership and income and car use and
income, a change in attitudes will be required. While concern over congestion and the environmental
impacts of transport can be seen, thisis not trandated into behaviourd shifts.

Income is one of the most important determinants of long distance trips, dthough it is necessary to
diginguish between business trips, short stay persona trips and international holiday travel.  While
the genera economic Stuation and globdisation trends will influence the leve of business trips,
factors such as digposable income, lifestyles and the amount of free time will be more significant for
leisure trips.

A sudy on internationd tourism has shown that the European touris market has increased
dramaticdly, due to changes in behaviour patterns, as Europeans travel more often for shorter
periods. The result is an increase in road, rail and ar traffic, a decrease in the number of nights in
accommodation, and greater concentrations of flows in tourist areas.

For the study of household car ownership behaviour, a longitudind andysis was performed using
cohort data from Household Budget Surveys in five EC countries, the USA and Japan. A
demographic model was applied to measure the relative importance of the stage in life cycle, of the
replacement of generations, and of variables linked to the generd economic environment. The
demographic approach provides a powerful tool for making long term forecasts of the household car
ownership and car fleet, snce it avoids fixing saturation thresholds, it conciliates the effects of
economic and demographic factors, and it relies on dable population projections. Estimates were
made at the nationd level, as well as for two contrasted wide regions in Ity and for homogeneous
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zones with respect to population dendty in France. A comparative andyss of the results enlightened
the role of the history of car ownership development, of population density and of economic
development.

Concerning freight transport demand, the external determinants were defined by identifying four

main trends, which seem most relevant for long term changes in freight flows. These trends are

outsde the transport sphere, but exert influence on al the condituent markets of the transport

system. In no particular order they are:

- Globalisation, which refers to the increasing independence between regiona economies,

- Networking concerns the ongoing rationalisation of business processes, for the optimisation of
efficiency of entire chains of products.

- Information and communicdion technology which make it possble to radicdly improve the
efficiency of economies.

- Greening of businessinvolves growing awareness of environmental change.

Globdlisation will chiefly affect the volume and geographica patterns of freight flows, whereas the
networking trend will determine the type and thus the logistical characteristics of goods that are
moved.  Information and communications technology will primarily increase the efficiency of
movements, thus dlowing distances to become larger and transport to become more reliable.
Findly, it may bring subgtitution effects in terms of diminating the need for transport for certain
relations and certain types of goods. The greening of business is expected to raise the codts of
transport as a result of concrete steps towards the internaisation of the externd costs of freight
transport.

Most externd trends point to an increase of freight transport, especidly intercontinental (high-vaue)

and internationa (intraEU: diversfication). Beside overal economic growth, this is the result of
changes in the way that production, trade, distribution and transport systems are organised.

The key changes in transport determinants that will have a positive effect on freight flows are the
geographic  concentration of production, flexible production/internd control  systems,  economic
concentration, divison of production and assembly, higher customer service, and decreasing stock
levels.  Electronic commerce and the greening of business are developments that may on the long
term dightly dampen overdl growth dthough they may increase the efficiency of production and
trade.

Scenarios for 2020 relaing to transport supply, considered the possible dissemination of a number
of new technologies and operationd innovations. tdematics, informaion technologies,
intermoddity, dternative urban systems and magnetic levitetion. Each technology or innovation
was assessed according to its potentia at a technologica, operationd and socio-economic level. This
sdection assumes that new technologies must have sufficient potentia a engineering level to enter
the market as operationd technologies, where they are expected to yield benefit to users and
operators. If they are successful then they will interact with the collectivity and society, which
produces regulations and policies that simulate or restrain their socio-economic influence.

Using this approach, the study concluded that telematics and intelligent transport systems (ITS) will
have the most dgnificant impact on the transport supply in the 2020 perspective. Tdematics will
spread widedly, especidly as a commercia means of information using the infrastructure and services
of the main mobile tdecommunication operators. Inditutiona use for safety and traffic regulation
will depend on Europeanwide agreement on standards and financing schemes.

The influence of intermoddity on the transport system will depend on the degree of implementation
of politicd measures, but intermodality requires improved organisation rather than technologica
development.  Information technologies (teleservices) are expected to play a key role in society as a
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whole, but not so much in the transport system. Indeed, tedleservices such as tdework and
videoconferencing may become a subdtitute to some business traffic, but they aso fogter traffic
generation by making more time available.

Autonomous urban systems are expected to spread from 2010 onwards. They will follow the
sandardisation of telematic systems, especialy automatic debiting systems, on which they heavily
rely for operation. Magnetic levitation technologies are difficult to finance and environmentd
concerns can lead to the development of underground solutions. Maglev technologies will not
notably influence transport supply in Europe by 2020.

European and National Policy Environment

For transport scenarios some main themes of the policy environment of the member states and the
EU can be highlighted: the problems of sudtainability, of safeguarding the environment, and of
improvement in safety. Equaly important is regiond economic and socid cohesion, dthough there
is not as yet full agreement as regards these aspects. Yet the differences exigting between nationa
policies on these issues are not, in most cases, irresolvable in nature, but are essentialy due to
different darting conditions, such as a different geographic position, different population density or
different levels of economic devel opment.

It is clear that individual policy measures must be seen in the context of the globad CTP approach:
initiatives concerning road improvement, the design of vehicles, demand management, transport
infrastructure, control and management of traffic, and measures to improve safety and protect the
environment are dl nterrdlated within the context of the European transport systems and increasing
interdependence between sates. It can be concluded that the measures that seem most likely to be
implemented are those involving demand regulation and pricing to dter the madd digribution of
demand, in favour of the safest and most environment-friendly modes. The implementation of
policies aming to improve public trangport infrastructure appears less likdy, in the present
economic situation.

Furthermore, a European trend policy scenario was defined, which took into consideretion the key
policy directions of liberdisation and harmonisaion, in order to estimate the implications for the
economy and spatid environment in 2020. This policy scenario was gpplied in the Pilot Strategic
Environmental Assessment (SEA) project of the Trans-European Transport Network, for calculation
of traffic flows and emissions.

It is expected that greater liberalisation will increase economic efficiency for al modes, but that
without changes in environmental standards, a grester exploitation of the naturd environment may
result. The harmonisation policy aims to ensure that increased competition does not result in the
deterioration of socid, safety or environmental conditions, and will thus lead to some improvement
in environmentd terms, but a rdativey smdler increase in economic benefits. The principles of
harmonisation and the interndisation of externa costs have been agreed and therefore must be taken
into account in a trend policy scenario, even though implementation measures have not yet been
taken.

The effects of liberdisation and harmonisation policies were dso consdered for passenger and
freight market segments, in order to give some indications of changes in costs per mode. In
summary, the policy trend scenario shows a decline in road freight costs under the liberdisation
policy, then a smal increase under the harmonisation policy. In contrast for rall freight, costs are
expected to increase due to the requirement of hudgetary equilibrium, and will remain stable under a
harmonisation policy scenario.  Overdl there will be no change in equilibrium in favour of nonroad
modes or intermoda dternaives. For passenger transport, under the liberalisation scenario costs
will remain stable for road, increase for rail and fal for air transport. However road transport will be
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more affected than other modes under the harmonisation scenario where an increase in fud taxes
and more stringent pollution norms will result in higher costs.

Recommendationsfor Strategic Transport Modelling

Findly, some key recommendations for draegic transport modelling were made, concerning three
areas of modd design. First it is recommended that certain new eements be integrated into Strategic
modelling to consder aspects of the trangportation system and its environment which have so far not
been described sufficiently well to comply to existing requirements.  Secondly, problems relating to
the choice of scde were highlighted. When sudying transport problems at the European and
grategic level different problems occur with choosing the level of aggregation & which to describe
dements in the transport system due to datisticad data inadequacy, conflicts in representation at
different levels of detal and the complexity of models. Findly concerning the actua moddling
process, recommendations were made with respect to the practice of model design, with a view to a
quick diffusion of modelling research experiences.
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I ntroduction

The SCENARIOS project aims to support decison making on policy and planning issues of medium
and long term, far reaching implications for society including new transport networks and
technologies as well as structura changes of location and trade patterns. The project research
activity was organised into 4 Work Areas asfollows:

Work Area 10 Scenarios on external developments affecting European Transport.

This Work Area investigated the externa environment of transport focussng on key variables such
& population, economy and trade, and integrating a system dynamics approach. Secondly the key
descriptors and determinants of demand for passenger and freight transport markets were
consdered. The find task looked a transport supply, and the significance of technologicd and
operaiona changes for transport scenarios.

Work Area 11 Moddling and Methodology for Analysis of the Interrelationships between External
Devel opments and European Transport
Since the SCENARIOS project did not aim to develop a European transport modd, the objective of
this Work Area was to create terms of reference on the state of the art in passenger and freight
transport modelling. The main output was a review of the 4" Framework Programme models, with
recommendations for further research.

Work Area 12 Reference Scenarios
A typology of scenarios for longterm projections was produced, with a methodological structure for
an externa reference scenario. A European trend policy scenario, was aso devel oped.

Work Area 13 Policy Environment
In relation with the POSSUM project, which investigated building policy scenarios, this Work Area
studied the past and present European and national transport policy environment.

External Review of Reference Policy
Developments modelling scenario context
WA10 WA11 WA12 WA13

- External factors
- Demand factors
- Supply factors

POSSUM
STREAMS .
] Policy
strategic transport model ’
Scenarios

Figure1: SCENARIOS project interactions

In the SCENARIOS project, the focus was on development of an externa reference scenario, rather
than on projections of traffic for the sdected time horizon (this task was carried out by the
STREAMS mode). In SCENARIOS, a range of different modeling tools was used for specific
projection purposes, including system dynamics modelling for functional regions and an age-cohort-
period mode for motorization).
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The Pilot SEA project undertaken by the Commission, for assessment of the whole Trans-European
Transport Network, brought together the SCENARIOS, STREAMS, COMMUTE and MEET
projects to produce a full image of the transport system in the 2010. The externa socioc-economic
environment and trend policy scenarios developed in SCENARIOS were used to define a number of
different scenarios (Reference, CTP, TEN-T) which were then tested using the STREAMS model to
produce projections of O/D traffic flows in Europe, region to region a the 2010 horizon for
passengers and freight. The finad stage was completed by the COMMUTE and MEET projects,
which calculated emissons and trangport safety. The full results of this project are given in the Pilot
SEA find report.

Results from SCENARIOS (notably for the socio-economic externd environment and trend policy
scenario) have aso been used in other research projects of the 4" Framework Programme (including
SOFTICE, EUFRANET and CODE-TEN).

In the perspective of an enlarged European Union, the SCENARIOS project made a first step
towards incluson of Centrd and Eastern European Countries in its research. Two indtitutes, from
Poland and Hungary were members of the project consortium. In the following SCENES project,
the geographica scope of research is further extended, to consider socio-economic scenarios and
transport projections for an enlarged Europe.

The man ddiverables of the project, were reorganised into 6 “C” reports, a list of which can be
found at then end of this report.

This find report presents the main result of the project ddiverables, concerning construction of an

externd reference scenario (chapters 1-4), drivers of transport demand (chapters 5 & 6), innovations
in transport supply (chapter 7), and a policy trend scenario (chapter 8). Results of the review of

srategic transport modes can be found in the Annex.
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1 CONSTRUCTION OF AN EXTERNAL REFERENCE SCENARIO

This section consders the basdine methodology for definition of a globd reference scenario. It
looks a the merits of the scenario gpproach, and the different types of scenario construction,
describing the main stages of system andlysis for definition of a reference scenario.

A more detailed description of this work can be found in the SCENARIOS Report C5: Global
Reference Scenarios.

1.1 Introduction to Scenarios

Scenarios are increasingly used in many different spheres of activity, by governments for policy
meking but adso in the commercid sector by private firms.  Scenarios provide an innovetive
agpproach to the longterm decison making process, and permit the exploration of aternative
hypotheses in relation to expected or desrable changes. Ther results, setting out the expected
trends of key variables can therefore be an important input to strategic policy making.

Scenarios can provide a complementary approach to more classicd forecasting techniques which
rely on sets of formaised mathematica equations to describe the way in which variables of a given
sysem interact.  Such econometric tools or modds thus depend upon reliable quantified data
(excluding quditative factors) with the principle of the model being the continuity of past trends, in
order to produce projections a a single linear point. This makes modelling techniques more suitable
for certain sectora and short-medium term trend projections, than globd longterm andyses of a
dynamic and evolving context.

The scenario approach, may be able to complement modelling techniques by producing a wider
andyss, to include quditative as wdl as quantitative data, and integrating the dynamic externd
context, including the role, influence and interrel ations between relevant actors.

A scenario can be defined as the description of a future Situation (or final image) of the external
trangport environment and transport system.

The am of a scenario is therefore to describe the given "sysem® of variables and to provide a
forecagt for a future horizon. Unlike econometric tools and models, scenarios are not necessarily in a
mathematical form, and can be represented graphicaly by flow diagrams, showing the interactive
dements of the system.

1.2 Typesof Scenarios

The main approaches to scenario condruction can be divided into two principal categories, in
relation to their relatively more or less "voluntarist” approach to the construction of possible futures.

First, forecasting is an exploratory, forward looking approach which constructs dternative scenarios
for a desired time horizon from the present Stuation with evidence of different trend hypotheses and
expected developments

In contrast, backcasting adopts a retrospective, normative approach, which defines the desirable
future, and then traces backward to the present to examine the feashility and necessary conditions to
achieveit.
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Figure 2: Types of scenario
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The SCENARIOS project adopts the former strategy for scenario construction, whilst the POSSUM
ressarch project takes a backcasting approach, detailing a desirable future in terms of policy goals
and then constructing a number of "policy paths' which would enable the desirable future to be
reached.

The two methods have quite distinct merits and applications. For example the backcasting method

is characterised by clearly defined objectives, the existence of desrable norms and is directed
towards action to prepare the future. The forecasting method however is essentidly conservative,

based upon the trangposition of the past and is free from value judgements.

The different methods are adso suited to different time frames, with exploratory (forecasting)
processes being more sendtive in the short term and normative backcasting scenarios directed
towards the long term, to take account of important bresks in trends.

A further digtinction may be made for forwardlooking scenarios, between contrasting scenarios
(involving the development of a number of different future hypotheses) and reference scenarios (the
subject of this chapter).

' POSSUM (1997), Deliverable 1
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Contrasting scenarios are based on a range of hypotheses developed from chosen varigbles, which
give a projection of the system studied a a base and horizon year. They @n indude an unlimited
number of variables and devdop different trend and policy hypotheses to produce contrasting
images of possiblefutures.

Contragting scenarios are constructed by analysing dements of uncertainty identified in the system,
and out of the many potential future images that can be produced, those images with some
probability of being redlised can be selected.

In relation to traditiona high/low growth forecasts, such contrasting scenarios offer the advantege of
invedigating in depth specific anticipated changes and the conditions in which they could be
redised. Examples could include changes in technology, the impact of a downturn in the globa
economy, fluctuations in input prices or a mgor change in inditutional structures. Such events may
have aweak probability but if realised would have a potentialy strong impact.

A Reference Scenario on the other hand, develops only one horizon projection.

The continuation of past trends and behaviour is taken as the hypothesis, with maintenance of the
decision structures for actors. In this way the reference scenario can provide a standard against
which other contrasting hypotheses can be compared. However this does not imply that the
reference scenario is the most probable future position.

Within the SCENARIOS project the socio-economic scenarios presented here will follow only
observed trends excluding the possibility of any mgor technical, socid or environmenta changes.

A break in trends can be integrated into the scenario if the past and present Stuation indicate that
there is a dtrong probability of such a change in the sysem. Examples could include a "threshold
effect” where the market appears close to saturation, new innovations, changing habits, or important
changes in policy. The SCENES project, which follows up the work of SCENARIOS and
STREAMS, will integrate this aspect of bresks in trends into scenario constructiort

1.3 Methodology for a Reference Scenario

Congruction of a reference scenario requires a detailled anadlyss of the entire system to be studied,
including both quantitetive and quditative elements. The fird task is to present a complete and
coherent picture of the present Stuation, the variables, their functions and interrelations, as well as
the dyrnamic policy and inditutiond context. To reved the underlying dynamics of the system it is
then necessary to consider past trends, for a clearer perspective of the structure and workings of the
system and to avoid periodicd blips.

Future reference scenarios can then be deduced from the trends of key variables in a dynamic
indtitutional context, with the trends smply projected to the desired time horizon. As mentioned
above, in the SCENARIOS project the reference scenario does not consider any possible bresks in
trends.

Following this scenario phase, there may be a srategic phase in which the scenario reaults are
goplied to the decison-making sphere, in order to define anticipated changes, and corresponding
development Strategies.

? SCENES, (2000) Deliverable D3
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The construction of a transport scenario can be broken down into 4 key phases.

identification and clugtering of key variables

andysis of interrelationships between the variables
review of main past trends and interrelations
consideration of the trangport policy context and actors

A WN B

The fird two dages consider the transport varigbles and the generd externa environment to
discover the interna structure of the system. Then it is necessary to examine the past trends of the
sdected varidbles.  Findly the examination of the policy context and interrdations between the
different actors will help to put the scenario in the wider external and dynamic context.

1.3.1 Identification and clustering of the variables

For a reference scenario a comprehensive list of al possble variables of the transport system, both
internal (describing the transport system itsdlf) and external (concerning the genera environment)
should be made. These varidbles may cover many different areas such as the economy, socid
factors, technical changes and the spatid dtuation. The policy and inditutiona context must aso be
considered, dthough in a reference scenario there will be no change in policy orientation.

For example, for a transport reference scenario key externa factors will certainly incdude socio-
economic indicators (for example, population, GDP, households disposable income, industria
production and trade) and spatiad patterns (covering urban and regiona development, migration,
location of economic activity).

Spatid or geographicad variables are often discarded or underestimated in transport scenarios,
because of the difficulty encountered with trying to integrate spatid elements into economic theories

and transport models. However the physica dimension of trangport camot be disregarded,
paticulaly conddering the growing dtention which is pad to regiond development, spatiad
cohesion and the environmental impact of policies.

Internal variables, describing the transport system itself, can consider factors such as the leved of
competition and regulation, technologica improvements/perspectives, the motorization rate and fue
Ccosts.

In SCENARIOS a simple clustering of these 3 man groups of variables was adopted: socio-
economic variables, spatiad variables and transport variables. Changes in behaviour and vaues, the
introduction of new technology and "bresks in trends' will be considered in the following SCENES
project.

It is then necessary to further define the variables in relation to their role in the trangport system and
their explicit and implicit interrelaions.

1.3.2 Interrelations between thevariables

To identify the functioning of the transport system it is necessary to isolate the nature and role of
eech variable and the leved of its influenceldependence on the system. Particularly important are
certain key variables, which exercise a drong influence on the evolution of the system.
Identification of these principa determinants is essentid to undersand the functioning of the
transport system and to predict future trends.
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Variables can be internd or externa to the transport system. In practice though, a transport scenario
will only concern those varigbles that have some connection with the transport syssem and so the
internd/externd digtinction may not aways be easy to make. However in SCENARIOS, “interna”
variables can be conddered as transport supply and demand and “externd” variables cover socio-
economic and spatial aspects.

The nature of the causa reationships, which unite different variables, must dso be identified in this
system anadysis. Some factors may be invariable, whilst others are particularly sensitive to changes
in the sysem. Determination of the influence or dependence of the variable on the system will
deepen understanding of the dynamics of the trangport system.

Factors may be explanatory or autonomous, with differing rates of movement, and both direct and
indirect effects of the externa variables on the internal ones should be consdered.

Structural analysis techniques can be used in practice to isolate determining and dependent
variables and to assess the intendity of interrelationships.  One method, involving cross impacts is
based on the congruction of a Boolean matrix (condgsting of 0 and 1) with the different variables
represented in both lines and columns. A variable is given the number 1 in relation to its impact on
another variable if there is a causd relationship, and a 0 if there is no rlationship.

A grid of interdationships is thus produced, providing guidance for scenario construction and
moddling on the intensity and possible coefficient, which can be used to define interrel ationships.

Econometric modelling tools may be useful at this stage for synthesising certain types of relations
and are used in some cases for smulation (eg. for spatid analyss of transport flows) considering
both explicit and implicit relationships between variables. Any difficulties encountered in andyss
of these relations (such as lack of data, or the "reducing effect” of some econometric equations) must
be noted and accounted for in the scenario.

1.3.3 Review of main past trends and interreations

Invegtigation of past trends conditutes an indispensable part of the congruction of a reference
scenario. A retrospective study is necessary to discover the evolution of the transport system, its
main variables and actors, and to avoid placing too much importance on the present Stuation, which
could be influenced by temporary conditions.

For a reference scenario d the transport system, a review of past trends will therefore need to assess
the impact of externa varidbles on the man varigbles of the transport system, principdly in relation
to market regulation (competition conditions, measures concerning norms, (total weight of the
vehicle, length etc) or simplification procedures) and price and tariffs (including user charges and
internalisation of external cost principles).

Technology variables are dso becoming incressngly dgnificant due to the strong interreation of
information technologies and transport operating systems. The change over time of a transport
supply variable (such as price or time) is one means of taking into account the impact of
technological progress in a trangport scenario.  Ladtly the impact of externd variables on investment
in infrastructure should be consdered. Investments may concern the equipment of companies or
households (motorization) and are often related to revenues and demographic structura changes.

Some of the magjor trends of European socio-economic and spatid variables to be highlighted are the
following:
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?? There has traditiondly been a drong link between industrid production and freight transport
athough there are wide differences between European countries.

?7? Sectorid disaggregation revedls that the link between TK and industrid production is wesker for
certain important growth areas, particularly high value goods

?? Trips are increasing in length for both passengers and freight

?? Passenger trips are less related to genera economic activity, and more closdy closdy linked to
urban spatid patterns (daily trips of quit short distances)

?7? Vacdion trips are increasing but the number of days of each trip is decreasing
?7? Short distance trans-border traffic isincreasing fast for goods and passengers

?? A multi-motorization analysis for households is necessary to consider the range of hypotheses
concerning lifestyle changes and urban sructure, which are related to household structure in
terms of size, age and class.

?? Transport eladticities in relation to macro-economic aggregates vary greatly between countries
even & comparable leves of development

?? Internationd traffic is expected to increase to a least 30-50% of globa traffic on inter-regiond
networksin most countries for freight transport.

?? Urban sprawl and suburban developments favour growth of private transport

?7? For the regiona trangport level there is a concentration of activities & the nationd and European
scde

1.3.4 Actorsin thetransport policy context

A find pat of scenario congruction involves andysis of the policy context and man actors on the
variables of the trangport system. These additiona eements help to put the scenario in the wider
externd and dynamic context, acknowledging the sSgnificant influence of policy and the
interrelations between actors.

Although the purpose of a reference or trend scenario is not to andyse the potentiad impacts of
dternative policies , a minimum level of past and present policy measures must be integrated.
Previous policy decisons, taken before the base year, form part of the reference policy context on
which the scenario is built, and in the same way, present policy objectives and directions will help to
shape the construction of future transport scenarios.

Within the European trangport context, there are many bodies which act together to decide and
implement transport policy. Both the European Union and national governments have to co-operate
together to ensure the success of projects, such as the road liberdisation programme. In addition the
contributions of loca authorities, city authorities and private investors may dso be influentid in the
policy making process.

There may well be differences between the approaches of national governments in implementation
of these policies and measures, according to their particular objectives and drategies. Equaly the
management of loca transport systems will depend upon the organisation and policy priorities a
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locd levd. The role of each organisation in this multi-layered inditutiona structure must thus be
clearly understood for construction of a European reference policy scenario.

In the transport policy context there is an increasing number of relevant actors to take into account
due to greter politicd decentrdisation, the increesng involvement of the private sector in
infrastructure projects and the growth of NGOs and citizen associations.

Such actors may exist a the internationa, nationa, regiona or locd level, and can be digtinguished
by their role and influence on the syssem. Three different dthough not exclusve characteristics can
be noted :

?? actors who intervene as an information source

?? influential actors who influence the decison process a different levels or who could refuse a
public decision when it is hot considered in thelr interest

272 dependent actors who have to adapt their behaviour to decisions taken by authorities.

These criteria enable us to assess the influence and role of key actors (individuads, groups or
organisations) in the sysem and to identify their objectives, dtrategies and means of action.
Interrelationships between the main actors srongly influence the policy context, which will be
determined by their respective strengths and weaknesses, conflicts and co-operation.

One means of defining the relationships between them is through cross impact analysis as described
above for variables. The weight attached to the role of actors will depend on the scenario approach

adopted. For example in the POSSUM project the importance of good coordination between the
actors in the decison process for policy implementation was explored for a sustainable development

policy scenario.

In SCENARIOS we identified the different levels of actors a international, naiond, regiond and
loca leve, dthough focusing primarily on the European and nationa transport policy context.

At international level three types of actors are observed:
?? International  public authorities (EU, UN, OECD) as wel as those bodies which prepare

multinational agreements between ates, EFTA, OPEC. These kind of actors represent a politica
and economic power, which must be taken into account and they may also be an important source

of macro-economic palitica influence.
?? Multinational companies : have ared economic and sometimes political power
?? Populations and individuals who define socia acceptability

At national level the increesing power of the media has led to changes in policy making drategies
due to the increasing number of interested actors.

?7? Governments and ministries which may have contradictory objectives.

?? Trade unions, different economic sectors and industria lobbies.

?? Citizens as potentid voters.

At regional and local level, decentraisation and application of the subgdiarity principle means that
more account must be taken of loca authorities, public opinion and the wishes of locd inhabitants.
These factors help to explain increasing concerns about ecologica and quality of life issues.

?7? regiond or federd authorities

?? municipa authorities

?7? large private companies, asimportant regional employers

?7? local lobbies
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As dready mentioned, European transport policy does not result from an unique decison centre:
European policy is implemented by nationa governments with regional and loca effects. Moreover,
the financing of many transport networks, such as the TEN requires the participation of other
external organisations, including private contractors or companies.  The implementation and the
impact of adecision will therdore depend upon the consensus developed between dl these actors.

At nationd leve, transport infrastructure policy has adways been very wel developed, and for
example most TEN projects are in fact national projects. The reorganisation of former nationd
trangport companies is adso largely left to the initigtive of nationd dates, especidly as concerns the
“nontdiscriminatory” measures to be teken. Regional development measures and public services
policy aso tend to fal within the domain of nationa administrations.

At a locd levd, transport management and organisation occurs in close collaboration with the
communities involved. This remains very important since most transport is for short distances, and
because locd drategies are required for densdy populated areas, which experience high levels of
pollution. Congestion and pollution in these areas may be relieved by the closer integration of loca
and interregiona/internationd networks.

From an international perspective directed by market regulations, to a locd levd more oriented
towards transport organisation, the European and nationa authorities hold a key intermediate
position, with influence and authority to determine policy directions and maintain a good consensus
between the different actors and ingtitutions.
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2 SOCIO-ECONOMIC ENVIRONMENT

In Work Area 10 of the SCENARIOS project ‘Externad Developments of scenarios were
consdered, focusing in particular on social and economic externa factors. The am of this task was
to describe the externd factors and the data avalability for a base year, and dso to produce
projections of population, economy and trade in Europe for the year 2020. This was done using a
combination of official forecasts and trend extrgpolation.

The report of this research work is C1: Socio-economic external developments, spatial dynamics and
their relations to trangport.

This section will condder the main socio-economic projections produced for this Work Area, (see
appendix to the C1 report), the main results of which were aso included in the C5 report, Global
Reference Scenarios.

2.1 Methodology

For the SCENARIOS (Externa Factors) database, 1994 was chosen as the base year. Trend
forecagting (one scenario with severd variants) of populaion, economy and trade started from this
base line and has been prepared on a country level for 2020 projections. The time horizon of most of
the published studies normaly extends to 2005 sometimes to 2010, but there are hardly any
projections or trends available, except population, for 2020. Hence the avaldble projections ae
given for up to 2005, then a trend scenario with severa variants for economic indicators and trade is
presented for 2020.

There are three main methods which are used to come to projections on a very highy aggregated
sdid leve:

?? (andyticd and/or graphical) trend extrapolation,
?? (multiple) regression analyss,
?? system dynamic modelling

2.1.1 Trend Extrapolation

A forecast can be generated by observing a change through time in the character of something and
projecting or extrapolating that change into the future. In making such a forecad, the focus is on the
long-term trend, so shortterm fluctuations are disregarded. Trend extrgpolation requires the
forecaster to have an understanding of the factors which contributed to change in the past, and to
possess confidence in the notion that these factors will continue to influence developments in a
similar fashion in the future (Schwarz, Svedin, Wittrock, 1982).

One commonly employed approach to trend extrgpolation involves the use of growth curves
(Cornish, 1977). Growth curves are loosdy based upon the notion that the growth of a socio-
economic indicator can be charted in the same way organic growth can be charted. For example, the
growth in height (and weight) of an individud can be chated, and will commonly display a pattern
which indicates a leveling off around early adulthood. It is believed that the growth pattern of a
socio-economic indicator (e.g. increasing share of employment in the tertiary sector according to the
sector hypothesis; Hoover, 1948) can aso be plotted and charted in a similar fashion.

The levd of detaill and spatid disaggregation required for the externa factors depends on the type of
model being used. In generd terms an aggregate transport demand model makes fewer requirements
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than a disaggregated one. Projections on a regiond levd adways have to be embedded in nationd
forecasts to prevent mistakes which occur due to isolated thinking at a regiond leve. The
preparation of regond projections therefore must condder development tendencies in other regions,
which are part of the whole study area.

The apparently simplest option in dedling with externa factors is to use officia forecasts. Of course,
these forecasts are sdldom at a aufficient level of spatid disaggregation to be directly usable in a
detailled moddl. However, they do reduce the amount of work needed to generate the required vaues
for the externd factors a regiond level. To some extent the problem with using dficia forecads is
that they sometimes reflect the expected effect of economic and regiona policies whose success may
actually depend on other uncontrollable factors like internationa trade and co-operation.

Based on literature research and anayss of long-term projections, with comparison of assumptions
edimations are given for average annua growth rates up to 2020 (concerning productivity,
employment and GDP per capita). The sources for these trend forecasts are nationa tatistics offices
of severa European countries, consultants (e.g. PROGNOS) and other ingtitutions (eg. OECD).
Projections of population are also given, with data taken from EUROSTAT and from other studies
(eg. Prinz / Lutz). Centrd and Eastern Countries are aso included in these socio-economic
projections, and the man sources for data were the World Bank and OECD, Eurodtat, UN,
International Monetary Fund and PROGNOS AG.

2.1.2 Regression Analysis

Depending on the invedtigation regression techniques use time series or crosssection data The ams
of multiple regresson techniques are bascdly smilar to bivariate regresson. These include defining
trends, enabling projection, and identifying deviations from trends. It can dso be used to order the
importance of the independent variables Xi (e.g. GDP, cost index motorized private transport, price
lig or tariff of public road trangport and ralways, population; al country level) used in estimating
the dependent variable Y (eg. cross-border motorized private transport in passenger kilometres on a
country levd).

The line is fitted by minimising a sum of squared deviations. For this reason regresson anaysis is a
leest squares method. Multiple linear regression is an extenson of two variable linear regression.
One vaidble is designated as the dependent variable (Y) and the others are dl independent variables
(Xi). Thelinear regression modd is:

Y = b0 + b1X1 + b2X2+...+ bnXn+ e
where

b0 isthe generd coefficient,
bl to bn are the coefficients for the independent variables (Xi) and
e istheerror congtant.

All of the b vaues are the partid regresson coefficients. These give the rate of change in the
dependent varidble (Y) for a unit change in the independent varidble (X) when dl of the other
vaiables are hed congant. The am of multiple regresson is to esimate these partia regresson
coefficients. In the end the procedure will quantify how the mean of the dependent variable, eg.
crossborder motorized private transport in passenger kilometres, changes as the other varigbles
change. Cdculating projections in generd assumes congtant regresson coefficients and requires
projections for independent varigbles.

Within the approach for the C1 report, two regression anadyses have been made. One focuses on the
southern pat of Germany only and includes 6 independent variables: Agglomeration, Infrastructure,
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Accessibility, Education, Nature, Industrid settlement area. The dependent varigble was the sectora
(agriculture, industry, services) regiond GVA. The second regresson andyss, which took the
results of the detailed work for southern Germany into account, focused on the NUTS 2 regions of
the EU15. Due to limited data avalability only three independent varisbles have been considered:
Agglomeration, Infrastructure and Education. As the dependent variable the GDP per capita has
been chosen (for more details see Chapter 3).

2.1.3 System Dynamics Modelling

System Dynamics Models are able to smulate dynamic processes and take into account interactive
processes. A more cHailed explanation of System Dynamics Modelling is presented in Chapter 4.

For the C1 report, the results of the regression analysis were used for the system dynamic modelling.
For technica reasons the system dynamic model shows growth rates for functiond regions, dthough
mgor trends for the EU15 members can be identified. When compared with the regresson andysis
some trends appeared to be different, and so assumptions for the trend scenarios were reviewed.

2.2 Demography

Demography is supposed to be one of the most predictable factors in scenario definition. For
trangport scenarios the age structure has an important influence on the motorization rate, especially
as the present "generation effect” (greater mohility for ageing persons) is changing mobility patterns.

According to UN data, the trend of fdling birth rates is set to continue into the firs quarter of the
next century. In this context, migration will be a key determinant of the level of demographic

growth. Migration is currently responsible for amost 75% of demographic growth in Europe, which
represents an average growth of 0.3 % per year in a context of a generdly low demographic growth
rates, at below 0.5 % per year. Migration has the largest impact in large urban aress.

Despite differences between data sources on the absolute figures for population projections, a
common conclusion is the change of the age structure. In 1995 the European Commission stated in
its “Report on the demographic dtuation in the European Union” that, withou unusud
developments, the number of people over 60 years old, will rise from 76.3 million in 1995 to 1135
million in 2025. This section of the European population will increase strongly especiadly from 2006
onwards. In contrast the number of younger people under 20 years will fall by 11 per cent.

This change in the age dructure will obvioudy have many consequences for adl members of the
European Union concerning socid, culturad and economic life, and condderable implications for the
l[abour market. While the younger section (under 30) of the working population will drop in reldive
terms by around 17 per cent, the number of people nearing the end of their working life will increase
by around 6.5 million.

In particular the change in the structure of the population will influence the motorisgtion rate. At
present the highest motorization rates are observed for 40 to 50 year olds. But the phenomenon of a
“generation effect” means for a given age the ratio of motorization is increasng with each
genegation. This phenomenon is particularly conspicuous for the older age groups (60 - 80 year
olds)™.

® See Chapter 5.2.3
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Table 1. Long term population projections

1995 2010 2020 % change % change % change
1995-2010 2010-2020 1995-2010
Austria 8050000 8040000 7930000 -01% -1.4% -15%
Begium 10140000 10100000 10280000 -04% 1.8% 1.4%
Germany 81660 000 81540000 78450000 -01% -3.8% -3.9%
Denmark 5230000 5280000 5350000 10% 1.3% 2.3%
Spain 39210000 39150000 39330000 -0.2% 0.5% 0.3%
Finland 5110000 5110000 5360000 0.0% 4.9% 4.9%
France 58 140 000 57780000 63450000 -0.6% 9.8% 9.1%
Greece 10460 000 10410000 10860000 -05% 4.3% 3.8%
Irdand 3580000 3830000 3950000 7.0% 3.1% 10.3%
Ity 57300000 57 140000 55940000 -0.3% -2.1% -24%
Luxembourg 410000 460000 490 000 12.2% 6.5% 19.5%
Netherlands 15460 000 15690 000 16 780 000 15% 6.9% 8.5%
Portuga 9920000 9870000 11570000 -05% 17.2% 16.6%
Sweden 8830000 8820000 9220000 -01% 4.5% 4.4%
UK 58 590 000 58610000 61080000 0.0% 4.2% 4.2%
Switzerland 7270000 7 440 000 7550000 2.3% 1.5% 3.9%
Norway 4360 000 4660 000 4830000 6.9% 3.6% 10.8%
Poland 38450000 - 43500000 - - 13.1%
Czech Rep. 10300000 - 10530000 - - 2.2%
Hungary 10210000 9940 000 9640000 -2.6% -3.0% -5.6%

Source : IVWW 1998 in SCENARIOS C5

In SCENARIOS, the centrd hypothesis of EUROSTAT projections was taken as reference with
mention of a minimum and maximum hypothesis. It must dso be kept in mind that demographic
factors should be considered a regiond level to more fully appreciate the effects of the structurd
demographic changes on transport. The trend analyses show that the demographic factors are not at
dl smilar throughout Europe; the structure per age varies greatly from one country to another, but
aso from one region to another within the same country.

The table above, produced from a number of population projections® and using a sysem dynamics
gpproach, gives population projections for 2020. As can be seen, there are wide differences in the
projected populations for the EU Member States with some countries (Germany, Austria and Italy)
expected to witness declining populations, others dgnificant increeses  (France, Ireland,
Luxembourg, Netherlands and Portugal). For the remaining Member States moderate increases can
be expected.

Like the EU Member States, diverging trends in population growth figures can dso be found in the
Centrd and East European countries conddered by SCENARIOS. For example, Hungary's
population is predicted to decline over the 25 year period, whils in Poland the population is
expected to increase by around 13%. In contrast the Czech Republic is expected to see a smadl
increase.

* PROGNOS World Report (1996), UN (1992), EUROSTAT (1991), Prinz, C.; Lutz, W. (1993)
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2.3 General Economic Prospects

The SCENARIOS research aimed to produce projections of economic growth, for a number of
different horizons, dso consdering productivity, employment and trade. It is clear that economic
growth directly influences transport, dthough it is difficult to give an eadticity between GDP and
traffic growth for goods and for passengers as many structural effects intervene between transport
and economic growth. Here some of the main results are presented for economic trend scenarios in
Europe.

2.3.1 Medium-term Projections

Concerning medium-term  outlooks (around 2005), many factors will influence developments.
Palitica willingness towards low inflation seems a main objective of European policy. With regard
to monetary union, the efforts to keep public sectors deficits small will continue as wel. This is
combined with many tariff agreements in Europe, that show moderate wage increases athough
unfortunately the effects on the labour market will stay at alow leve for the next few years.

Concerning the annua growth rates, Irdland, Finland, Norway, Portugal and Spain are likdy to
enjoy faster growth rates than the strongest European economies. For Portugd and Span
accesshility is expected to improve congtantly, so that high growth rates for ex- and import, in
paticular between these two countries, are assumed. Ireland started, as Portugal, a a reatively low
level. For this reason momentary efforts of improving infrastructure (transport and

tedlecommunication) and accessbility, will probably result in higher growth rates in the coming
years. Low taxes for foreign investors will support this development.

Finland's economy was affected by both the European-wide recesson and dso a dradtic reduction in
Fnno-Soviet trade following the bresk-up of the Soviet Union. Now economic development of the
Bdtic dates looks quite favourable and they are expected to become srong trading partners for
Finland. Trade growth rates are dready increasng and Finland's economy is likely to recover
rapidly. The high potentia of natura resources (e.g. oil and gas) will support Norway’ s upswing.

Because of congant technologica development combined with rather small increases of population
the GDP per capita is risng in Europe. Switzerland, Luxembourg and the Scandinavian countries
are the most affected by this Starting from lower levels Greece and especiadly Portugd no longer
seem satisfied with only moderate productivity and may show high annua growth rates in 2005.
Portugdl’s upswing is not only a result of the general favourable climate, but it is dso an effect of its
grong links with the buoyant Brazilian economy.

The number of civil employed persons is likey to increase by more than 1% only in the United
Kingdom. Employment in other European countries will not rise sgnificantly, but data concerning
labour market have to be taken with care, because setidtical effects can be rather high.
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2.3.2 Long-term Projections

Statigtics concerning long-term economic trends (after 2010) are extremely rare. According to the
PROGNOS world report, most data are available only up to 2005. In fact dmost dl scenarios or
trends for 2010 and 2020 are limited to demographic data.

The tables below present the estimated GDP and annua percentage growth rate a nationd leve
(IWW trend modelling) for EU countries and some CEEC countries. Two hypotheses have been
made a the horizon 2020 concerning productivity, which surrounded a centra hypothesis, taken as
reference for 2040 extragpolation.

Table 2: GDP/billions $US accor ding to the constant hypothesis (1992 prices)

194 2000 2005 2020 2040
Austria 171 197 21 328 485
Begium 201 230 258 387 578
Denmark 140 162 182 280 440
Finland 124 148 167 259 414
France 1241 1431 1606 2414 36H
Germany 183( 2161 2438 3258 4083
Gresce 70 9 89 134 196
Irdand 54 6/ 76 127 24
Italy 1133 1301 1458 2114 2929
L uxembourg 11 13 15 24 40
Netherlands 302 A7 30 579 857
Norway 119 141 160 246 391
Portugd 69 & % 171 308
Spain 511 601 690 1072 1828
Sweden 223 24 282 409 584
Switzerland 226 253 280 402 558
UK 1014 1180 1326 1988 2985
Total 7439 8647 9733 14192 20625
1993
Polad 7] 250 485
Czech Rep. 25 115 197
Hungary 3q 175 2711

Source: IWW 1997 in SCENARIOS C5
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Table 3. Percentage annual growth rates of GDP
(according to the constant hypothesis - 1992 prices)

19942000 |2000-2005 (2005-2020 |2020-2040 1994-2020 |2020-2040
Austria 2.39 2.33 2.67 1.97 Poland 4.79 3.37
Bdgium 227 2.32) 2.74] 2.03 Czech Rep. 578 273
Denmark 246 2.36 291 229 Hungay 6.76 221
Fnland 2.9 245 2.97| 2.31]
France 240 2.33 2.75 215
Germany 281 244 195 113
Greece 204 241 2.77 192
Irdand 3.66 255 348 3.53
Italy 233 2.30 251 1.64
Luxembourg 2.82 2.90 3.18 259
Norway 2.87 2.56 291 2.3
Portugal 2.9 299 4.00 2.9
Spain 274 2.80 2.98 2.70
Sweden 219 211 251 1.80
Switzerland 190 205 244 1.6
Netherlands 2.4 2.36 2.67 199
UK 2.56 2.36) 2.74] 2.0
Total 254 239 255 1.89

2.3.3 Productivity and Employment

The projected GDP for 2020 should be handled carefully, but the stuation concerning to the labour
market is even more difficult. Many uncertainties and unknown factors make projections for labour
force data more difficult than trends for population or GDP. However some trends for civilian
employment can be made.

Figure3: Labour productivity in 2020 at 1990 prices (low and high performance variant)
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Besides the change of the populaion structure, productivity (GDP per employed person) has been
teken into condderation. Its annua growth rates from 1984 to 1994 and the expected rates for 1994
to 2000 respectively for 2000 to 2005 has been compared with the growth rates of GDP per capita.
According to this information two average growth rates for 2005 to 2020 have been projected. They
are related to the business as usua variant for GDP per Capita up to 2020. It is hardly possible to
choose one probable rate, so that a low and a high performance variant for productivity have been
provided.

Due to the definition of labour productivity (GDP per employed person) it is possible to deduce the
figures for nationd employment in 2020. Based on the ‘business as usud - GDP for 2020 a corridor
for the civilian employment can be developed. With regard to the different uncertainties, the results
have been compared with a forecasted number of employees, that results from an assumed constant
average growth rate for EU members, given by PROGNOS up to 2005, and for advanced industries,
presented by the OECD up to 2020. Only twice the number has not been found in the following
corridor. Both times (Denmark and Norway) the corridor has been extended dightly. The number of
employed persons are given in thousands.

Table 4: Civil employment by country

1994 2010 2029
Austria 3698 000 3362 000 3413000
Bdgium 3748 000 3917 000 3976 000
Denmark 2537 000 2566 000 2 605 000
Finland 2046 000 2095 000 2127 000
France 21720 000 22785 000 23129 000
Germany 35 840 000 33675000 34184 000
Greece 3786 000 4221000 4284000
Ireland 1 207 000 1,280 000 1.230 000
Italy 20 024 000 21 885 000 22216 000
Luxembourg 165 000 165 000 167 000
Netherlands 6 706 000 6 852 000 6 955 000
Portugal 4440 000 5107 000 5184 000
Spain 11 728 000) 13 715 000) 13 922 000
Sweden 3926 000 4156 000 4219000
UK 25657 000 26 857 000 27 263 000
EU 147 228 000 151 485 000 153 773 000
Switzerland 3776 000 3859 000 3917000
Norway 2002 000 2225000 2 259 000
Czech Republic 4729 000 4890 000 4964 000
Hungary 2505 000 2531800 2570 000
Poland 13 446 000 13 699 000 13 906 000
Source: VW 1998 in SCENARIOS C5
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2.3.4 Trade

In order to improve the connection between economic growth and traffic growth for goods, more
details are needed concerning the structure of production, per country as well as the trend of the
nationd foreign trade.

The generd trend is wel known but can be darified: a fdling share of primary goods and bulk
products, a decreasing share of intermediate goods, but on the contrary a rapidly increasing share of
the high value goods. In this later case the average value of one ton transported increases and the
volume (measured in cubic meters) becomes a more relevant unit of trangport than the tonnage. In
pardld, we observe a decrease in the shipment sze and the devdlopment of associated logigtic
Services.

Foreign trade is a very important socio-economic variable for transport. Internationa traffic flows
ae growing a a much fagter rate than nationd treffic, in pardld with internationd trade which is
risng more quickly than nationa trade. On trunk networks internationd traffic is taking a growing
share which may often reach between one third and one haf of the total traffic of many links within
the next 20 years. The evolution of traffic in the hinterland of the large ports provides just one
example of this phenomenon. Further research on the consequences of international trade was
carried out for the SCENARIOS study of freight transport determinants (see chapter 6.2.1).

The didtinction between intra and extraEuropean internationd trade was highlighted as an
interesting topic for future research, paticularly for a definition of aternative scenario hypotheses,
for example, a "globdisation” hypothesis (world scde maket) or an "integration" hypothess (EU
policy).

Figure 4: Growth rates over period 1994-2020 & GDP 20201994
Export 2020/1994

O Import 2020/1994

Source VWV

The SCENARIOS C5 report presents hypotheses of import and export levels, deduced from trend
andysis of the opening of national economies (import and export rates, in relation to GDP). Severd
andyses are availadble (OECD 2020, for example) which are compatible with the GDP growth taken
as reference; their results can be used to take different growth hypothesis for intercontinenta and
European trade, and to stress the importance of the traffic growth in the hinterland of the main ports.
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Figure5: Quotas of Exports (% of GDP, 1990 prices)
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It is noted that foreign trade growth continues to be higher than GDP growth; the opening of nationd
economies will thus go on with increasing intrabranches exchanges and the development of logistics
patterns at European scadle (European Logigtics Centres). For some countries and in particular some
well developed smdl countries, the opening rate (imports or exports divided by GDP) will be higher
than 1.

2.3.5 Projectionsof fud prices

For the fuel codts, taxes range from 65% to 80% for unleaded petrol to 60% to 72% for diesd in the
different European countries. The objective of the CTP is harmonisation and an increase of these
taxes.

After a sharp decrease in the price of fud at the beginning of the eighties, the price has been growing
again dowly since 1985, in pardle with an increase in fud taxes. The difference between petrol and
diesdl remains around 20% on average.

The dructurd composition of the stock of private vehicles in Europe must dso be taken into
account: in 1980, the percentage of diesd cars was 7% dthough by 1995 it was 22%, with a sharp
increase in France, Audtria and Belgium (more than 40% of the sde of new cars in these three
countries), but not in Germany or Itay where this percentage fel in the eighties and has now
stabilised.

The difference in rates of consumption between diesdl and petrol cars is around 1 litre per 100 km.
The automobile industry thinks it can reduce significantly the unit consumption of diesd engines in
the years to come by 25% for private cars, dthough this will not be possble for truck engines whose
unit consumption is aready optimised. This improvement however appears to be more difficult for
private cars run on petrol.

Petrol prices have decreased since the beginning of the eighties and on this bass three future
hypotheses can be considered™

® As sdected by the French Ministry of Industry in 1997
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- the low scenario considers a dability of the price until the 2010 horizon with a moderate
increese of petrol demand, higher taxation on the find consumption and an improvement of
energy efficiency.

- the high scenario forecasts an increase of the price until 2010 and a dability afterwards, in
spite of an increasing demand for transport.

- the medium scenario forecasts a stability of the price of petrol after 2005.

Estimates of fud prices for 2010 do however vary greatly depending on which scenario is chosen.
Whilst the low scenario edtimates fud prices in 2010 a between $16 and $17/barrel, the high
scenario forecasts a price of between $29 and $33 per bard. A more moderate estimate of
$24/barrel is proposed by the medium scenario. For the fina user, fuel prices are the combined
result of the petrol price, taxation policy, as well as digtribution costs.

In the SCENARIOS trend policy scenario (chapter 8.3) it was assumed that oil prices would remain
stable at around $25/barrel.  The main impact on petrol or diesdl prices was assumed to come from
trangport policy which determines changes in fud taxes (since taxes represent around 80% of the
price of petrol). Any large change in oil prices (for example due to more efficient vehides and
lower demand) would have wide geopolitical consequences, which go beyond the scope of the fairly
smple trend policy scenario.

In the SOFTICE project6 an overview of long distance haulage truck operation costs was presented,
which showed that as a percentage of operating costs, vehicle taxes (based on gross vehicle weight

and number and type of axles) vary greatly between European countries. For example in France and
Denmark they represent 0.5% of costs, whilst in the UK the shareis higher a 4% of tota costs.

Efforts remain to be made for full implementation of the Directive 93/89 concerning the
harmonisation of taxes on goods vehicles (over 12 tonnes), as well as tolls and payment for use of
certain infrastructure. Again considering the SOFTICE study, it can be seen that drivers wages,
(together with fud) take the largest share of long distance haulage operating costs in al countries of
the EU. This makes the question of harmonisation of socid legidation and working conditions a
particularly sendtive subject, dl the more so given the increased compstition with central European
countries.

The gtructure of the stock of trucks between light and heavy vehicles is dso important in the
definition of scenarios since it reflects their respective use for long and short haulage. The
importance of the items differs, for example drivers wages take up to 40 or 50% of light vehicle
operating costs.

® SOFTICE (1998) Deliverable 1
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3 SPATIAL DYNAMICS

Spatia dynamics are another important aspect of the SCENARIOS work on Externa Developments,
which were consdered in the C1 Report: Socio-economic external developments, spatial dynamics
and their relationsto transport.

Most trangport problems cannot be anaysed without explicit reference to the location where they
develop, for example, a specific region or zone for congestion, the urban or suburban environment

for pollution, a trandt corridor for long distance transport, a well identified missng link for
interconnection, or a capillary network services for transborder relations.

Therefore the hypotheses relating to such problems, such as scenarios about the average increase of
transport time because of congestion, an average toll charge to finance infrastructure, or an average
mobility rate, do not have any red dgnificance unless they are put in their proper geographicd
context. Loca and long distance trangport do not obey the same socio-economic logic and do not
follow the same trends.

The socio-economic projections a nationd level in the previous chapter, have therefore been
developed further for functionad European regions. Nationa trends remain important for reference
scenarios, but in the long run regiond developments are likey to incressingly influence externd
factors.

This chapter will consder first of al the demographic, economic and territoria trends of European
regional development which then provide the badss for a clustering of European regions and analyss
of their accessibility characteristics and regional development potentia.

3.1 Regional Development

3.1.1 Population

The regiond distribution of inhabitants varies greetly within the EU from the very smal to the very
large in some of the biggest capitd cities The size of regions in the EU is dso very different,
varying from city regions in the centre (Brussels 161 km?) to vast areas (Pohjois-Suomi in Finland
136,000 km?).

The average dengity therefore shows greast variations from the desert like periphery (eg. Ovre

Norrland and Mdlersta Norrland in Sweden with 3 and 6 inhabitants per km? respectively) to the
urban regions in the centre (Brussels in Belgium 5,900 inhabitants per km?)

Regions tend to be more densdy populated but with a generd decline in hirth rates paticularly in
southern Europe. A geographicad analysis shows a sharp divison between zones in which the
populetion is increesing and zones with diminishing population dendties. Furthermore, the
phenomenon of “heliotropism” has resulted in the southern regions of dates (for example in
Germany, France and Spain) becoming denser and growing faster than northern ones.

In the centre of the continent, densfication tends to be located aong axis and corridors.  For
example dong the Rhine in Germany, Rhone and Loire in France and the Po in Itay. But in other
countries the corridors are less homogenous and continuous.

In many dates depopulation is an important trend, being more significant in the centre of big cities
than rura aress, and paticularly obvious in former industrid aress. Depopulation in rura aress, is
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not a present trend in generd terms, but is important in areas with low accessihility, such as Italy,
Portugal, Spain, Germany (Eastern Lander) and France.

Future prospects: Some northern Member States are likdy to see negetive rates of population
growth, whilst some peripheral regions (S. Spain, S. Italy, Irdand, Northern Irdland) are likely to see
increases even though birth rates are expected to decline. Internal migration within the EU is likdy
to remain low despite persstent differences between regions, dthough short distance migrations
from rural aress to medium sized cities will be the norm in most of Southern Europe. The
reectivation of immigrants from outside the EU is expected to continue.

With the ageing population, there are expected to be differences in the regiona digtribution in 2020.
The over 65s will represent on average 20% of the population for the whole of the EU, with
variations between 15 25% across regions.

3.1.2 Economic activity

There continue to be significant disparities in regional economic wedth, with the GDP per capita 4.5
times greater in the ten richest than the ten poorest regions, with even greater disparity between
regions in rddion to unemployment rates. There are adso much lower levels of trangport and
genera infrastructure in poorer regions (usualy peripherd e.g. Irdand, Greece, Portugal, Spain).

The decline in the importance of manufacturing has reduced the relevance of traditiond location
factors such as the proximity of raw materials and energy. At the same time, progress in transport
and communication technology and emergence of new methods of production organisation have
greatly increased the mobility of alarge part of the industry and services.

For example in the 1970s Southern France and Eastern Spain joined Southern Germany and
Northern Italy in attracting hi-tech industries, increasng the GDP in these regions much more

rgpidly than in other areas of traditiond indudtrid activity, and this evolution seems likey to
accelerate.

For the service sector, those services linked to populaion (digtribution, hedth) are likely to follow
the patern of population (especidly digtribution and retail). Services closdy linked to companies
will concentrate more in cities, in spite of opportunities offered by new communications
technologies.  Financia services seem to become ever more concentrated, with London and
Frankfurt at the forefront of activity.

3.1.3 Territorial structure and land planning

The European population has become increasingly urban since the end of the Second World War
(dthough there may be wide differences between large and smdl “cities’) Cities themsdves are
growing, and this growth is predicted to continue athough more a the periphery than in the centre
for large cities (for a number of reasons, including growth of the service sector and decline of
manufacturing).

Rural aress show drong regiond differences in development, with some regions in decline, and
others growing. In the future agriculture is likely to be centred on the Mediterranean regions.
However problems due to declines in agriculturd subsidies will not be homogenous. in densdy
populated areas a reduction in agricultural jobs can be offset by other services and industries, but in
areas with declining or ageing populations (eg. mountainous areas of France, parts of Ireland,
Western Scotland, northern Spain) the potential for diversification is more limited.
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Some regions may experience specific problems, for example the dedine in fishing and rdaed
industries has serioudy affected some coastd regions. Border areas are likdy to benefit from the
disappearance of nationad boundaries for trade, with incressed commercid exchanges, dthough
adminigtrative differences may remain.

3.2 Regional Clustering

Since it was not possible to consider every region individudly, the SCENARIOS approach was
based on functiona regions, and hence required a fird andyss of regiond cudering. The
classfication tekes into account socio-economic indicators consdered above (eg. population
density, sectora GVA) and accessibility characteritics.

3.2.1 Theinfluence of accessibility

An aggregated clustering, based on a clugter analysis technique as well as on a factor analysis of dl
the varigbles, was used to classfy European regions. It focuses on the relationship between
accessbility and socio-economics, but aso considers additiona vaues such as education. The
andyds includes the 203 NUTS-2-regions and the neighbouring countries (Switzerland, Poland,
Czech Republic and Norway).

Although this aggregated clugtering is a very rough smplification of the regiond differentiation
characteristics in Europe, it was decided to use this system in order to test the functioning of the
SCENARIOS System Dynamics Model (see chapter 4) and creste the platform for subsequent
extensons. Furthermore, two accesshility indicators were applied, which for reasons of data
availability are redtricted to theroad network.

For the clustering study of the C1 report, four main regiona types are defined, as follows:

(1) Service dominated regions A rdaively high levd of service and a rdatively low levd of
indugtridl GVA percentage are characterigtic features of service dominated regions. Many of the
richet regions in the EU and densdly populated regions are part of this group. However, a high leve
of GDP per capitais not necessarily characterigtic for this group.

(2) Indudtrial core: This cluster contains regions with a high level of industrid GVA percentage.
Many regions in the centre of Europe regions in the United Kingdom and regions around
Stockholm, Paris, Helsinki and Barcelona are members of this group. The magjority of these regions
show a high level of GVA per capita

(3) Reatively rich and rural or peripheral regions. This group conssts of relatively rich and rurd
or reaively rich and periphera regions. Many of these regions form the periphery of powerful
economies in the EU (France, Italy, United Kingdom and Scandinavian countries). The GDP per
capita of the regions beonging to this cluster is in most cases significantly higher than GDP per
capita of other rurd or peripherad regions. Regions that benefit from tourisn can dso be found in
this cluster.

(4) Low developed regions High rates of unemployment, low level of educationd attanment and

relative high share of agriculture are characteristic features of low developed regions. The satus of
accessihility is low.
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Figure 6: Classification of European Regions
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3.2.2 Regional Development Potential

After the clasdfication a potentid development andyss is gpplied for the regions of the consdered
cluger. In dependence on their public endowment the potentid regiona product is cdculaed and
compared with the momentary ‘real’ regiond GDP. Thus, on the one hand, the bottlenecks are
identified and, on the other hand, the members of each cluster are classfied into over- and under-

average performing regions.

The regiond devedopment levd is normaly measured in terms of income productivity and
employment. Besides attractable factors, such as private capitd, resources characterised by high
degree of public provison are the main determinants of the regional product levels. These resources
not only influence the current regiond income; they aso determine the potentid income of the
considered region.

Since future development is dependent on the potentid input of a region, and not automaticaly on
the momentary datus, the potentia regiona income seems to be of condderable interest for the
SCENARIOS and the following SCENES project - maybe of even higher interest than actud
regiona product.

The potentid andysis is an important gpproach to derive regiona policy instruments. The idea is to
make out the wesknesses and the dtrengths of each region and to smulate the use of appropriate
policy instruments.

According to many development potential approaches public resources are identified by the
following characterigtics (e.g. Biehl, 1991):

&% Indivighility: Resources with high degrees of indivighility have large capecities tha normaly
are utilised in different intengties. There is no benefit from a resource, if only parts of the
resource are available. (E.g. a bridge can not be used if it is not finished, neither by one nor
thousands of cars)

#2s Non-subdtitutability: Resources that can hardly be replaced by other resources, in particular by
attractable factors.

&2 |mmobility: Resources that can not or can hardly be moved.

&% Polyvdence: Resources that can be used as input for a large number of production processes.

In literature various potential factors can be found. All are based on these characterigtics, but as most
of the factors do not fit al characteristics exactly, different authors may, or may not, identify the
public character of the considered resource. While eg. infrastructure and agglomeration is taken into
consideration as potentid input in dmost dl gpproaches, employment or sectord dructure are
evaduated differently. After the sdection of the potentid inputs, the problem of collinearity must be
carefully addressed. That means it has to be proved that a potentia factor does not explain another of
the sdected potentid factors (eg. potentid employment could be expained by potentid population
and vice versa).

3.3 Methodological remarksfor aNUTS 3 level analysis

This section explains the methodology used for a preliminary SCENARIOS pilot study of the NUTS
3 region of Baden Wuerttemberg in Germany. The results of this sudy can be found in the C1
report. The following potentia inputs were used for this analysis. Some are oriented on the inputs
suggested by Blum and Biehl (Blum, 1982; Biehl, 1975):
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&#< Agglomeration (D)

ez Infrastructure (1)

s Accessibility (A)

&5 Education (E)

&5 Nature (N)

&% Industrid settlement area (S)

Dengty (D) is used as an agglomeration indicator. The number of employees is strongly related to
population and to the age structure, that determines the employment capacity. Hence no further
employment indicator is taken into account.

Due to the data availability the infrastructure variable focuses on the regiona road network. In
accordance to Biehl (Biehl, 1975) the infrastructure indicator may be defined in the following way:

population N roadnetwork_ w.

Road infrastructure (I): 0,5 * (
roadnetwork_w. area

The roads are subdivided into four groups. Motorways, nationd, interurban and urban roads are
taken into consideration with different weights (highest weights for motorways and lowest for urban

roads). Much more information, such as rail km, waterway km, communication networks etc. would
be interesting, but data are not available at regiond level within the SCENARIOS database yet.

The third factor is accessihbility. At first it seems to be smilar to infrastructure, but it is not. While
infrastructure describes the internal regional road network, accessibility focuses on the exogenous
(road) links of a region. The indicator is generated by the number of persons travelling from the
considered region i to any egion j multiplied with the travel time. The reault is divided with the totd
number of travelling persons.

? Xij*tij

Accessibility: T
7 X

Xij: number of persons travelling fromi toj

tij: travel imefromi to]
i:  congdered region
4., kL4, .,

Contrary to al other indicators the smaller and not the higher vaues are the ‘better’ ones. Therefore
the reciprocd vaue is used for the anaysis.

Concerning education obvioudy two dternative directions can be followed. Firgt the indicator could
focus on school education. The dternative is to build an indicator with the help of qudification. For
this approach the indicator is defined as follows.

employees with_university degre
total_employment

Education:

The fifth indicator is connected with the naturd environment. Natural aress play an important role if
soft factors, that have become more and more important in recent years, are taken into account.
Besde recregtion areas consdered in this approach, culturd activities would be an interesting
indicator.

recreation_area? forrests? waters
Nature: total _area
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Blum (Blum, 1982) suggests integrating industria settlement (measured by sgkm). Actudly the
availability of industrid area has been a bottleneck in the late eighties and early nineties. It is not
clear if it can dill be seen as bottleneck factor. On one hand big parts of industrid estates remain
unoccupied and many office buildings are not in use in Germany, but on the other hand new
industrid  plants are edtablished in emerging regions. In this gpproach the avalability of industrid
area’ is taken into account as necessary input which can be seen as complementary factor to the
public resources listed above. Neverthdess, the risk of collinearity is rather smdl, because industrid
land use is not included in any of the other inputs.

Sectoral structure (GVA by sectors) and employment by sectors are not defined as inputs, because in
this andyss they are -smilar to the regional product seen as endogenous variables, which will be
explained by the exogenous potential factors.

While creating a production function based on the regiond input potentids, it is assumed, that the
dready mentioned attractable factors are combined with input potentids in fixed proportions
(Kowalski, 1985).

First of al, the regiona product (RDP) is anadysed. Hence the general form of the production
function is as follows:

RDP=f (D, 1, A, E, N,S)

Based on the well-known Cobb-Douglas production function, a quasi-production function is created.
It is cdled quas-production function, because it is based on public immobile resources and not on
private capitd. The specific formis;

Y=c*D?|?* A? * E?* N”* 772

A Cobb-Douglas function is characterized by a tota sum of the dadticities of one. The agpplied
quas-production function, however, is in the proper meaning not a production function. Therefore,
the sum of eadticities can be different from one.

34 Resultsat NUTS 2 level

Following the preliminary pilot study for the NUTS 3 region of Baden-Wuerttemberg, results were
then calculated a a NUTS 2 level for sdected regions in Europe. In this less detailed study it was
planned to focus on agglomeration, infrastructure and education, ill bearing in mind the earlier
results at NUTS 3 leve.

With regard to the clarity of the System Dynamics Mode one endogenous variable has to be chosen.
These variables have been sdected as the totd and sectord GVA and employment respectively. If
the andyss is focused on only one variable, an dternative is the GDP per capita. Hence the
production function is given by the equation:

Y=c*D??1?*E? with Y: GDP per capita, D: Density/Agglomeration, | : Infrastructure, E:
Education

Based on the NUTS 3 regions of BadenWuerttemberg the regresson anadyss results in the
following eladticities:

’ Industrid area does mean that kind of area, which is available within a short period of time for
industrid use (incl. infrastructure, accessibility, etc).
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Table 5: Elagticities of German regions belonging to the industrial core

Endogenousvarigble |Eladicities

Agglomeration  [Infrastructure |Education
Y ?7? ?7? 7
GDP per capita 0,14 0,15 0,13

Since the quas production function is based on the Cobb-Douglas production function, the sum of
dadticitiesis of specia interest:

?

? MNP

?

That means that agglomeration, infrastructure and education per capita influence 42% of the GDP.
58% is determined by other mobile and immobile inputs, which are not explained in the ques
production function.

Although the ‘Industriad core covers each NUTS 2 (and hence NUTS 3) region of Baden-
Wuerttemberg, the dasticities will not be taken unchanged for the new ‘Industriad core eadticities'.
Austrian, French, Italian and Swedish regions belong to the same cluster and may influence the
results. In paticular detailed data about road infrastructure is only rarely avalable for European
NUTS 2 level (normally only two categoriess motorways and other roads). Hence the motorization
M (cars per 1000 inhabitants) is taken into consideration. The authors are aware that this indicator is
not an adequate substitute for an infrastructure indicator suggested by Biehl (Biehl, 1975), but it
seems to be a sufficient indicator for this gpproach.

In accordance with EUROSTAT?, the indicator concerning education is based on the percentage of
the highest educationd attainment.

The production function for the selected European regions is given by the equation:
Y=c*D?*M?*E?  with Y: GDP per capita

The table below shows the e adticities dependent on the regiond type.

Table 6: Region -type specific dasticities

Region-type Endogenous Bladidities

Vaigdle Agglomeration | Motorization | Education

(Infrastructure)

Y ?? PMNIRR 7
Service dominated regions GDP / capita 0,17 0,14 (0,09) 0,17
Industrial core GDP/ capita 0,12 0,23 (0,15) 0,1
Rdaively rich and rurd or|GDP/ capita 0,01 0,43 (0,28) 0,13
periphera
Low developed GDP/ capita -0,02 0,39 (0,25) -0,08

The dadicities do not say anything about the totd vaues. They can be seen as an indicator of
relative importance for the regiond GDP per capita Regarding ‘Service dominated regions high

8 EUROSTAT (1997), see SCENARIOS (1998) Déliverable C1, Appendix
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density and high levels of educationa attainment are more important for the future development of
GDP per capita than ‘motorization’®. Minor importance of private car ownership can be interpreted
as an indicator for the availahility and necessity of high qudity of public transport.

On the contrary, the development of GDP per capita of the other regions is much more correlated to
the development of ‘motorization’. In particular, the economic stuation of the ‘Relatively rich and
rural or peripheral regions depends on improved accessibility and infrastructure, which are
expressed by ‘motorization’. If ? (0,23) of the European ‘Industrid core’ is compared with ? (0,15)
of the Industrid core based on Baden-Wuerttemberg, it becomes clear, that ? is probably too high as
an indicator of infragtructure and accesshility. But if this share is taken into consideraion, plausble
results (in brackets) for the relevance of road infrastructure and accessibility can be given. Since the
richer peripherd aress often show high shares of services, the relevance of educationa attainment is,
for future development, higher than for members of the ‘Industria core'.

The dadicities are the result of a linear regresson andysis. Obvioudy the ‘red’ dadticities
concerning over- and under-average performing regions differ quite considerably. But since the
regiond equiibrium is consdered as a main issue of regiond palitics, under as well as over-average
performing regions are expected to reach approximately the average eladticities in the coming years.
As dready mentioned, dight changes of the average dadlicities will be anticipated. The main
assumption is that GDP per capita will be increesingly determined by educational level. On the other
sde, infrastructure effects are expected to decresse, at least where infrastructure covers nothing but
road and rail infrastructure.

° We are aware that a growing motorization is probably the result of growing GDP per capita and not
vice versa, but in this context the regional motorization is treated as an indicator for accessibility and/ or
infrastructure.
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3.4.1 Poalicy conclusions

Severad policy conclusons can be drawn from the regiond potentid andyss. The eadticities are
average values of dl considered regions in one cluster. The next sep is to compare the potentia
regiond product based on the average eadicities with the red actua regionad product. After the
comparison the regions can be subdivided into three groups:

i. Over-average performing regions (Red regiona product > Potentia regiona product)
ii.  Under-average performing regions (Real regiona product < Potential regional product)
iii. Average performing regions (Real regiona product = Potentid regiona product)

Over-average peforming regions, which are characterised by rdative over-utilisstion of ther
devdopment potentia, are relaively better equipped with mobile or private capitd than with public
resources. This implies that the costs of attracting and using private capital are in high performing
regions lower than in low performing ones. In this case public investments should be focused on
public inputs mentioned above. A better endowment with public resources will result in higher
growth rates of the regiona product. However, these regions run the risk of growing beyond their
optima degree of agglomeration and of increasing their benefits a the cost of pollution and time
loss.

Under-average peforming regions lack adeguate quantities and qudities of private capitd and
labour. Firgt of all, policy makers should concentrate their efforts on attracting private capitd. In the
short run it may be hepful to subsidise private investors. Due to the dready exising under-
utilisation of public inputs it would not be hdpful to increese expenditures for resources
characterised by a high degree of public cepitd. If there is a sufficient endowment of public
resources, this strategy will succeed. But as long as the cogts of attracting private capitd are high
because of a low potential productivity (as a result of low resource endowment), this srategy will
fall in the long term. In this case, as long term Strategy, public resources have to be improved. Long
and short-term srategies can be consdered as complementary policies, which have to be done
smultaneoudly.

The public endowment of over- and under-average performing regions can not be automaticdly
considered as high or low, but in fact, most over-utilised regions are characterised by a high levd of
public inputs, as well as many under -utilised regions show modest levels.

The third group is more or less a theoretical one. However, it may be possible that some regions may
produce (generate) a red regiond product that is near the potentia product. As a long-term strategy
these regions should improve their public resource endowment, while attracting mobile factors
smultaneoudly.
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Figure 7: Classification of European Regionsinto eight clusters
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The following table gives an overview of the derivation of regiond policy conclusons for over- and

under -average performing regions.

Table 7: Derivation of regional policy conclusions

Performance of | Comparison: Equipment with Equipment with Regional policy
the region Redl Regiond mobile/ private public capital conclusions
Product versus capital
Potential Regiona
Product
Over-average Red Regiond Redatively high Reaivdy low Improving the
performing Product > equipment with
Potential Regiona public capitd
Product
Under -average Red Regiond Rdatively low Rddivdy high Improving the
performing Product < equipment with
Potential Regiona private and
Product public capitd

Though over- or under-average performance results from the public resource endowment, different
over-average performing regions may show the same degree of over-utilisstion with a totdly
different structure of potentia inputs. Due to this fact it is not surprisng, that different bottlenecks
could be identified for different over- or under-utilisng regions. One possible way of identification
is to cdculate the regiond Margind Rate of Substitution (MRS) and to compare it with the average
MRS. As the MRS shows the agpproximate increase of a potential input, which is necessary to
compensate for a unit decrease of another input potentid, the MRS is suitable to identify regiona
bottlenecks (Blum, Kowalski, 1985).

Obvioudy the caculation of the MRS would be beyond the scope of the SCENARIOS project.
Hence the suggested policy tools will be the same for different over-average performing regions of
the same clugster, even if different bottlenecks could be assumed. On the other hand the policy
ingruments will not be applied in isolation, but as a bundle, such that the orientation on a pecific
bottleneck will hardly correspond to regiond policies.

It is obvious that the policy mix for over-average performing regions is different from the policy mix
for under-average performing ones. Therefore, by teking into account the performance of the
regions, the process of clustering is to be extended: European regions grouped in four clusters are
subdivided into over- and under-average performing regions, such that the finad clustering consists
of eight region-types.

3.4.2 Policy measuresand their suitability

The short and longterm strategies can be redised by using sdected measures. Various ingtruments
are offered and the most interesting and obvioudy the most difficult job is to choose the most
appropriate policy mix for the consdered region at the considered moment. Due to the regiond type,
the political willingness and the over- or under-average performance mentioned above, a specified
bundle of measures will be agpplied. It is not possble to lig al instruments known and applied in
European regiona policy. Seven popular policy instruments are briefly introduced here:

1. SME-programs. A popular measure to strengthen the regiona economy is to subsidise
small and medium sized enterprises.
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High-Tech programs. This measure is often used to support young (and therefore smal)
enterprises. It is pat of most of the programs for establishment of new companies
(setting up premium programs) and can be seen as motivation instrument for innovative
entrepreneurs.

Tourism and culture: Tourism became more and more important in the late eighties and
early nineties. It is now one of the most important sectors (GVA and employment) in
Europe. Especidly peripheries profit by this trend.

Industrial  Congtruction: Programs for support of new non-residentid, in particular

industria, congruction are popular, because of their reativdy high flow-on effects on
the labour market.

Accesshility and infrastructure programs. If the main object is to improve the public
resource endowment, infrastructure programs have been the favourite instruments in
recent years.

Education: There is no doubt, that human capitd has become more and more important
in Europe in recent years, and that this trend will be intengfied in the future.

Nature: Environmental protection is not policy of a minority anymore. The issue of
environmentd pollution is often mentioned in polls as one of the most important
problems, that has to be solved by politics in the coming years. Intact nature is part of the
standard of living in particular in highly developed regions.

As dready mentioned, policy measures not only depend on the regiontype, but adso on the
performance of the region. Table 8 gives an overview of a bundle of three regiond policy
ingdruments and their suitability for the different regiontypes subdivided into over- and under-

average performing regions.

Table 8: Appropriate policy bundles

Performancg Over-average performance Under-average performance
Policy messurel SME and | Accessibility, | Education | SME and [ Accessibility, Education

Cluster highttech | infrastructure high+tech infrastructure
Service dominated policymix_1 Policymix_2
regions

+ | ) | + -+ | 0 | +
Industrid core policymix_3 Policymix_4

+ | ++ | ++ =+ | + | +
Reativey richrura policymix_5 Policymix_6
or peripherd regions + | ++ | + + | + | +
Low developed regions policymix_7 Policymix_8

=+ | ++ | + —+ | + | +
++: very appropriate measure, +: gopropriate measure, 0: neither positive nor negative effects are expected

Following this further classfication, each of the four region types described earlier can then be
subdivided into over-average performing regions and under-average performing ones, to produce
eight different clusters, as shown on Figure 7.
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4 |INVESTIGATION OF SYSTEM DYNAMICSMODELLING

An important objective of the Work Area 10, and of the C1 report involved the development of a
System Dynamics Modd for projections of changes in regiond variables (populaion, employment,
GDP). This modd, developed by IWW in Kalsruhe, has been tested using the “functiond region”
andysis presented in the previous chapter, comparing its results with those generated by
conventiona trend forecasting.

4.1 General Aspectsof System Dynamics Modelling

System Dynamics Models pay tribute to complex systems whose elements are subject to steady and
rapid change. Indeed, the most important quality of System Dynamics Models is their ability to
smulate dynamic processes.

The theory of System Dynamics Modelling is based on the work of JW. Forrester (Forrester, 1961).
The Club of Rome first gpplied the technique of System Dynamics Modelling in order to develop
the famous "World Modd”® which was desgned to smulate the interaction of four domains
(population, economy, environment and energy resources) over a long period of time. This
gpplication of a System Dynamics gpproach enabled scientists to make long-term forecasts by taking
into account various relations and interconnections between the different sectors.

The system described by a System Dynamics Mode consists of state and flow variables, which are
interconnected by dynamic relationships. The behaviour of a system mainly depends on its structure.
For this reason system andysis focuses more on the interrelations between the elements of a system
than on details of the input and output data. By focusing on interrdations, system anayss tries to
explain the time-dependent changes of the dements of a system.

The moddling can thus take account of interactive processes (such as the interconnections between
macro-economic conditions and regiona outcomes, or the effects of regiond policy on macro-
economic and regiond conditions). The modd itsdlf is made up of 3 interrelated sectors the Macro-
economic Sector, the Regional Sector and the Transport Sector. The System Dynamics modd can
aso teke into account elements which are subject to steadily increasing or rapid changes such as
migration, changing mohility patterns or the effects of technological changes.

Important elements of System Dynamics Modelling, therefore relate to the mode’s feedback loops,
which can be subdivided into two classes (Bossel, 1994):

?? Negative feedback processes tend to counteract any disturbance and lead systems towards a
steady state. An example of a negeative feedback loop is the regulation of temperature in a room
by a thermodtat: If the actua temperature differs from optima temperature, the system modifies
the actua temperature until the difference between the actual and optimal temperature is zero.

?? Podtive feedback processes imply sdf-strengthening effects. Changes of dements provoke
changes in other eements, which drengthen the origind process. In contrast to negative
feedback processes, the postive ones imply a process of growth or shrinking. An example for
positive feedback is the dependency between prices and wages Increasing wages may lead to
higher inflation. Higher rates of inflation again result in claims for higher wages.

The System Dynamics approach therefore provides improved understanding of systems and deeper
ingght into causal connections between different eements, for forecasting the behaviour of systems.

' Meadows et d, (1972), Mesarovic et d, (1972)
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Especidly for the generation of long-term forecasts, andysts may take advantage of the interactive
and dynamic approach of System Dynamics Moddlling.

4.2 Comparison: System Dynamics M odelling ver sus M acr oeconomic
Modelling

There are a number of important differences in the aims, design and application of System
Dynamics Modelling and the conventional and more common macroeconomic approach.

?? The purpose of Sysem Dynamics Moddling is to improve the intuitive understanding of
behaviour of dynamic and complex systems. Macroeconomic models am at forecasting direct
effects of economic decisions without taking into account the complexity of economic decisions.

?? Sydem Dynamics Modds ae designed to enable medium- or longterm forecasts, while
macroeconomic models are more suited to short- or medium-term forecasts.

?? System Dynamics Modédlling is based on know-how and intuition. The required amount of data
st is rather moderate. Within macroeconomic models theory congtruction and data pattern
design plays an important role.

?? In contrast to macroeconomic models, System Dynamics Models do not need any time series
data. Furthermore, System Dynamics Models are able to process qualitative variables.

?? Non-linearity of parameters and varisbles can more easly be included in Sysem Dynamics
Modds than in macroeconomics ones.

?? Feedback mechanisms are inherent components of System Dynamics Modelling. By applying
macroeconomic models one may receive feedback as result, but feedback mechanisms are not
consdered as inputs.

Following Kuchenbecker (Kuchenbecka/ Rothengatter, 1998), Table 9 demonstrates some
important differences between System Dynamics and macroeconomic models.

Table 9: Comparison of Syssem Dynamics and M acr oeconomic Models
System Dynamics Models

M acr oeconomic M odels

Kind of policy simulation Policy-change Decision-change

Variation of Mode structure Parameter values

Analysisof Long-term trends Short-term changes

Effects on Behaviour modes (qudlitative) Endogenous god variables
(quantitative)

Demand on accuracy of
database

Refersto time profile and is
moderate

Refersto point of time and is
high

4.3 Structure of the Applied System Dynamics M odel

The System Dynamics Mode applied for SCENARIOS is based on the IWW Master Mode
(Kuchenbecker/Rothengetter, 1998), which has been developed to forecast aspects of economy,
trangportation and environment in Germany. For the gpplication in SCENARIOS, many eements of
the IWW Master Modd have undergone changes.

The System Dynamics Modd applied for SCENARIOS consists of the Macroeconomic Sector, the
Regiona Sector and the Transport Sector. These three main sectors again can be subdivided into
gmaler entitiesasfollows.

The Macroeconomic Sector consists of
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?? the National Demand Sector
?? and the Nationa Income Sector.
The Regional Sector includes
?? the Regiond Employment Sector,
?? the Population Sector
?? and the Spatia Sector.
The Trangport Sector findly is composed of
?? the Road Vehicle Sector
?? and the Infragtructure Sector (which includes both rail and road infrastructure).

Environment is not regarded in the applied mode, because the emphasis of this study lies in the fidd
of regiond politics. Effects on the environment would be able to be examined if the gpplied System
Dynamics Modd contained an environment sector.

4.3.1 Datainput

As explaned aove, European NUTS 2 regions are divided into four groups or clusters (service
dominated regions, indudria core, relatively rich rurd or peripherd regions, low developed rurd
regions). Each group again is subdivided according to two features (over- and under-average
regions). Therefore, eight different types of regions are to be considered by the System Dynamics
Modd. As the model needs both macroeconomic and region-type specific data, representative data
for each region-type has had to be identified.

For this reason regiontype specific average vaues have been cadculated. In order to get the region-
type specific average vaues, data of Audtria, Denmark, France, Germany, Greece, Italy,
Luxembourg, Portuga, Spain and Sweden have been considered. Since System Dynamics Models
do not need any time series data as input, data of the year 1994 have been used as input values.

Within the Macroeconomic Sector data of government spending, investments, private consumption,
foreign trade and private and public capital has been inserted. In order to get these macroeconomic
figures, data of EU-countries (NUTS O level) have been aggregated. Thus, the 15 countries of the
EU are regarded as ‘ Macro-Region’.

The Regional Sector needs regiontype specific data input as follows data of population
distinguished between different age classes (under 15, 15 to 50, 50 to 65, over 65) the numbers of
sectoral and regional employees, and information about wages. The input data of the number of
employees not only distinguishes between regiontypes, but adso between the three different sectors
regarded in SCENARIOS (agriculture, industry and service). The input of data for wages only
distinguishes between sectors.

The data input in the Transportation Sector is the number of trucks as well as data of transport
infrastructure (road and rail). Concerning trangport infrastructure, two kinds of links are regarded:

?? Interurban links

?? Interregiond links.

Interurban links imply important transport axes between big cities (ral: high-speed links, 1G-/EC-
links, road: motorway, nationad roads). Interregiond links are connections between different (rura)
regions or between bigger cities and regiond digtricts (rail: German Inter-Regiona lines, express
train links, road: regiond, loca, municipa roads) As for the Regiona Sector, the data input in the
Trangportation Sector is region-type specific.

Inthe Spatial Sector region-type specific data of car ownership have been inserted.
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4.3.2 Calibration of the applied System Dynamics M odel

As mentioned above, the gpplied mode is based on the IWW System Dynamics Master Model
which has been calibrated for the period of time between 1986 and 1994. For SCENARIOS some of
the cdibration parameters of the IWW Master Mode have been adopted. Other parameters had to be
caibrated again (base year 1994) in order to apply the modd to European regions. Due to various
feedback processes within the modd and its high complexity, the procedure of cdibration is quite
difficult.

As regiontype specific data of regiond and sectord GVA is not given to the mode (the regiond
and sectord GVA is cdculated by the modd itsdf regarding the average number of employees and
productivity), the model has had to be calibrated. Table 10 shows a comparison of the vaues of red
GVA in 1994 (average vdues of dl consdered regions belonging to the referring regiontype)
diginguished by sectors and the vaues for 1994 cdculated by the modd. The differences between
thereal values and those calculated by the modd are rather low and within an acceptable range.

Table 10: Calibration of region-type specific GVA by sectors

Region-Type GVA by sector: Agriculture|GVA by sector: Industry GVA by sector: Service
(in Billion DM) (in Billion DM) (in Billion DM)
Red [Modd Difference|Red  [Modd Difference [Red |Modél Difference
GVA |cdculation GVA |cdculation GVA |caculation
Service Dominated Regions 11 |11 0,0% 36,37 |36,52 0,41% 101,82/101,92 0,10%
(over-average)
Service Dominated Regions 1,57 |155 -1,3% 19,18 18,98 -1,04% 58,01 [57,71 -0,52%
(under-average)
Industrid Core 1,33 [1,33 0,0% 31,23 |31,75 1,67% 49,77 (50,28 1,02%
(over-average)
Industrial Core 191 [191 0,0% 36,01 35,79 -0,61% [57,76 (57,28 -0,83%
(under-average)
Reatively Rich and Rural or 241 |2,38 -1,2% 16,37 16,2 -1,04% 36,95 (36,75 -0,54%
Peripheral Regions
(over-average)
Reatively Rich and Rural or 1,6 1,62 1,3% 11,87 (11,71 -1,35% 26,97 (26,83 -0,52%
Periphera Regions
(under-average)
Low Developed Regions 25 2,47 -1,2% 11,45 111,43 -0,17% 29,11 (29,26 0,52%
(over-average)
Low Developed Regions 1,34 |1,31 -2,2% 436 (4,48 2,75% 9,88 [9,77 -1,11%
(under-average)

4.3.3 Regional policy as part of a System Dynamics M odel

Figure 8 shows some interconnections between the three sectors regarded in the applied modd, and
between policy actions (which may themselves be linked to each other) and the three sectors.
Concerning the intention of the applied modd, first experiences have to be collected in order to get
information about the effects of palicy actions on dynamic systems.

As illugrated in Figure 8, the program of education mainly has a bearing on wages, while the R&D-
program improves productivity. The infrastructure-program is interconnected with industria
employment and, of course, with the trangmort sector. This figure focuses on the influence of policy
on the sectors and the links between the sectors. It does not however consider the possible links
between policy actions.
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Figure 8: Interrelations between the three regarded sectorsand policy actions
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4.3.4 Critical review

Firg of dl, it should be stressed that the System Dynamic Modd is not a magic tool. It tekes
dynamics into account, and, if the functions and the correlations are elaborated well, projections may
reach a higher standard of rdiability. Nevertheless, it should not be consdered as a prophetic eye.

The regiond dustering is done a a rather aggregate level. Only four groups being subdivided into
under- and over-average performing ones can hardly represent the variety of European regions. With
regard to the linear regresson, it would be necessary to form groups with at least 20 regions (if
possible, even more than 40).

With regard to increasing average growth rates of national economies, it could be a good strategy to
support especidly rich over-average performing regions. On the other hand, it could be argued that,
with regard to social equity, differences between regions, concerning their GDP per capita should be
minimised. Then the appropriate strategy isto strive toward regiond equilibrium.

4.4 Definition of the Applied Scenarios

The following scenarios have been applied for the modd:

%5 Business as usua Scenario (bau _lit)
%5 System Dynamics Reference Scenario (sys dyn ref)
%5 System Dynamics Policy Scenario (sys dyn _pol)

Their different inputs are shown in the figure below:
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Figure 9: Basic inputs of the applied scenarios

BUSINESS AS USUAL SCENARIO (bau_lit)
Based on studies by PROGNOS, OECD, UN, €tc.
Projections have origindly been made on national level (NUTS O leve)
Additiond projections delivered by SCENARIOS partners

Taking into account expert knowledge

SYSTEM DYNAMICS REFERENCE SCENARIO (sys_dyn_ref)

Integration of dynamics

Integration of regional characteristics
Regiond datafor 1994 delivered by SCENARIOS partners

Long term experience with the model for Germany

Taking into account expert knowledge

SYSTEM DYNAMICS POLICY SCENARIO (sys_dyn_pol)
Based on the System Dynamics Reference Scenario

Additiona assumptions about regiona palitics

Taking into account expert knowledge

The forecasts of the Business as usual Scenario are based on figures found in literature and are in
accordance with the previous projections (SCENARIOS, 1997). These forecasts have been
generated on NUTS O leve. In order to get business as usud forecasts for NUTS 2 leve, region
specific growth rates have been assumed with the help of expert knowledge. The Business as usud
Scenario includes neither interactive dynamic processes of society, economy and transport, nor
detailed regiond characterigtics.

The System Dynamics Reference Scenario could dso be cdled a “busness as usuad scenario’.
However, in contrast to the Business as usud Scenario the System Dynamics Mode has been

goplied. Regiond data (NUTS 2 level) and data for the Macro-region EU have been used as input
for the System Dynamics Moddl.

For the System Dynamics Policy Scenario the System Dynamics Model has again been applied.
Furthermore, this scenario implies the assumption of regiona policy measures. A bundle of three
policy measures has been assumed for the System Dynamics Policy Scenario:

&5 A mixture of SME- and high-tech programs
&% An infrastructure program.
£%5 An education program

Since it is only a kind of prototype, the Sysem Dynamics Modd considers only three kinds of
regiona policy actions.
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The measures of the SME-/ high-tech program will have only little influence on employment, but
will accelerate technologicd development and, as a consequence, productivity. Depending on the
regiona type and the performance the measures of the infrastructure program will have (very) minor
up to medium influence on industrid employment. The educatiion program will not result
immediately in higher employment, but in the long run the share of qudified people in the service
sector will increase and hence the sdaries in the tertiary sector will increase fagter than the industria
wages.

Selected results of the three scenarios are presented in Figure 10, for the EU macro-region. More
specific results for regiond or region-type specific forecasts are given in the Cl report. The
monetary vaues are based on prices of 1991. The exchange rate has been 1USD= 1.7 DEM. Since
the Sysem Dynamics Policy scenario is oriented on a regiona equilibrium, maor differences
concerning the forecasts for the EU Macro-Region are not expected. However, the economic climate
is assumed to be more favourable, such that employment, GDP and even population (migration) may
increase dightly.

45 Comparison of the Forecadts

Regarding the development of population, the forecasts follow more or less the same direction. After
having reached the highest number of inhabitants in 2010 (bau lit scenario) respectivey 2014
(sys dyn pol and sys dyn ref scenario), population will decrease within the period of time between
2014 and 2020. With a lag of time of about ten years the number of employees is forecagted to
decrease dowly after 2020. Due to the improvement of productivity the GDP will probably not
follow this trend. GDP is forecasted to increase deadily. Due to the financid criss, especidly in
Asia, which was not expected in 1994 literature forecasts, but which has been taken into account for
the projections generated by the Sysem Dynamics Modd, GDP vaues differ dgnificantly.
However, ater 2010 values of GDP forecasted by the System Dynamics Mode dowly catch up
business as usual vaues.
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Figure 10: Development of population, number of employees and GDP in EU countries
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5 PASSENGER DEMAND FACTORS

The SCENARIOS work on trangport demand factors was subdivided into passenger and freight
demand sections. The main objective of the study on passenger demand was to andyse the
development of mobility and mobility patterns and their reationship to influencing factors, in order
to better understand the long term development of transport demand. Within the SCENARIOS
project, this research serves to identify the eements of the transport system and the reations with
the socio-economic environment, which are relevant for design of atrend scenario.

5.1 Descriptorsof Passenger Transport

Mohility is a rather complex concept. Following Sdomon, Bovy and Orfeuil (1993) mohility is the
reveded travel behaviour of individuas, which is carried out in response to a st of needs and
desres rdaed to work, maintenance and leisure activities. Mobility can be described by a
quantification of the actua movements such as the (average) number of trips, the length or duration
of trips, or the mean distance travelled by trip purpose or by mode

According to the modeling phases of transport demand as generdly practised in trangportation
planning, that is trip generation, didribution, moda split and assignment, basic descriptors of
revedled demand for transport services have been defined as the trip generation rate, trip duraion
and digtance travelled, by mode used, distance category (short and long distance trips) and trip
purpose. In addition, the degree of motorization and car ownership are used as indices of mobility
that are based on transport supply.

There are many sources of data describing mobility available, they are, however, typicdly not
comparable (because of different definitions, for instance). Scarcity of comparable data is thus a
prevaling problem in Europe. This is the prime reason that the devdlopment and dtructure of
European mohility can be described only on the basis of some European countries.

The overdl trip generation rate of Europeans varies dgnificantly; the average rates are lowest in
Poland with about 400 and in Germany with 700 respectively and highest in Switzerland with 1900
trips (movements from the origin to the destination) per person per year. Extrgpolating from the data
available it may be concluded that people in Northern Europe make on average 1200 - 1400 trips per
year, people in the large West European countries 700 - 1100 trips, while people in the Centrd
European daes follow to a smdler degree out of home activities, their trip generation rate being
around 400 to 600 trips per person and year.

Dexpite the great differences in trip generation, the persond mobility rate has grown only
moderately over time in most European countries; the annua growth rate was in generd below 1 %
and was fairly congtant in these countries. It is in the Centrd European countries, as the Polish
example demongtrates, where comparably low mobility rates will probably grow faster and approach
levels observed in Western European countries,

For out-of-home activities people spent on average 300 to 400 hours on tavelling, or about one hour
a day. The time spent in travelling did not vary much over time and between countries in Europe. In
contrast, the average distance travelled grew between 1.0 and 1.7 % annudly and was between
11,000 and 14,000 kms per person per year in the early nineties. Except in France and in Germany
where trips have on average a distance of 15 and 16 kms respectively, in the other European
countries trips are shorter and have a length of 8 to 11 kms. The fact that trip distances have grown
faster than trip durations indicates an increase in the average speed of transport modes caused by
higher speed of the same mode and/or a modal shift to faster modes.
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People in Western European countries travel firsd of al for non-busness and non-work reaed
purposes, the biggest travel segment are leisure trips. In Poland, however, leisure trips have a share
of only 3 %, while commuting accounts for 55 % of al trips. The trip purpose structure has only
gradudly changed during the last decade, the share of busness and shopping trips has dightly
increased while the portion of commuting trips has decreased.

More than nine out of ten trips are short distance trips, they are redised and repeated within the
daily ectivity patern of people in contrast to long distance trips, which occur within a weekly,
seasonal or annua activity pattern, like holiday trips, which are typically undertaken in the summer
and/or winter season and repesated within an annua schedule of activities.

The definition of short digtance trips covers dl loca trips (less than 10km) and some medium
distance trips, between 10km and 100km. However the precise definition varies between countries
in Europe, for example in France short distance trips cover those trips of a “crow-fly” distance of
80km, but dsewhere in Europe the cut-off between long distance and short distance trips varies
between 50km and 100km.

Long distance travel accounts for only a smal segment of total trip making, however, the demand
for interregiond travel has grown faster than for short distance travel. Since country datistics use
different minimum distances for describing long distance travel descriptors of this segment are not
comparable between countries.

Comparing short and long distance trips one can see that in both segments, the total person
kilometres have increased. This fact can be explained for short distance trips by increases of trip
lengths, whereas for long distance trips it is caused first of dl by the growth in number of trips. One

hypothesis is that the increase in trip length of short distance trips is caused by decentralisng trends,
e.g. urban sprawl.

One important and “European” travel segment is holiday travel, which has been anaysed in detail
on the bass of data from France, Germany, the Netherlands and UK. Descriptors like travel intendty
(the percentage of the population going on holiday) and travel frequency (the number of holidays per
holiday maker) were used besides the trip generation rate to show mobility characteristics of the
population in this segment.

Travel intendity for holiday trips varies widely between Northern (around 80 %) and Southern
Europe (as low as 30 %). Holiday making has become very important in the Northern societies. The
number of holiday journeys made per person has grown in al countries surveyed; the generation rate
was between 1 and 1.2 journeys per person per year in 1995. In 1970 this figure was between 0.6
and 0.8 journeys.

An important festure of cross-border travel in Europe is the so cdled "boundary effect”: travel flows
between two similar regions vary drongly depending on the exigence or non-exisence of a naiond
boundary between these regions. Although no data exist that give proof of this phenomenon anayses
of holiday and long distance business trips indicate that boundary effects exist between European
countries and have not been reduced dgnificantly in the past. With data of business travel, mode
edimates have yidded boundary effects between European countries in the order of four, indicating
a resstance to border crossing business travel of being four times as high as on a smilar domestic
origin-destination reation.

The dominant mode used in both short and long distance travel is the private car. For most trip
purposes the car share has increased in the padt. In recent years, however, it has decreased somewhat
for holiday travel, while the air share has grown strongly.
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As the andysis of car fleets and motorization rates has shown, both these mobility indicators
cotinue to rise dmogt linearly in most industridised countries. Three different indicators of
motorization rates have been established and andysed over time and between countries; they are the
number of private cars per household, per adult and per 1000 inhabitants. All three indicators show
differences in the development within and between countries. While the number of cars per
inhabitant and per household is stable or decreasing in some countries (and growing in other
countries) the motorization rate expressed as the number of cars per adult is gill increasing in Al
countries surveyed. This poses the question of the relevance of a saturation threshold.

5.2 Determinants of Passenger Transport

As trangport is a derived demand it is influenced by a wide range of factors which vary for each trip
and trip maker. Not knowing al these factors in every case an atempt has been made to aggregae
and categorise them to ardatively smal group of so called determinants.

Determinants stand for a group of similar factors influencing a specific type of travel, for instance
business travel. Whereas demand descriptors may be regarded as output terms of the modeling
process, determinants can be seen as the input and are gpplied - if feasble - as variables in demand
moddling.

Determinants may be subdivided into two main groups which are the endogenous and exogenous
factors. There is a third group which contains the factors “behind determinants’; societd values and
their changes belong to this group. These factors can be described only in a fairly generd quditative
way, quite in contrast to the others.

The exogenous determinants are adso cdled demand factors and belong to five subgroups which
ae

?7? Socio-demographic factors (e.g. population by age)

?7? Economic factors (e.g. digposable income)

?? Lifestyle (eg. preferences)

?7? Spatid factors (e.g. moda accessihility)

?? Dynamic and saturation effects (e.g. inherited wedlth)

The transport endogenous or supply related factorsare:
?7? “Demand/Supply” -determinants (i.e. car availahlity)
?? Feed-back effects (of supply on demand)

5.2.1 Short Distance Trips

Definitions of short distance trips vary in Europe, but however defined, most trips fal into this
category. In France short distance trips cover those trips of less than 80 km direct, whle in other
countries the cut off point varies between 50km - 100km. To assess the proportion of al trips which
are beow a threshold of 160km, use is made of tables published in Clark (1998) which present trip
distances from United Kingdom Nationa Travel Survey data, disaggregated by mode and purpose,
firgt for dl trips and then for trips less than 160km in length.

As would be expected, the short and medium trips form a very high proportion of dl trips, over
99%%, but this dominance is much weaker when measuring trip distances. Thus if the descriptor is
passenger trips then total passenger trips are a reasonable estimate of short and medium passenger
trips. If, however, passenger kilometres are taken as the descriptor then short and medium trips
within the United Kingdom are only around 80% of total passenger kilometres. Similarly, in France
for 1982, 99.5% of the trips were of less than 80km in length but this percentage had decreased
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dightly to 985% in 1994 (Madre et d 1997). Given the longer distance “cut-off” for the United
Kingdom data, the statistics from these two nations appear consistent.

5.2.1.1 Socio-economic and demographic factors
Driving Behaviour and Licence Holding

A smple approach to modd the growth in licence holding is to use a sigmoid growth curve, the
main driving force of which is a time trend (DETR, 1989). This modelling process will aso yied an
estimate of the sauration level of licence holding. There is a “naturd” saturation level for such a
quantity which is 100% of the driving age populaion. It is unlikdy that such a level will be resched
dgnce not al adults will want to or be able to drive, dthough technologica developments may endble
those who are currently unable to drive to be given the capability (Mogridge, 1989).

Household age compositions may aso have an effect when considering car ownership. The tendency
of middle aged individuals to continue their use of the car for trangport as they age, rather than
adopting the habits of the current ederly population will dso have an impact. Household data from
Stockholm (Han et a., 1996) reproduced below, shows that over time, the car owning characteristics
of the 65+ age group have modified, with a tendency towards grester ownership rates among this
age group. This effect is particularly strong for 1995. The Han paper aso presents discrete choice
models of the generation effect for car ownership which shows that a significant reduction in the
propendgity to own a car exists for those born before 1920 and a moderate reducion for those born
between 1920 and 1945, relative to those born after 1945.

Figure 11: Car Ownership in 65+ age group Households in Stockholm
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5.2.1.2 Economicfactors

Car Ownership

Car ownership can increase as a result of a number of factors. Some are “hard” measures such as
income whilgt others are “soft” such as the dtatus attached to car ownership. Increasing incomes
tends to increase car ownership.

This trend for increases in wedth to be associated with increases in car ownership can dso be
illustrated by looking at the change in position for various countries over the ten year span, 1984 to
1994. Figure 12 shows how dl nations have demondrated an increase in GDP a PPP and an

increase in car ownership.
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Car use is undoubtedly related to the same factors as car ownership, adthough the magnitude of the
impacts will differ. Once again, the avalability of income to maintan and operate a car will be an

important factor.

Figure 12: Trendsin Changes of Income and Car Owner ship

Cars per thousand head of population
600 A

1994
500 1 Germany

Italy Li b
France uxembourg
o
oy A
1984 I=/vl
AT
UK
300 - Spai o
pain I:'/lenmark

Portugal
Greece

0 5000 10000 15000 20000 25000 30000 35000
GDP ($US per head, 1990 prices)

200 1

100 1

Source: National Road Traffic Forecasts (Great Britain). Working Paper 1.

Public Transport

The United Kingdom National Road Traffic Forecasts for 1997 include separate forecasts of loca
bus use and (long-distance) coach use. The Sgnificant determinants listed for locd bus use are
savice leve; fares avalability; quality of services competition from other modes and nationd and
local government policy. The suggested strongest influences are income and car ownership.

5.2.1.3 Spatial Factors

Planning undoubtedly interacts with transportation. The concentration of many facilities such as
shops, schools and colleges and medicd facilities has necesstated the need for new transport
infrastructure. In turn, the provision of transport has encouraged this concentration process. Since
there is little available free space in dense urban centres much of this development has taken place
“out-of -town”, an areatraditionaly served badly by public modes of transport.

5.2.1.4 Social attitudes

Ultimately, if policies are to work successfully they need to be adopted by the population. Stokes et

a. (1995) report findings from the British Socid Attitudes Survey of over 2,200 individuas. The
first finding is that there are high levels of concern about congestion and the environmenta aspects
of transport, but these concerns tend not to be shared by the same groups in society. To gain an
indght into these concerns, the acceptability of a tough policy option of higher car taxation
(indications are given that these taxes are geared towards car use rather than ownership) and a soft
policy option of bus priority techniques are measured. The acceptability of these options were
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disaggregated by various categories such as age, gender, income, education, travel behaviour, socia
class and socid attitudes.

Those with a degree and higher incomes tend to support higher taxes, a reflection of the ability to
pay the increased taxes whilst gaining benefits from those who are unable to pay and thus must
sacrifice the car as a mode of transport. The higher taxation policy option was not well received by
the dally car users and those with no interest in politics. The softer option was more generdly well
received, athough some categories of individuds falled to show a mgority in favour of such
measures. Taylor and Brook (1998) reporting the most recent survey, find an increase in concern for
the environment and over the growth in congestion, but Hill a varigble response to policy options
with no clear trend. Those most likely to support demand management measures being those with a
high leve of educetion, exhibiting “enlightened sdf interest” and those without a car.

The problem with socid attitudes is that they are potentidly the least trandferable or universa
evidence across Europe. “Typicd” individuds in some naions may adopt a more green attitude than
those reported in the United Kingdom, whilst other nations may be more pro-private transport and
the percelved persond and economic benefits it brings.

5.2.1.5 Conclusions

The main conclusons are summarised in Table 11 overlesf. As trangport is a derived demand it is
influenced by a wide range of factors. These factors influence the decison as to whether to travel,
when to travel and how to travel. Nationa satistics show that short distance trips dominate over all
other types of trips when considering travel trips, but less so when considering travel distances.

A primary influence on demand for travel and mode choice is income. The link between income
levels and car ownership persists.  Journey lengths are increasing, this seems to be partly due to the
ability to travel further and partly a function of urban sprawl. Population trends are dso a key, as
Europe faces an ageing population, but with a higher proportion of car drivers than i past cohorts,
who are expected to maintain their car use into old age.

Lifestyles too are changing, with grester participation in the workforce, smdler households, etc.,
and these effects added to income effects tend to reinforce the dependency on the car. In order to
break the link between car ownership and income and car use and income, a change in attitudes will
be required. While concern over congestion and the environmental impacts of transport can be seen,
thisis not trandated into behavioura shifts.
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Table 11; Effects of Deter minants

Category Descriptor Evidence
Demographics | population VVolume Static population in European nations.
Population Density Higher population densities correlate with higher public transport provision and hence wse. Trend towards increase in sub-
urbanisation for residential and commercia purposes
Population Structure Equdisation of license holding between genders. Increased desire to hold a driving license by the young. Greater car use
amongst ederly, who “inherit” their earlier travel habits. Growth in number of households greater than risein population.
Household Structure Smaller household size, less capacity to “share’ vehicles. Growth in single adult households with greater travel aspiraions
and freedoms.
Economy Incomes Growth in car ownership faster than income growth. Growth in car use dower than growth in income.
Working Status Unemployment reduces need for travel by about a50% proportionate change. Reduction greatest in commuting journeys.
Employment Petterns Longer distance commutes, difficult to serve by public transport. Disproportionate rise in number of part-time (same travel
for lesswork) and temporary (more flexible commute patterns) jobs.
Regulation State regulation of economy tends to favour use of public transport but this may be due to a reduced income effect rather than
regulation of economy. Privatisation may need regulation if it isto succeed.
Environment Government Awareness Most European nations aware of the issues with regard to transport and the environment. Very top down approach with
government trying to educate their popul ace.
Individual Awareness Scope for nonparty organisations (green movements and pro-road lobbies) can have an influence on individuds.
Recognition by individuas of health issues such as asthmaand carcinogenic particul ates.
Land Use Residentid, Commercid Urban sprawl evident. Public modes dominant where employment concentrated in urban centres, wesk where concentrated in
and Indugtrial satellitecentres.
Development
Infrastructure Public Transport Provision | Increasein useless proportionate than increase in provision of public transport. Innovative schemes can be effective.
Road Building New roads tend to encourage car use rather than car ownership.
Cost Capital Cost Income dominant effect for car purchase.
Running Cost Increases in running costs reduces car use but by a less proportionate amount. Cost increases encourage more fuel efficient
vehiclesaswell aslessuse.
Fare Structure Long-distance rail use more sensitive to increases in fares than other public transport use. Positive effects on public transport
useif apre-paid/ discounted ticketing isin operation.
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5.2.2 Longdigtancetrips

Long distance trips are influenced by severa determinants. Income is one of the most important
determinants, because of the reaively high dadticity with respect to generating trips and multiple
correlations with other determinants.

5.2.2.1 Socio-economic and generation factors

It can be noted that women travel less than men, for example in France and Norway, it seems that
women make 3 trips per year less than men, which corresponds to roughly 25-50% of the average
annua trip making per person. Concerning age, it can be noticed that as the age increases, both the
number of long distance trips undertaken and the travel intensty increase until the age category of
3545 years. Beyond this peak the number of trips and travel intendity decline. The trave intengty
for long distance trips will adso vay in redion to the socio-professiona satus of the traveler, for
example, the higher the status, the greater number of trips per person.

5.2.2.2 Economic Factors

Income is related - with a more or less strong effect - to age, (gender), education, socio-professiona
datus, professona postion of employees, life cycle group, household size and sructure and life

syle.

Income has not only an influence on the number of trips but aso on the moda usage. German data
indicate that with increasing income on the one hand the share of car usage increases strongly and on
the other hand the share of train usage decreases. In the lowest income groups rail transport has a
share of about 40% and road transport a share of about 15%. Road transport counts for about 65 %
and rail trangport for only 11 % in the highest income groups. (Hamacher et d., 1988)

The introduction of the TGV in France has shown that people with higher income use the high speed
sarvices relatively more often than people with lower income.

Figure 13: Number of Person Trips(>100kms) by Household Income per year
in France 1994
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5.2.2.3 Spatial factors

The main modes for long distance trips are the private car, train and air. The reasons for choosing
one mode over another will depend on both subjective and objective reasons, which will consder
factors including the moda accessibility, the price and travel time. Findly, the number of trips per
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person increases with the size of the conurbation. For example, the trip generation rate of residents
of rural areas of France is dmogt half that of residents of Peris, the capital city.

5.2.2.4 BusnessTrips

Socio-demographic  factors have a rather low influence on business trip making. One man
determinant will be the economic situation, which can be expressed in terms of GDP. The economic
welfare of a company can be shown by its activities in investments, productivity etc. being
accompanied by contacts, negotiations, selling and purchasing and therefore by business trips. This
welfare is reflected in the growth of GDP in a country.

The relationship between economy and business trips can be anadysed by studying time series for
business trips and GDP, which in Germany are available from 1979 till 1987. The data for the year
1991, are untypica because of the unification of Germany in 1990; therefore they are not taken into
consideration. The GDP h Germany (in prices of 1991) grew by 9.4%. During the same period the
number of business trips increased by 5.8%. The number of employed persons grew as wel by
1.8%. Thus one can conclude that there is a strong linear relation between economic growth and the
number of business trips generated.

Another important determinant is globdisation. The trading world is moving closer. Big companies
dl over the world are creating joint ventures, companies are purchasng companies on other
continents; firms have tading contracts with firms in foreign countries. In air transportation former
nationd airlines have founded and gained drategic dliances with a number of airlines in order to
compete in globd networks. With increasing globaisation the number of busness trips will grow,
especially the number of business flights, and trip distances will therefore increase.

5.2.2.5 Tripsfor private purposes

Due to the fact that trips for private purposes have a share of over 70% of dl long distance trips in
Europe, and that short stay persond trips make up for about 90% of dl leisure trips it can be
concluded that the determinants influencing al long distance trips are smilar to those influencing
short stay persond trips. So the development of the economic stuation of people, which can be
expressed in income will mainly influence short stay persond trip making. In addition, one can
assume that free time to spend will have a postive influence on trip generation. With increasing time
which can be spent in attending leisure activities the number of leisure trips will increase, too.

Socio-demographic and economic determinants have a mgor impact on holiday travel. Income and
age are the drongest determinants in this segment as they have an impact on nearly dl holiday
descriptors. In particular, younger people travel more than older people, adthough travel intensity for
the over 65s dso seems to be increasing more than the average (NBT, Netherlands holiday trips,
1996). Lifestyle influences more the choice of destination than travel volume. The choice of
degtination is mainly determined by travel motive eg. the preferred countries for a "sun and beach
holiday" are Spain, Turkey or Greece. Lifestyle only plays aminor rolein travel volume.

5.2.3 Feedback effects of transpor t supply on demand

Supply factors dso influence the possihility to trave. For example, the modd choice for long
distance trips by trip purpose is influenced by the transport system and land use factors as well as by
persona and household factors.

Contributions of different supply characterigtics
The effects of transport supply improvements for each modal transport network concerning long
digance traffic in France is described in a paper by INRETS (Cdzada e d, 1997). The annua
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contribution of the development of different supply characteristics on the additiond passenger
kilometres travelled from 1975 to 1996 was assessed using the M.A.T.I.SS.E. modd. The different
contributions of supply factors to traffic growth were estimated by comparing the esults given by
M.A.T.I.S.SE. in two situations :

?? Thered gdtudtion for agiven yesr;
?? The same dgtudtion for the same year, without the change observed during the period for a
particular supply factor.

Figure 14. Contribution of socio-economic and supply characteristics to traffic growth (1975-
1984) - million passenger kilometres (French long distance domestic traffic)
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Figure 15: Contribution of socio-economic and supply characteristics to traffic growth (1984-
1996) —million passenger kilometres (French long distance domestic traffic)
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Figures 14 and 15 give the results for 19751984 and 1984-1996 periods. For al means of trangport
combined or consdering only private car (PC), the main supply factor influencing traffic growth is
the extenson of road network (mainly tolled motorways : + 270 km/year in France during this

period).

When considering the train, the main element responsible for rail traffic growth is the improvement
of railway network in France during this period, mainly with HST lines.

For air travd, the change in frequencies (+ 5% per year in the number of domedtic flights) and fares
gructure is the main eement, but it is amost cancelled out by the negative contribution of the
extension of HST lines.

The main difference between the first period and the second one is the change in car usage cost ( +
15% increase per year for fud price during 19751984, vs 1.3 % decrease per year during 1984-
1996).

Contribution of transport supply characteristics compared to overall socio-economic context

Using the same methodology, M.A.T.I.SSE. was applied to estimate the globd contributions of
socio-economic  context  (including changes in  population, income, lifestyle, motorization of
households) and transport supply to traffic evolution for the same periods.

This exercise showed that the changes in transport supply during 1975-1984 were responsible for
22% of the increase in French domestic long distance traffic, and for 25% during 1984-1996.

The overdl changes in transport supply and the socio-economic context between 1975 and 1996 led
to a dgnificant increase of the share of car passenger kilometres from 66% to 70%. The share of
train passenger kilometres decreased heavily, from 1975 to 1996, in spite of the new high speed
lines completed during this period (mainly TGV South-East, Atlantic and North).

5.2.4 Changesin societal values

A number of important societd vaues, were examined to assess their influence on the development
of mohility:

materidism

vaue of leisure time

individudiam

education

"escagpe into the green”

?? ecologicd vaues

It can be concluded that in the long run most of the vaues are developing in the direction of an

increese of demand for mobility. The interdependency of the different values even increases this
development. This trend is only likely to be stopped if ecologicd senstivity becomes so important

that a change of behaviour follows.

SENINENEN N

The following teble gives some indications of how vaues may have influenced mobility over a time
span of about 12 years. If it would be posshble to have a look a the same indicators over a longer
time-interval then these developments would be even more pronounced.
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Table 12: Development of Local M obility between 1981 and 1993

Changesin work trips shopping trips visiting friends lelsuretrips
and relatives

number of trips |2 % 13 % 33% 22%

average distance |25% 25 % 3% 26 %

of trips 86t010.7km  |5.4t06.8km 11.3t011.6km  |9.1to 11.4km

person- kms 28% 37 % 41 % 53%

Data provided by INRETS

The growing vaue of leisure time can be seen by the fact that trips for the purpose of visting friends
and relatives and leisure trips have by far the greatest increase

The fact that there is dso a growing number of shopping trips can be seen as a resut of the vaue of
materidism. That the number of trips for getting to work is still growing athough the genera time
spent at work is decreasing can be a result of the growing importance of education including post-
graduate educetion. It may be aso a result of a growing share of the working population within the
tota population.

The fact tha, in generd, the average distance per trip has grown so rapidly is in the first place the
result of the value “escagpe into the green” and of the ill ongoing urbanisation and urban sprawl.
The continuing decentralisation can be seen in the fact that the average growth is more or less the
same for trips for work, shopping or leisure.

5.2.5 International Tourism

International  tourist arrivals world wide totaled 60 million in 1960, 286 million in 1980 and
592 million in 1996, according to World Tourism Organization (WTO) edimates. Europe, the
leading world market for internationa tourism, accounted for 60 per cent of dl arrivas.

Tourism has become an economic farce in Europe. Its market has grown subgtantidly, its targets
have diversified and its products have been a@med at satisfying the expectations of new publics, or
“cregting” new demand, through innovation. In some regions of Europe, the standard of amenities
and service tha tourism requires has made it a powerful factor in the location decisions of business
and new industry.

This dramatic increase in tourist flows is based on changes in behaviour petterns.  Europeans are
travelling more often, for shorter periods. Instead of a month-long vacation in the same place, they
are taking shorter breaks in different places throughout the year. The consequences of these changes
in tourism patterns have been multiple a drop in number of nights in accommodation, but adso an
increase in road, air and rall traffic, and greater concentrations of flowsin tourist aress.

In Europe, earnings related to internationa travel (transport and accommodation) accounted for an
estimated 1.9per cent of GDP, and as much as 4per cent in Spain and Greece, 5per cent in Portugal
and 7per cent in Augtria. They aso accounted for 15 to 25 per cent of foreign exchange earnings in
Spain, Portugd, Greece and Austria, (OECD, 1994). Ladly, they generate a lot of jobs, an
edimated 10per cent of jobs in Europe, according to the World Travel and Tourism Council
(WTTC) and the International Labour Office (ILO). The importance of tourism for the economy and
for building a European identity and the problems that it poses for transport networks cal for an in-
depth understanding of tourism demand patterns and associated mability.
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International tourism, as defined by the WTOL11: comprises a vidt to a country outside the country
of resdence for less than one year for a man purpose other than the exercise of an activity
remunerated from within the place visited, involving a stay of at least one night. It should be noted
that tourism is not just confined to vacation trips it aso includes business travel (business, working
meetings, fairs, exhibitions, conferences and incentive trips), vists to friends and reatives (VFR)
and for leisure and culturd purposes (more typical of tourist travel in the ordinary sense of the term).
The latter are further divided into short bresks (1 to 3 nights away from home) and vacations (at
least 4 consecutive nights away from home).

According to European Travel Monitor (ETM) edimates, international trips by EU and EFTA
resdents totaled 206 million (or dmogt 2 billion nights spent abroad) in 1995, representing a totd
spending (transport, accommodation) of ECU 150 billion.  This spending totd may seem low,
compared with the number of nights, but the explanation is quite smple: visits to friends and
relatives account for a substantid number of internationa trips, as do camping holidays (tents and
caravans), and only the direct costs of motoring are included. A characterigtic of tourism is that, in
the vast mgority of cases, it is “sdf-rdiant”, avoiding the commercia accommodation and transport
sectors.

Europe has the highest demand for internationd tourism in the world, currently 60 per cent of world
tourism demand (in terms of trips) and some 65 per cent of revenues generated by tourism. There
are numerous reasons (historic, socio-economic, cultura and geographicd) why its leading postion
has s0 far gone unchalenged, a date of affars that is likely to continue according to WTO
forecasts12.

Tourist flows have not grown to the same extent in al market sectors. Growth is based on radicd
changes in tourist mobility behaviour patterns, over the last 10 years the most dramatic increase has

been in the number of short bresks short bresks are rising a a fadter rate than “long holidays’.

This change in the market is eedly explaned by the fact that, in most of Europe, longer paid
holidays endble people to take more long-weekend breaks. In the area of business travel too, the
growth in fairs, exhibitions and congresses has simulated short internationa trips.  This trend is
obvioudy bdang accderated by the devdopment of high-speed transport (motorways, aircraft and
trains) which cut travel time and often prices (as for air transport).

The dedinations of European flows ae dso changing in line with underlying economic
devdopments.  International tourism, in particular, is very sendtive to fluctuating exchange rates.
After devduation, Spain and Ity are once again detinations competing srongly with France. In
turn, however, ther reaive market shares will be chalenged by Turkey, and more distant
degtinations such as Adia, in the next few years.

As wdl as being sendtive to economic developments, which are often gradua, the tourist industry is
highly sendtive to socio-political events, both negative and postive. For example, the economic
recesson in the early 1980s, the Gulf War, and the Paris bombings of 1986 and 1995 caused a
sudden dump in international flows. On the contrary events such as the Olympic Games, the
universal  exhibition in Portugd and the World Cup in France, subgtantidly boosted tourism in
Europe (the Jubilee in Rome will no doubt have a similar effect).

Even more than other types of travel, internationa tourism is adso subject to short cycles tha can be
influenced by fashion. This makes any atempt a predicting or forecasting in this industry
somewhat difficult.

" Definition accepted by the UN
* For 2010, WTO estimates that international flows in Europe will total 1 billion, or 52% of al flows.

SCENARIOS 60 Fina Report



5.25.1 Socio-economic determinants

One of the fundamental factors in the development of tourism has been that the mgority of
consumers no longer consider vacation trips a luxury. Lesure and tourism have become signs of
success. Many surveys show that, when finances are tight, travel will be sacrificed much less
reedily than the purchase of consumer goods such as washing machines, televisions or even cars.

Shorter working hours and more time off, or free time, during the week, the year or a lifetime have
been fundamental to changes in leisure and tourism patterns. In forty years, totad working hours
have been cut by 40 per cent.

An added condderation is that while working hours are decreesing, people are living longer. There
is a dichotomy in the way the employment relaionship is evolving, resulting either in longer
holidays overdl, reflecting a more relaxed gpproach to life in the firm, or in the need to take
frequent short breaks from work, which -- in a far number of highly interactive professons,
paticularly in the services sector -- aso reflects the fact that grester competition at work precludes
taking longer bresks.

Ealy retirement, longer life expectancies and more affluent pensioners are boogting the departure
rates of people in the 55-75 age bracket, which had been paticularly low. Carriers and hotdiers are
targeting this age group, which is free to utilise tourigt capacity in the off-season, with hundreds of
special offers. At the other end of the age scale, single adults and couples with no children -- a
deadily larger share of the population -- are dso target markets tha have dready been widdy
studied and nurtured by carriers.

The train, the main mode of transport for tourists since the 19th century, was overtaken by the car in
the 1960s. Since then, the spectacular increase in private car ownership has brought unlimited
opportunities for easy breaks. The development of motorway and highspeed rail networks, and the
dimination of naurd bariers by mgor feats of engineering that have enabled the operation of
sarvices such as Eurostar, have now reduced travel time.

Resarvation systems are becoming more flexible and provide increasing choice. Now that they are
easer to use, they are used more widdy. These systems set people dreaming and make it possible to
take last minute holiday decisons on impulse.  Initistives a European Union leve tend to
dandardise legidation in the Member States and diminate “frontier effects’ in the region. In
addition, deregulation of ar transport dong with access to new regiond and internationa
degtinations, and the avalability of more intra-European flights at attractive fares, are bringing in
new clients and more frequent travel.

5.2.5.2 Thetourist population

Findings on international tourism by Europeans are consstent with those on holidays and mohility
in general. On the basis of the average number of stays abroad, they demondrate that high-income,
educated households in the upper socio-economic categories (managerial, professions) residing in
large European cities are over-represented.

In addition to the classic economic determinants, other socio-economic variables adso influence the
internationd travel behaviour of Europeans. For example, the number of trips abroad taken by
Europeans generdly increases with age, up to 60 years old.

By and large, those who travel most often abroad are managers, the under 35s, people living in
cities, sngle people and childless cauples. Those who travel least often abroad are the retired, the
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unemployed, the ederly, people on low incomes, people living in rura areas, Europeans with young
children and women from southern Europe.

Demography and lifestyles can play a role a many different levels large numbers of young children
(Irdland), short holidays and a ill szeable agricultural population (Irdland, Greece) can act as a
brake on travel, while in countries of emigration (Portugd, Irdand) or immigration (France) the
need b maintain family contacts can encourage travel. Anaysis of the statistics for Europe suggests
that while these factors are no doubt very dgnificant for the individuas concerned, they do not
explain a great ded a aggregate level which shows little sgnificant variation in these factors across
Europe.

The economy must play a mgor role, through at least three factors: a country’s wedth (for example
per capita GDP) which is a determinant of both business and leisure travel, the degree of openness
of the economy (for example the ratio of importsexports to GDP) which is probably related to the
amount of business travel, and differences in income, standard of living and prices between a given
country and its neighbours, which can influence the propensity to spend leisure time in one€'s home
country or in a country where salaries are lower.

Lastly, geography dictates how easy or difficult it is to travel, and the location of the country relative
to high attraction aress is dgnificant, as are naturd bariers (Irdand and the United Kingdom,
despite the Channd Tunne), a country’s size (it is difficult to avoid leaving Luxembourg, for
example, which obvioudy raises a definition problem), its disance from the Mediterranean or,
conversely, thefact that it is located in the Mediterranean area.

5.2.6 Demographic modelling of car ownership

A compadive andyss across European and non-European countries has enabled us to show the
leading contribution of the car to persond mobility, its growing importance and the probable
continuity of this evolution in the futurel3. A thorough andyss of the factors influencing car
ownership is essential for making long term projections of the car fleet, thus providing inputs for a
reference scenario of mobility and traffic.

We goply a demographic moddling, namdy the AgeCohort-Period modedl, for the anadlysis of car
ownership behaviour in four EC countries (France, Germany (West), Italy, The Netherlands and
UK) and, for the sake of comparison, in Japan and USA. Using data from series of Family Budget
surveys, cohorts are constructed according to the generation of household head; this is aso done for
two wide regions in Ity and for homogeneous zones with respect to population density in France.
Estimates are made for age and generation effects, dong with income and price effects reflecting the
genera economic context faced by households during the period considered.

5.2.6.1 Car ownership patterns

The car flegts continue to grow dmost linearly in al the countries studied14. Making long term
forecasts of these fleets raises the quegtion about the suitable kind of data to use. Scrutiny of the
evolution of the number of cars per household in three countries, as shown by the survey data for the
defined cohorts, reveds interesting festuresis.

Thus, from the US data, the number of cars owned by a household increases until the head is around
50 years old and then it decreases. On the other hand, the comparison of the average numbers of cars

' See SCENARIOS (1998) Working paper D5
" See CCFA (1994) and IRF (1984, 1991 & 1997)
' See Déliverable C2 for an extensive version of this work.
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per household of two or three successive cohorts interviewed a a given date shows the differences
in motorization a the same age, thus reflecting the generation effect. Hence, the use of aggregate
time-series is not relevant, since they do not take into account the heterogeneity across indiv-iduds.
Nor is the use of only one crosssection of individud data, since the heterogeneity of behaviours
over time is not accounted for (Pendyada et a, 1995). This enforces the necessity of a longitudind
andyss.

A comparison across countries shows different patterns in terms of motorization levels, life cycle
profiles and discrepancies between generations, reflecting the diversty of economic and socio-
cultura contexts and of the historical developments of car ownership across countries.

5.2.6.2 An Age-Cohort-Peiod Modd
Why a demographic approach to car ownership?

Nowadays, the individua motorization rate (i.e. the average number of cars per adult) continues to
rise dmog linearly in most industrialised countries16. Such a tendency questions the relevance of
a priori saturation thresholds. Saturation thresholds fixed a priori in car ownership  forecasting
models have successively been exceeded (particularly in USA), due to the rise of multiequipment
(urban cars, vans, etc) and to complex individual attitudes characterised by some inertia Indeed,
even in a period of collgpse of the market of new cars, the lengthening lifetime of owned cars
minimises, and perhaps offsets, the recesson impact on car ownershipl7. Not only the threshold
edimates rely heavily on the set of observations considered, but they may adso differ significantly
according to the error structure assumed (Brooks et a, 1978).

The profound sructura changes which have accompanied the rapid growth of the individua
mohility in devdoped countries underline the necessty of studying the transportation demand not in
a context of equilibrium, but in a context of higoricad evolution (Goodwin et &, 1987). Only a
longitudind anaysis of behaviour, centred on the temporad follow-up of individuas or cohorts,
permits us to identify the factors determining this evolution.

The longitudinal approach highlights the complex impact of age which, in a daed tempord context,
consists of the combination of three linked dimensions.

?? the moment in the life cycle, which indicates the importance of age in car ownership
decisons;

?? the generation (or cohort), which identifies the behaviour of individuads born during the
same period, and therefore sharing a common life experience; and

?? the period which indicates the impact of the globa socio-economic context.

The evauation of the effect of the stage in life cycle gives us a characteristic curve indicating the
evolution of the motorization rates related to age, which corresponds to a definite pattern. The
introduction of the generation effects congtitutes a first amendment to the vison of equilibrium, and
permits us to place this profile in a historica perspective. In the case of the acquistion of durable
goods, this approach is quite relevant, since it shows the importance of effects of diffusion linked,
for example, to the evolution of the life styles, inditutional congraints, needs of the consumers, or

characteristics of supply. Finaly, taking into account the period effects permits us to measure short
term or medium term factors of disequilibrium which smultaneoudy affect al the individuas or

households.

'* See SCENARIOS (1998) Working paper D5
Y In France, the mean duration of car keeping decreased from 3.82 years in 1985 to 3.72 in 1990 and
then grew to 4.08 yearsin 1994. See L’ Industrie Automobile en France 1994, CCFA, p.64.

SCENARIOS 63 Fina Report



5.2.6.3 A comparative analysis

In what follows, we andyse the results obtained for one motorization rate’: the number of cars per
household™.

On the example of the generation 1936-40, the number of cars per household is higher in the US
than in the other countries. The lowest motorization levels are observed in Japan for young
households and in The Netherlands for old ones. France and the UK show quite the same pattern. In
al cases, the average number of cars increases at the beginning of the life cycle until it reaches its
maximum and declines thereafter. The maximum is reached when the head of household is around
50 years old in France and in the UK, about 55, about 55 in Itay and The Netherlands, and about 60
in Japan. In USA, this occurs earlier (at the age of 45 to 49). This maximum is around 1.7 cars per
household, 1.3 in UK and in Jgpan, 1.2 in France, and 1.1 in The Netherlands. At old age (for
ingance, 70-74 years), the average number of cars per household is about the same in France, Japan
and the UK (0.8).

As noted in the examples of Paris and Montred (Bussiére et d, 1994), there seems to be a
generation with maximum motorization rates in amost al the countries under review: a the same
age, those born after 1950 have dgnificantly fewer cars in the UK and in France, while in Itay
(respectivdy in Japan), there is dmost no difference between generations born after 1950
(respectively 1955). Compared to this most motorized generation, the cohort born during the second
haf of the 60's has 0.15 less cars in France and 0.1 in the UK. As one could expect, the most
motorized generation in USA was born earlier (in the 1930's). The gap between the most motorized
generation and the generations born a the beginning of the century is more significant than the gap
between new cohorts (notably less in the US where car ownership developed 20 years earlier than in
Western Europe).

Concerning period effects, the total expenditure eadticity is dgnificantly lower for USA (0.15) and
Japan (0.26) than for France and Italy (0.42) or UK (0.58). Price dadticities are higher (in absolute
vaue) in Itdy than in France and in the UK.

5.2.6.4 Regional disparities

Additional andlyses have been caried out on Itdian data to account for economic disparities
between regions. Thus, the model has been cadibrated separately for two contrasted wide regions.
northern and centra Itay, and southern Italy and the idands (Sicily and Sardinia).

As smulated for the generation 1936-40, the number of cars per household shows the same pattern
aong the life cycle in the two regions it grows a the beginning of the life cycle until it reaches its
maximum and then decreases. However, a al ages, it is greater in the North and Centre of the
country than in the South and the Idands. The difference ranges from 0.2 to 0.3 cars per household,
except for old households (75 and over) for which it amounts to 0.1. The differences between
successive generations evolve adong the same lines in the two regions.

Concerning economic factors, the man difference between the two regions rdaes to the
responsiveness of car ownership to income. The eladticity to tota expenditure is lower in the North
and Centre region (0.3) than in the South and the Idands (0.5).

® A more extensive presentation of the complete results is provided in Deliverable C2, except the results
for Italy which are new.

' Germany is not represented because we have data on only the percentage of motorized households. It
is worth noting that, for this indicator, the smulated life cycle profiles of car ownership and the
differences between successive generations are similar in France, Germany and the United Kingdom.
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5.2.6.5 The effect of population density on car ownership

Other factors than those dready mentioned can be andysed by adjusting different models for
different categories. High population dendty is likely to lower car ownership. Indeed, dternative

trangport modes are more widdy available in high population density areas compared to less dense
ones. Besides, congestion problems may lead to a restrained use of cars, either by users themseves

or by specific politica measures. Such an influence could be observed in the cases of Jgpan and of
The Netherlands for which population dendity levels are the highest among the countries considered.

More specificdly, we peformed the AgeCohort-Period modd for three homogeneous zones in
France, with respect to population densty. We considered concentric zones: city-centres, inner
suburbs, and outer suburbs and rural areas. The curves representing the average number of cars per
adult have the same shape for each zone it increases rapidly till 35-39, then stays amost constant at
a dightly lower levd till 70 years old and decreases. Up to the age of 65 to 69, car ownership is
higher in outer suburbs and rurd areas than in inner suburbs and city-centres. In dl zones, there is
amost no dgnificant difference between generations born after 1945. For al generations, the
number of cars per adult is higher in outer suburbs or rurd aress than in inner suburbs and city-
centres.

The main contrast between zones is for period effects. Income dadticity is sgnificantly lower in
city-centres and inner suburbs than in outer suburbs or rural areas. As for purchase prices, the
eladticity is lower in absolute vaue in outer suburbs and rurd aess than in he two other zones.
These results reflect the differences, pointed out above, between high population density areas and
less dense ones regarding the avalability of dternative modes and congestion problems, and their
consequences on car ownership and use

5.2.6.6 Long term forecasting using the demographic approach

The demographic approach provides a powerful tool for making long term forecasts of the car flest,
in that it avoids fixing saturation thresholds, it conciliates the effects of economic and demographic
factors, and it relies on stable population projections.

The long term projection model thus comprises two parts:

?? fird, a projection of the age sructure of the population of driving age, which dlows us to
take into account purely demographic phenomerg, in relation, for example, to ageing which
is foreseeable in most industridised societies; and

?? second, and fundamenta to the modd, the estimation of a standard profile of the life cycle
and its evalution through time, as described above.

From population projectionsm, a generd feeture in dl the countries consdered is the decrease of the
proportion of the young population (under 40) and the increase of that of the old population (60 and
over). Such atendency would be of great importance as to the future evolution of the car fleet.

5.2.6.7 Conclusions
The differences between countries and zones can be explained by two main factors:

?? the history of car ownership development: the US, where the diffuson of the automobile

sarted before World War 1l, is closer to saturation than the West European countries or
Japan. Indeed, there are smaller differences between generations in USA, and new cohorts

® Figures for European countries are from EUROSTAT population projections (1995-2050 ; base
scenario). For Japan and USA, projections (until 2050) are from the International Data Base of the US
Bureau of the Census.
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seem less motorized than those born in the 1930's. Moreover, dadticities with respect to
total expenditure are lower than in Europe and Japart™;

?7? population density: saturation thresholds are likely to be lower in more densdy populated
areas (city-centres or metropolitan areas) or countries. During the life cycle, maximum levels
of motorization seem to be observed later in more densely populated countries (e.g., Japan,
The Netherlands).

The andyss dso showed the differences in household car ownership behaviour between regions
with different economic development levels in the same country.

The demographic modelling alows long term forecasts of the passenger car fleet to be made, which
condtitute inputs for the reference scenario of mohility and traffic.

' However, the phenomenon of saturation in the US could be overestimated, because of the substitution
of light trucks and vans for private cars (which are the only type of vehicles covered in this study).
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6 FREIGHT DEMAND FACTORS

6.1 Introduction

The objective of this chapter is to make the link between externa determinants and descriptors,
usng internd determinants as ‘intermediale varidbles. We describe these externd determinants for
transport demand by identifying so-caled megatrends, a limited number of key developments which
we think are most relevant for long term changesin freight flows.

In the study the market approach is used to describe the impacts of these megatrends upon transport
system. We digtinguish the following markets:

?7? production (or: regiond activities),

?? sdesand sourcing (or: trade between regions),

?? logistics services (defined here as. physical ditribution) and
?? trangportation services (including transshipment).

Note that, depending on which markets are digtinguished, the facilities and services to describe as
wel as the descriptor used will differ. Likewise, the attributes of activities (related to their nature
and organization) determining transport demand will depend upon the markets considered.

Figure 16: Transport System Markets
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This chapter is presents firgt of dl, the descriptors of freight transport and the trends in transport
demand, and then condders the externa trends and their impacts on trangport demand. The find
section looks at the effects of the externa developments for freight, in terms of the four transport
markets identified above.

6.2 Descriptorsof Freight Transport and their Trends

Depending on the market of the transport system that is being <udied, different descriptors or
indicators of demand are required. Note for example that, dthough the weight of the consignments
lifted is one of the mogt widely used measures, it is not unusua to find transport users defining their
requirements in terms of volume, physicd units or units of transportation. Due to changes in the
structure of production and in the vaue of goods it is now necessary to describe adso the “volumes
of busness’. Findly, the problem of the constant decreasing of the density (greater volume to
weight ratio) and the organisation of transport modifies the quantity of vehicles used for transport
that determine the flows on the networks and therefore the congestion (“vehicle-km”).
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From the study we conclude that freight transport demand, if it is to be described systematicaly and
exhaustively, should be characterised by a number of variables. The main descriptors, as touched
upon in our analysis are;

?? tons

?? ton-kilometres

?? digancetravelled

?? type of product

?? invoice (volume of business)

?? vehide-km

?? speed of trangport

Below the main results of an andyss of the avalable data regarding descriptors of trangport
demand, on the four levels of activity, are summarised.

6.2.1 Regional Economic Activity

The present phenomena like the production of goods with eevated added vaue, declining weight
and increased importance of packaging, are modifying the relationship between produced tons and
gross national product. For example, in the last decades, higher vaue manufactured products have
increased their share in the totd trade a the expense of traditiond industrid products. As a result,
not dl trendsin trade vaue imply the same trend in the volume transported.

From the analysis carried out within this project it is aso possble to say that, in spite of the lack of
data at this stage, a rdaively clear relationship has been found between, on the one hand, transport
genereted and attracted and, on the other, industrid gross vaue added (regiona leve) and GDP
(country level).

Germany and the Netherlands have the highest volumes of incoming and outgoing shipments,
followed by France and Belgium. The factors determining such a structure are mainly the economic
weight of Germany and France, as well as the role of the Netherlands and Belgium, which channel
vast quantities of freight.

6.2.2 Trade

The proportion of intraEUR 15 to totd internationd trade has been rddively dable in the last
decade. But in absolute terms, the increase is a genera feature. The increase for Spain and Portugd
isagtonishing - the impact of the accession to the EU being the main cause.

Within the Centrd area of the EU most of the flows are concentrated, while flows in the periphery
are much less dense. As a consequence of concentration, in the centre of the EU the concept of
corridor is relatively blurred, while in the periphery corridors are better defined.

Nevertheless, changes of any kind in the structure of the transport supply (from infrastructures to
lega barriers) may introduce important variations in flows. The recovery of the Eastern European
countries might greatly affect the general dructure of trade related to Germany and, to a lesser
extent, to Audtrig, abeit the insurmountabl e difficulties of forecasting.

6.2.3 Physical distribution

The Internd Market has meant a change of concepts in the field of trade, and certainly in logigtics.
Mgor companies are planning their digtribution operations on a continentd basis rather than on a
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national one. In fact, for many sectors and companies, the driving force behind most of the changes
in trangportation and logigtics is the internationdisation of the markets.

Anecdotal evidence as well as a few studies show that cross border traffics have been increasing a a
rate of some four times that of domestic ones. The trend seems wel established and some forecasts
give hints that cross-border traffic is increasing its average length of trip more sharply than the
average.

The developments in logistics in Europe and world-wide have a great impact on the organisation of
trangport and therefore adso on trafficc. Among these are a concentration of products and
warehousing, increased rdiability and flexibility in services a decrease of docks, supply chain
integration, a decrease of order cycle time and an increase of assortments.

6.2.4 Traffic flows

In addition to the generd trend of an increase in trangpat flows, al developments in modern
logigtics tend to favour road transport. The growth in international trade and sourcing, as well as the
relevance of new business drategies, may make policies aiming to reduce road transport difficult to
implement.

As a result of border effects, in the short term a diffusion of flows is expected over the network,
followed by a concentration of flows as a result of a polarisaion in trade (regiona competitive
advantages) and distribution structures (centralised warehousing). The first signs of such changes in
flows are dready vishle on domestic as well as cross-border relations.

The very different nature of products and markets, even within a sngle large firm, makes it

necessary to keep a range of trangport suppliers, each adapted to a certain need. It ill remains to be
seen whether the concentration of production and warehousing will open up new opportunities for

therall trangport and inland shipping sectors.

6.3 Determinantsof Freight Transport

The objective of the study on the identification of determinants of freight transport demand is to
explain further how and why observed changes in transport demand take place through time. The
point of departure will be drivers for change in freight transport demand in the areas of organisation
and management (public and private), technologica innovation and logigtics (including the entire
supply chain).

The research has identified four key externd trends, cdled “megatrends’, that are outside the
trangport sphere but exert influence on dl the condtituent markets of the transport system. In no
particular order, these are:

?? globdisation

?? networking

?? communications

?? greening of business

In the following sections an explanation will be given of the man drivers behind changes in
transport demand, starting from these megatrends.
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6.3.1 Globalisation

Globdisation is a generd term for the increasing interdependence between economies, but in
partticular for the rapidly growing specidisation and the reaulting intrafirm trade of, principdly,
intermediate products. Globalisation is accelerated not only by foreign direct investment in search of
factors of production, but aso by joint ventures, outsourcing and other forms of crossfrontier
networking. The term has adso come to encompass phenomena such as financia globdisation, the
increesing importance of the emerging economies and the widening aress for internationa
competition into fieds formaly reserved for nationd monopolies or otherwise protected
(telecommunications, trangport, banking, etc.).

6.3.1.1 World Trade Growth

Internationd trade has been growing a a dtartling pace and the ratio exportsGDP is ill increasing.
Analogoudy, the volume of internationd traffic substantially increases. In recent years, a process of
definition of new poalitical frontiers has motivated the appearance of newly industrialised countries.
The creation of new political frontiers is an important obstacle for the interchange, but this process
has had less influence on the growing amount of exchange, than the increased badance of sze of the
different economies in the world. In spite of the usud assertion, the increased competition from low -
wage developing countries has not destroyed jobs and pushed down wages in today’'s rich
€conomies.

6.3.1.2 Trade Liberalisation

Trade liberdisation within the framework of the GATT (Generd Agreement on Tariffs and Trade)
has cut the average tariff on manufactured goods from 40% in 1947 to less than 10% by the mid-
1970s. Since then the average tariff has fdlen even further, to roughly 5%. Between 1950 and 1975
the volume of trade expanded by as much as 500%, againgt an increase in globa output of 200%.

6.3.1.3 Geographical Concentration

One of the principa characteristics of internaiona trade is its concentration in geographical aress.
The consolidation of the EU market is the biggest success in this respect, which needs no
explanation. NAFTA (North American Free Trade Agreement) signed in august 1992 between
Mexico, Canada and USA, is the biggest free trade area in the world in terms of population.

An overview of the trade behaviour of the world leading exporters reveds that economic blocks
show important interna links (IntraEU, IntraNAFTA, etc.). Nationa economies are undoubtedly
becoming steadily more integrated as cross-border flows of trade, investment and financia capitd
increese. Forty years of deveopment policy in the industriad countries have succeeded in
transforming a growing number of “third world” countries into newly industridised countries, which
are now able to participate in the world economy.

6.3.1.4 Deveoping Countries

Real GDP in Eastern and Centra Europe and in the former Soviet Union rose by 1,4 % in 1997, but
despite Asia s problems world output grew by 3%, the best rate in eight years.

It is expected that by 2020, developing countries will have doubled their share of globd GDP,
according to the World Bank in its annud report, to account for nearly a third of globa output. The
big five developing countries, China, India, Brazil, Indonesa and Russia, will grab an export
market, rising from 9% in 1992 to 22% in 2020. In East Asia the Bank forecast real GDP growth
dowing to 7,6 % in 1987-1997. Thailand, meanwhile, issued its own forecast of 4,9 % annud
growth over the next five years. If these Precasts were to become redlity, the impacts for Europe’'s
externd orientation would be considerable.
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Globalisation is accelerated not only by foreign direct investment in search of factors of production,
but aso by joint ventures, outsourcing and other forms of crossfrontier networking. The importance
of globdisation for this networking phenomenon, vishle in eg. the rapidy growing specidisation
and the resulting intrafirm trade of principdly, intermediate products, is treated in the following
section.

6.3.1.5 Consequences for transport demand

Globd networks have increased their importance a a dartling pace in the lagt years, due to severd
reasons —among them the very transportation possibilities and its accelerated improvements. But, in
turn, this tend will greatly influence European transportation, both in terms of intraEU transport as
well asinternationa trangport with origin or destination in the EU.

Liberdisation of trade seems to be a wdl-established and irreversible trend, with a clear prospect of
continuous improvements. In fact, in recent years it is impossble to mention a single rdevant
reversa of the liberdisation trend. It may be noted, however, that the remova of actud trade
barriers may be replaced by new barriers using diffeent motives, e.g. environmental ones.

Those activities that are 1) reatively sendtive to smal improvements in locad circumstances and 2)
have a low inertia in terms of moving production facilities (“foot-loose’” companies) will look for a
better plant location and move. As trade tariffs are being lowered for consumer products, firms have
the opportunity to move production locations and warehousing locations. Depending on the type of
activity this movement will be directed downstream (assembly near customer) or upstream
(consolidation of distribution channels).

The EU will be affected in two different ways — in terms of its interna market and in terms of its
relationship with other countries and/or blocks. The first one will be more related to the intra-EU
trade. It is expected that the EU economic integration will be further increased by the Monetary
Union, and that this integration will have an important impact on intraEU transport. All changes
aming a freeing interna trade will have some kind of impact. And, athough it can be taken for
granted that most of the general changes will be due to the Monetary Union, in specific sectors there
is till some additiona room for the improvement.

At the firm levd we expect a functiona specidisation (emergence of “focused factories’) of firms.
At the macro leve, international transport may grow considerably as a result of the expected
specidisation of the world economies. A sector which may experience changes a both scades is
Agriculture, with a relatively high degree of intervention (recently, it was reported that EU countries
trade four times more foodstuff than other countries with identicd production and consumption
levels). Most other sectors have been open to some degree of market testing for ®me time and,
therefore, their impact will be much more mitigated.

When it comes to trade with other countries and/or blocks, it is dso a rule of thumb that the more
protected a sector until recently, the greater the impact it will experience as a result of the
liberdisation. Some sectors such as textiles, agriculture, sted or the automotive industry will
experience big impacts.

Transportation will be directly affected by changes in the pattern of demand, with redlocation of the

origins and dedtinations. Present domestic traffic will be diverted towards intraEU flows, and what
is now intraEU traffic will become inter-blocks. The net impact seems to be a clear upward trend in

the volume of transport and, above dl, in an increase in the average digance of transport. The
observed past trend of steady increase of the amount of ton-km, will be reinforced in the future.
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6.3.2 Networking

Through an ongoing rationaisation of production, logistics and transport processes, entire chains of
products are being optimised in terms of ther efficiency. This generd trend is leading to a
reorganisation of industrid, trade and distribution networks.

6.3.2.1 Inter vs Intralndugry trade

At the beginning of the 1980s, most trade within the European Community could be classified inter-
industry corresponding to specidisation based on comparative advantages (around 45% of totd
manufacturing trade), but this darted to decline in the mid-1980s. The preparation phase of the
single market was accompanied by a decrease in the share of inter-industrid trade in Europe and a
rise in intraindustria trade.

The rise in intraindustry trade has predominantly been in products differentiated by prices and
quality (from less than 35% of tota manufacturing trade in 1985 to more than 42% in 1994), whilst
intrasindustry trade in smilar products remaned rather sable (around 20% of totd intraEU
manufacturing trade).

6.3.2.2 Global Partnerships

Today firms are increasingly reliant on informd partnerships. Instead of playing off numerous
suppliers againg each other, they are reducing the number of suppliers they use and forming closer
relationships with the ones who survive (in a space of three years, Ford reduced the number of its
suppliers by 45%, 3M by 64% and Motorola by 70%).

Partnerships are dso spreading to the retailing and services sectors. This is leading to a vast process
of non-localisation of the production. An increesng number of partners are participaing in different
dages of the added value chains and those stages are completed in those countries that represent
better conditions. As a result, internaiona trade is shifting and increasing; adso the vaue added
incorporated at different stages is a decreasing part of the tota value added.

The production process is changing into networking chains in which the companies settle in the
countries that give them better economics conditions. The best example of such a process is Nike, an
American sportsshoe and clothing firm, which has created a vast but closdy knit network of
subcontractors in China, South Korea, Taiwan, and Thailand. Each develops its own products.

6.3.2.3 The Distribution Revolution

Shippers are confronted with steedily rising demand from more international markets, and with
increasing competition. Under these circumstances, the shippers have reduced decison-making
power, and it is the customers who increasingly determine production. This is cdled the change
from a 'sdlers market' to a 'buyers market'. In response to increasing competition, customers will
demand products that fit more closaly with their own needs and habits.

With consumer goods the product variety in particular will increase. It is dso likely that goods will
be sold to a wider market. At the same time total stocks will have to decrease. More product variety
will result in more overal production and this will result in more freight transport. Because of the
customer's demand for increased product variety, the time period over which a product will be
competitive with other products will decrease.

In many countries retailing was-and remains-the largest single industry, employing between 7% and
12% of the work force in rich parts of the world. At the heart of this retailing revolution lie two
things. One is the rise in digposable incomes since the Second World War, firgt in the industrialised
countries and more recently in parts of Ada and Latin America The second is more recent, and
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arises from changes in the way goods and services reach the consumer. The digtribution chain used
to be controlled by manufacturers and wholesders. But both individua shops and retail companies
have become much bigger and more efficient.

6.3.2.4 Consequences for transport demand

The EU will be one of the areas in the world with the highest impact of the externdization trend.
Nowadays, the nation-oriented company is the norm. Only a figful of EU companies are truly
multinationadls or have red globa orientation — Royad Dutch/Shdl, Philips, ABB, etc. The fdl of
some of the last barriers to conform a vast “domestic’ market will pave the way to the consolidation
of important European multinationals and/or networks. And that will mean a deep rationdisation of
present transport EU networks -- the consideration of the whole Continent as a single logistic unit.

This will not only imply changes in physicad infrastructure, but aso innovations in the management
of Europelevd logistic systems, by means of eg. virtua warehouse systems (where stock levels are
kept decentrally with rapidly varying and possbly overlapping catichment areas depending upon
actua demand levels).

One important tendency under the chapter of externdization is the change of power from sdlers to
buyers. Under these circumstances, the shippers have reduced decison-making power, and it is the
customers who increesingly determine production. Manufacturing industry has to pay much more
attention to product qudity, variety and novelty, and to taloring its products to the demands of the
customers.

These increasing demands (from a socid point of view) regarding product variety and high vaue
products, diminishing lifetime cycles together with higher requirements regarding flexibility and
qudity have direct consequences for production methods. Most producers dtrive towards a
production process in which it is possble to change very rapidly from one (smal) series of products
to another. The introduction of Flexible Manufacturing Systems enables producers to meet this
requirement for flexible production. These systems make it economicaly possble to produce smal
batches of different products through which demand and supply of products can be tuned better.

6.3.3 Communications Technology

6.3.3.1 Efficiency Impacts

The collapse in the cost of communications will probably be the single most important economic
force shaping society in the first haf of the next century. It will ater decisons about where people
live and work, concepts of nationad borders, patterns of international trade. Relentless technological
changes are driving down many of the eementsin the cost of atelephone call.

Carying a cal from London to New York costs virtudly the same as carrying it from one house to
the next. As new technologies reduce the cost of entry, competition is spreading, and governments
have begun to accept that competition offers the best way to ensure that changing technology is fully
trandated into lower tariffs.

Similarly, new technologies and sirong competition has led to an astonishing reduction of the cost of
computing. No other product or market can show prices divided by 10000 within 25 years. The
powerful combination of communications and computing has led to Internet, which has aready
connected 50m-60m of the world's population through a seamless digital network.

Information and communication technologies (ICT) are producing dramatic changes in the EU
economy, by moving it from a dtuation in which manufacturing activities have dominated to a
stuation where most growth and vadue added is fostered by the development of services. It is
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patticularly true in activites concerned with the creation, processng and transmisson of
information.

6.3.3.2 Organisational |mpacts

ICT is dso introducing changes to the organisation of enterprises, the way of working, and upward
and downward relationships between sectors. The rapid diffusion of ICT is explained by substantia
productivity increases that occur to user industries as wel as by the declining cost of such
technologies and their continuous improvement. Over the period 198896 the market of Western
European information technologies grew at the average annud rate of 6,5%.

In manufacturing, ICT no longer means smply the “automation” of production. Most sectors are a
the present much more influenced by innovations which do not relate directly to new production
technologies but to the organisstion of the design, production, marketing and administration
functions via the use of information network systems.

For example, in sectors subject to rapidly changing demand patterns (eg. clothing, footwear,
automobiles), the adoption of computer integrated flexible manufecturing systems and computer
based quick response draegies have dlowed a shortening of the production and innovetion cycle,
and the life cycle of products, possible rapid design changes in accordance with changing consumer
preferences, and areduced delivery time.

6.3.3.3 Consequences for transport demand

Freight cogts take a consderable share of the overall costs of trade. This has motivated an ever more
efficient relationship between the economy and the transport system in two ways. First, the world
economy has become far less transport-intensve than it once was. Second, the transportation
industry has changed in remarkable ways, making it far chegper to ship goods around the world.

Expectations for the future cannot be but a deepening of the tendency. It does not matter how each
sector develops its solution in terms of company structure (conglomerate, networking, €tc.).
Managers will have to rely more on transport than before. In some cases the web of relationships
will be reatively reduced, but in many of them will reach a truly globa scde Cog-efficient, reliable
communications are one necessary condition for that — no company can alow their vita inflows or
outflows to be carelessdy unmonitored. In markets with fierce competition, the more spread the
network of customers and providers, the more necessary to have red time information of the
shipments.

This trend will mean dso the organisation of al long distance transport according to drategic lines
defined in the headquarters. The power of the customers of the transport companies is going to
increese sharply. Bargaining power of transport companies will be reduced and centred on cost
cutting. Unless a transport operator can prove some specific differentiation, the competition will be
based on prices — what will end up in a reduction of margins even in the most sophisticated sub-
sectors.

Technological changes have occurred at dramatic speed in recent years. Although every sector can
cdam some kind of techndogicd revolution (“Green revolution” in agriculture, Genetics and
Biotechnology in Medicine, etc.), the one with the highest impact in the transport sector is that of the
Information and Communication Technologies (ICT). Companies are investing heavily in ICT in
order to reduce costs. And that cost reduction is due in many cases to an optimum planning of
transport and inventory management.

Chesp and efficient communications networks dlow firms to locate different parts of their
production process in different countries while remaining in close contact. Two consequences can be
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detected as a result. The first one is that the new freight transport service has to include ICT within
its packages of products. The second one is that, in order to be able to follow this technologica
pace, transport companies adso have to invest heavily -- what leads to market concentration in order
to reap economies of scale.

In the next future, no dternative can be seen. ICT will follow their innovative trend (witness
Internet) and transportation will have to be integrated within sophisticated packages, where ICT will
play a competitive advantage. ICT will influence producing firms, logistic service providers and
carriersdirectly by
?? improving their ability to communicate interndly and extendly and thus raisng the
efficiency of operations
?? fadlitating more dructural  efficiency improvements by eg. a further standardization of
operational working procedures.

Although ICT in itsdf it does not affect ether transport volume or average distance, the indirect
impacts will be subgtantid. This technological evolution will mean a facilitation of a number of
strategic trends (internationalisation, networking etc.) which, depending on the sector observed

?? dueto improved efficiency , will diminish the volumes transported (“e-limination”),

?? increase demand for flexible, high frequency transport of consumer products (‘e

combustion”),
?? increase trangport distances due to the cost-lowering effect of ICT in genera
»n

? decrease transport distances for those products to which consumers will demand direct
access.

Transport operators have to connect themsdves to their customers ICT systems in order to
guarantee an adequate information exchange. Not only has ICT diminished its unit cost by a huge
amount, but aso it has changed the nature of its products. This has had important consequences,
such as the change of philosophy in terms of inventory management. Just in time techniques,
reputed as the last indudriad revolution, are heavily dependent on smooth flows of information in
real time, what requires high quality communications and important computing power. Also, the
spectacular  growth of trade is a consequence of important technological progress in
telecommunications, transports and computer science, thus making it fdl rapidly the natura barriers
of time and space that separate nationd markets.

6.3.4 Greening of Business

6.3.4.1 World Energy Demand

The shape and sze of world energy demand is increasingly being determined not by rich countries
but by the fast growing developing countries of Latin America and Asa By 2010 the share of tota
energy consumption accounted for by the rich countries will have fdlen beow 50% for the firgt
time of the indudtrid era. Eastern Europe and the former Soviet Union will consume a sixth.

The share of developing countries will have climbed from 27% now to 40%, and be rushing
upwards faster than ever. The growth in energy consumption in developing countries between 2000
and 2010 will be greater than today’s consumption in Western Europe. By 2010 their emissions of
carbon dioxide, the main contributor to global warming, will be dmost as hig as those of the whole
world in 1970. Developing countries will produce more than half of world emissons of CO2 by
2010. In the IEA’s scenarios, India and China will produce a bigger increase in emissions from 1990
to 2010 than the entire OECD. Between them they will emit as much as a quarter of the world's total
by 2010.
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The World Energy Council (WEC) has suggested that by 2020, in a high-growth case, annua world
energy demand could double by today's level. More than 90m barrels per day (b/d) of oil will be
consumed. Cod output will dmost double, gpproaching 7 hillion tonnes, more than twice Britan's
known reserves. Gas damand will more than double, reaching 4 trillion cubic meters, dmost as
much as Americas current gas reserve. More dectrical generating capability will be built over next
25 years than was built in the previous century.

Economic growth is one of the best routes to increased efficiency use of different kinds of energy.
Growth dlows the world to break out from using wood, dung and crop residues, which currently
supply fully haf the world's people with the energy, among 12% of the world tota consumption. In
addition, it may support efforts directed at increasing the efficiency of energy consumption, and
policies directed a mitigating the environmenta impacts.

6.3.4.2 Trade liberalisation revisited

The removal of trade obstacles and distortions increases the overdl efficiency of the world
economic system by alowing countries to specialise in sectors in which they enjoy competitive
advantages, induding advantages based on environmenta conditions. This contributes to aleviating
pressures on the environment. However, the environmental impact of trade, depends on a variety of
factors:

?? Transport related effects Trade is related to transport, which can put a strain on the
environment due to the (negative) effect of using a particular means of transports (eg.
amospheric emissons from road haulage). On the other hand, liberdisation in the trade
sector can result in efficiency gains,

?? Product and technological effects Elimination of export and import controls, improved
intdllectual property rights systems and other trade liberaisng steps could have a pogtive
environmenta effect by fadilitating the internationd digtribution of environmentaly sound
technologies, services and goods. However, trade liberdisation could fecilitate cross border
movements of toxic wastes, hazardous chemicals and endangered species and require
enhanced co-operdtion to mitigate environmental accidents or potentid  ecosystem
degradation.

?? Sructural effects Free trade can trigger environmental benefits by its podtive structurd
effect of removing tradedigtorting policies. Trade liberdisation should reduce or diminate
many policy interventions that now exacerbate environmenta problems through their
digortive effects on the location and intensty of production and consumption. Negative
structurd  effects for free trade can occur if trade expands in the presence of market and
intervention failures which may, in some cases, worsen the distribution and intensty of
economic activities from an environmenta point of view.

?? Scale effects By stimulating growth, trade and related efficiency gains can free resources for
companies to invest in cleaner technologies and for governments environmenta
infrastructures, for example sewage treatment. However, growth is associated with greater
use of resources and stronger production and consumption emissions. These negative effects
might however overcompensate for the postive environmentd impact of ceaner
technologies, and thus create a net negative impact on environmentd qudity.

The net effect of trade on environmenta qudity depends on the relative importance of the various
types of effects and on the degree to which market failures and intervention falures occur in the
concerned sectors of the trading nations.
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6.3.4.3 Public Task or Private Matter?

Developed countries and some developing ones will invest a rising share of their nationd wedth in
protecting themselves from pollution. To that extent, industry can become greener only by growing

more dowly. Money invested in reducing air emissons is money not available to spend on building
anew plant. Management time put into greenery is time not used to develop new products.

Given the right incentives, industry can dso teke the initiaive for diminishing the quantity of
resources used to fulfil human needs. Industry’s task is now to find ways to reduce these many
forms of pollution. That will not only mean devisng new industrial processes that squeeze more
output from each unit of input, consdering full life cycle costs and imponderable effects.

Society will demand cleaner industrid processes, and then it will want cleaner products. This
pressure will change the way companies manage themsdves and their relations with suppliers and
their customers. Above al though, relations between government and industry will be dtered.
Government may teke a role in setting emisson dandards, texing raw maerids, and assgning
liability for polluting accidents. That will encourage industry and government to see a common
interest in a cleaner environment.

Simulation results indicate that a phased in (ad valorem) energy tax rate of up to 25.6 % by 2015
would be necessxy to achieve the objective of a 1 % energy consumption reduction per year in
Europe. The introduction of this tax would imply only minor macroeconomic effects. Such as is a
gnal loss of red nationa income of 0.2% againgt a business as usua (BAU) reference scenario after
25 years.

6.3.4.4 Consequences for transport demand

In the 70's, dl fears in the transport sector were easily trandated into a sngle one — energy scarcity.
Nowadays, energy sources are not so depleted as foreseen not long ago, and most of the

consumption is not due to the developed countries transport, but to developing countries. Besides,
oil prices have been declining in real terms for severa yearsin arow.

The future restriction for the freight transport seems to be centred on the environment. It will be both
a limitation of the trangport in itsdf, and a potentid reduction of the demand (or, a leadt, a reduction
in its rate of growth).

This impact will not be homogeneous on al trangport modes. Road haulage will be strongly affected
by limitations in emissons and increases in transport costs. Even customers may have to change
their actua preferences in terms of flexibility in exchange for a more environment-friendly trangport
system.

As fa as a reduction of the trangport demand is concerned, only heavy redrictions in fue
consumption (by means of taxes, for instance) could have some impact on the actua total demand.
Although no study has assessed this effect in detal, it seems that the red reduction in transport
volumes would be small. Nevertheless it would not be evenly spread across the economy, with
increases and decreases depending on the sector involved.

6.4 Implications of changesin external trends

Most externd trends point to an increase of freight transport, especidly intercontinental (high-vaue)
and international (intraEU: diversfication). Besdes overdl economic growth, this is the result of
changes in the way that production, trade, distribution and transport systems are organised.
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6.4.1 Analysisof Impactsby Transport System Market

6.4.1.1 Regional Activities

The changes influenced by the megatrends described earlier that concern regiond activites, can be
summarised asfollows:

?? Geographic concentration of production: This concerns the transfer of production and
asembly to low-cost countries, resulting in an increase in distances for intermediate and
find products. However due to the decline of labour costs in relation to tota costs, this
development will be of less importance in the near future. On the other hand, economies of
scde will lead to more specidised production units, and the growth of intra-company
trangport resulting in an increasing demand for transport.

?? Flexible production / internal control systems: New flexible manufacturing methods have an
impact on purchase and digtribution patterns resulting in shifts towards more flexible
transport and more frequent and smaller shipments. It is difficult to consolidate these freight
flows due to the wide geographicd scatter of the buyers and the relatively smal size of
production batches. Moreover, internal control systems and integration, especidly the use of
Computer Integrated Manufacturing, enables manufacturers to meet the need to produce to
order. The ddivery of finished products from shipper to wholesder or find consumer will
therefore need to be faster and more flexible and adapted to smadler units (thus favouring
road transport).

6.4.1.2 Trade

The changes influenced by the megatrends described above concerning trade, are summarised
below:

?? Economic concentration: The concentration of shippers, through partnerships, takeovers or
mergers, enables companies to make better use of integrated logigtics. In particular,
takeovers and mergers have significant consequences for the demand for transport since they
result in the reorganisation of the purchasing, production and distribution of products.

?7? Electronic commerce: Electronic messages help to simplify, accelerate and to some extent
eliminate the ‘paper stream’ which accompanies the physica flow of goods. This leads to,
amongst other things, less stock, more information about possible purchase places and more
frequent shipments.

?? Firg Processing Near Source location: The trend towards first processing being done in the
country of origin is not a generd one, and strongly depends on the type of product. The
factors behind this are the relatively low import costs of bulk raw materid (the greater size
of crude oil tankers), and the fact that production often takes place closer to the markets, in
cases where manufacturing of a product leads to greater product volumes (e.g. assembly of
intermediate and finished products). Finaly, cogtly faectories like sted mills are located near
to their markets; building new ones near to the geographica sources would require heavy
investments. From the point of view of reducing freight demand first processing near the
source would be advantageous since it would decrease the raw materids volume (eg. of
iron ore).

?? Divison of production and assembly: Shippers will split their production and assembly
activities more and more. This could be achieved by concentration of preproduction plants,
with find assembly being done in a larger number of smdler units near the markets. This
leads to a limited number of movements of large consgnments of goods over greater
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distances to the preproduction plants and more frequent transport of smaler shipments over
shorter distances to a larger number of smaller assembly centres.

6.4.1.3 Physical Digtribution
Those changes related to physical digtribution are highlighted asfollows:

?? Higher Customer Servicee In addition to increesng demands regarding the product,
customers dso have increasing demands regarding services. So a high level of customer
sarvice becomes more and more important. Within the relaion between shipper and
trangporter this means shorter and more rdiable ddivery lead times, more flexibility, qudity
and efficiency and more information. These necessitate both better planning and execution
of logigtica performance and fagter corrective action in the event of a problem. As dated
ealier, this will lead to increasing demand for trangport because of smdler and more
frequent shipments.

?? Decreasing stock levels: Total stock can be limited by either decreasing the number of stock
locations, or by decreasing the sze of dock (through the accderation of the whole
transformation process, or by producing, ordeing and sending smdler series more
frequently). Increasing the demand for transport is mainly caused by the limited number of
stock locations, the increasing transport distances and more frequent and smaller shipments.
The dedrability of holding stock depends on the value of products and the costs of Storage:
holding a stock of high vaue products is more expensve than holding a stock of low value
products (interest levels and capitd tied up) and so has to be avoided. Changes in the
locations of stockholding will thus depend on the sector of activity.

?7? Shorter and More Reliable Delivery Lead Times. Shorter delivery lead times go hand-in-
hand with decreasing dock. This requires efficient and effective design, purchase,
production and digtribution processes as well as proper integration between these processes.
Better planning and relevant information will aso be necessary.

6.4.1.4 Transport flows

Trangport flows themsdves will be affected in the following ways by the megatrends outlined
above

?? JIT Production and JIT Ddivery: Just-in-time production means more than delivering products
a the right time jus-intime production dso means extra demands with regard to qudity (‘zero
defects) and services. Especidly important are services in relation to traxsport and the
connections with other links: from production to transport, from transport to distribution centre,
between different modes and so on.

Higher transport costs are the result of both the higher frequency of ddivery and/or higher

quaity demands concerning delivery. These two factors will lead to more demand for transport.

However, there are aso factors which will have the reverse effect on the demand for transport:

- because of higher demands in reaion to rdiability, the number of suppliers will decrease
which will lead to more concentrated streams of goods.

- red jug-in-time deivery demands that suppliers be reativey cose a hand; when limiting
the number of suppliers one should take thisinto account, as it will reduce trip distances.

?? Sandardization of Load Units and Vehicles Transport of generd goods and other products
(grain, fruit) from overseas is a more and more containerized business. In comparison with
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conventiona methods of transport, containerized transport dragticdly simplifies trans-shipment
and facilitates inland trangport.

There has been a big rise in the volume of empty containers transported over the last few years.
Road transport of empty containers is very costly, which is a good reason for reducing transport
by road. Transport by inland waterways can reduce costs. This can be linked to the genera
problem of the repostioning of containers. Because of the growing variety of containers (tank
containers, bulk containers and so on) they are less interchangesble than formerly.

An important conclusion is that increasing container flow will offer posshilities for trangport by
ral and inland waterways. This means that road transport will be diminished. Container
transport on inland waterways is, however, not profitable for distances of less than about 200
km, since trans-shipment costs are too high in relation to the tota transport costs.

The following Table 13 makes the link between determinants and descriptors of transport demand.

6.4.2 Conclusions

Mogt externd trends point to increase of freight transport, esp. intercontinenta (high-vaue) and
international  (intraEU: diverdficaion). Besde overdl economic growth, this is the result of
changes in the way that production, trade, distribution and transport systems are organized.

The key changes in transport determinants that will have a positive effect on freight flows are;

Geographic concentration of production
Flexible production / internd control systems
Economic concentration

Divison of production and assembly

Higher Customer Service

Decreasing stock levels

33N NSNN

Developments that may on the long term dightly dampen overal growth are the following have in
common that they may increase the efficiency of production and trade:

?? Greening of business (through cost increases and reduced or more efficient production)
?? Electronic commerce (through subgtitution of freight movements)

We can conclude that the anadyss presented in this study, which has remained necessrily a a
certain distance from the actud disaggegate level of andyds, reveds that highly dynamic and
complex mechanisms are a work, which deserve a further detailing through additional research
which is more dedicated to specific problem areas identified here, for example, like the economic
concentration of activities and the reversd of distribution chains.
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Table 13: Synthesis of I nterrelations Between M egatrends and Descriptors of Transport Demand

glob | netw | ICT |green
+ 0 0 0 Geographic concentration of production + + + + + +
+ + + + Flexible production / internal control - + + 0 + +
systems
0 0 0 + Economic concentration + + + 0 + 0
+ + + Electronic commerce - - 0 + + 0
+ + 0 - First processing near sour ce location - - 0 0 0 +
+ + 0 - Division of production and assembly + + + + + +
0 + + + Higher Customer Service 0 + + + + +
0 + + 0 Decreasing stock levels 0 + + + 0 +
- + + - Shorter and morerdiableddivery lead 0 0 + - 0 +
times
- + - JIT production and JIT ddivery + + + - 0
+ + 0 Standar disation of load unitsand 0 0 + 0 -
vehicles
tons |tkm [vkm |dig prod | speed
where:
?? glob: globdisation ?? vkm: vehicle kilometres travelled
?? netw : networking ?? dist: weighted average transport distances of transport movements
?? ICT : information and communications technology ?? prod: variationsin goods types transported
?? green: greening of business ?? speed: time for movement between origins and degtinations of transport
?? tons: volume of freight moved
?? tkm: volume of freight lifted times distance of transport
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7 IMPACT OF NEW TECHNOLOGIESAND OPERATIONAL
INNOVATIONS

This Work Area of SCENARIOS examined the issue of how to integrate new technologies and
operational innovations in transport scenarios, a a medium and longterm horizon. To study this
question a number of contrasting examples were sdlected:

?? information technologiestdematics

?? intermodal transport (freight and passenger)
?? magnetic levitation

?? automated urban vehicles

More information and case studies on this subject, can be found in the report: C3 Potentials of New
Technologies in Transport Scenarios.

The dissemination of new technologies depends on many factors (“enabling factors’) that have been
grouped in 3 different levels technological, market and socio-economic. It is assumed that the
implementation of new technol ogies passes through these three different levels of interaction:

1 new technological products are continualy generated; (technologica level)

2 these new products enable changes in operation; (market and operationd level)

3 society adopts the new modes of organisation, which in turn stimulates the implementation
and the use of new technologies (socio-economic level)

The rationde behind this grouping, is that dissemination is steered by some kind of feedback loop
between new technologies and society. Firsly new technologies must have sufficient potentid at
enginegring level to enter the market as operationa technologies, where they are expected to yield
benefit to users and operators. If they have both these potentids then they are likdy to nteract with
the collectivity and society, which produces regulations and policies that stimulate or restrain their
socio-economic influence.

This section attempts to assess how new technologies and operationa innovations influence
transport supply and what are the conditions for successful development of the most promising
technologies. It provides hints for the development of transport supply scenarios in the 2020

perspective.

The sudy has reveded that the impact of new technologies depends principdly on ther
dissemination. Since the work refers to new technologies, forecasts cannot be based on trends, but
have to be established through investigation of the conditions for dissemination.

The discusson about the potentid of operationd innovations and new technologies for future
scenarios is therefore focussed on gpplication and deployment issues: which technology will spread
enough to have a dgnificant impact on trangport supply? This in turn requires consideration of a
number of aspects includng the timescale for deployment (short term / long term), the technologica
feasbility, the economic viability and public/private partnership, planning and synergy in the
transport system and finally environmental conservation, qudity of life and socia acceptance.

Focus is put on the impact of these new technologies on the organisation of transport, rather than on
dructural changes in the way of life. Indeed, it is expected that some innovations will stiimulae
trangport growth by better use of the infrastructures;, other technologies will provide subgtitution
means, whereas some others will make transport more efficient for users and customers.
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7.1 Telematics and Information Technologies

In this section, we condder the potentid of three types of IT/tdematics applications. user
information services, teleservices and automated highway systems.

7.1.1 User information services

Under the term “user information services’, this study includes al the information provided to road
users to enable them to complete their journey in the best possible conditions of comfort and safety.
In addition, the efficiency of the road network can be improved with the help of intdligent traffic
management technology, which condtitutes a sensble complement to the necessary continued
expansion of the road network.

In the trangport domain, the interest of public authorities is strongly linked to their mission in terms
of traffic management, network maintenance, safety and information. These new services may help
increase the capacity and fluidity of the infrastructure, influence the demand by providing
information on dternative routes, and lastly improve the safety with more rapid response in case of
accidents.

These new technologies will alow private service providers to provide vaue added services
through participation in traffic information systems.  With an on-board system deployment, a new
market will aso be created for telecommunications operators (e.g. broadcasters and GSM operators).
Furthermore the addition of services will increase the profitability (return on investment) of their
networks.

The range of services is very wide because of the variety of data, communication links, and
receivers. On the supply dde, the potentid for new technologies includes automatic data collection
(magnetic loops, video, automatic counting), coding information for communication processes, and
on-board equipment (eg. with digitd maps, navigation cdculation). These new services will alow
for better datistics and monitoring and for a higher content of information to be communicated.
Given the increased acceptance of such equipment amongst the general public these technologies are
likely to soread widdy in the next 10-20 yesars.

In conclusion, transport scenarios must consider the issue of compatibility and merging of
tedlematics technologies. This is cruciad since these two issues will decide whether the most
important actors in the domain, car manufacturers, will be in a postion to integrate new devices
eadly and promote end-user acceptance.

7.1.2 Teleservices

The dissemination of teleservices employing sophigticated technology carries a great significance in
treffic planning since it is a highly viable dternative which can subgtitute and/or complement the
exigting transportation modes in conducting activities.

The degree of willingness by people to change their behaviour from making trips to usng tele-
sarvices is highly dependant on several factors, including age, family stuation, distance to the
facility (shop, work, etc) communication behaviour and mobility behaviour.

The benefits of teleworking can be numerous eg. organisationd flexibility and incressed
productivity for employers, as wdl as a reduction in travel time and costs and more flexible working
hours for employees. There are dso various socid and economic benefits, such as reducing tota
treffic, and thus pollution. Teleworking is often seen as one posshility for decressing transport
demand and its environmenta effects. teleworking enables potential commuters to wark from home
or locally a telecottages, telecentres or in aregiond office.
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Studies at locd or country level show that teleworking has the potential to reduce travel (eg. a 3 -
6% reduction in car travel in Odo and Bergen, Norway). As well as reduchg congestion and
pollution it could reduce the need for additional road network capacity. However, there is a risk that
latent demand will soak up the road space freed up by telecommuters.

There is dso a demand for video conferencing with two different motives. The first is to improve
communication within a company and with its partners as well to increase the effectiveness of
working practices. The second objective is to replace travelling by video conferencing. In particular,
a reduction in the demand for air travel of a most 10% is expected, with the highest impact on
busness trips and long distance trips. However, the new information and communication
technologies enhance the possibilities of collaboration with partners from around the world. In itsdf
this generates a higher demand for travel, thus reducing the impact of any travelreplacement by
teleworking or videoconferences.

7.1.3 Automated Highway Systems

An automated highway system (AHS), a specidly equipped roadway on which vehicles can be
operated automatically, is technicaly the most advanced form of Intelligent Transportation Systems
(ITS. It ams a improving road safety, traffic conditions, transportation efficiency (increased traffic
volumes and speed) and driver comfort, but also a reducing impacts on the environment.

Alternative concepts range from autonomous (i.e. dl of the intdligence is in the vehice) to

infrastructure controlled (i.e. much of the intdligence is in the infrastructure), as well as varying
levds in-between. In addition, AHS vehicles would be fully capable of operaing under driver

control on al roads.

AHS is an amagam of severd complex technologies and systems working together. It conssts of
vehicle information, sensor, communication and roadway systems.

The AHS concept is manly modulated into four families of technicd concepts
(vehiclefinfrastructure couples):

?? automatic steering of individual vehicles— providing greater safety and comfort

?? platooning: only the first vehide is steered manudly by the driver — increases transport
capacity with the creation of “road trains’

?? automatic platooning where the platoons are automatically guided (automeatic road trains)

?? vehides carried by automatically steered supports — infrastructure capacity is not dependent
on the rate of private equipment.

AHS integrate the most up-to-date techniques and products including sensors, transponders,
magnetic tracking, image processng, automatic Steering, braking, sgndling, cruise control, €c.
Therefore, for the component suppliers, the success of AHS is increasing their market. The AHS
concept itsalf gives added vaue to the individua components.

Road hauliers & public trangport (coaches) will benefit from time savings and safer driving.
Hence they will increese their efficiency & productivity. Individud users dso bendfit from
increased speed, safer driving & greater comfort.

The time savings and increased safety will be consolidated at the dtate, regiond and loca authority
levels. The quaity and regularity of the flow results in fewer air pollutants in comparison with
normd traffic conditions. It is aso conceivable that the vehicles will evolve towards dectric power.

Technological uncertainties: Mgor technologicd uncetainties include those associsted with
sysems ability to rdiably detect an obstacle, predict the trgectory of a moving object, assess the
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threat, and avoid obstacles. In highway conditions, autonomous driving, with the advantage of
ingantaneous reection, could replace human driving (human inteligence for driving) in a near
future, Thisis absolutely not the case for open roads.

Uncertainties of support from public actors: The implementation of AHS concepts hinges upon
the support of many stakeholder groups. In order to deploy a system successfully, it will be
necessary to obtain consensus or buy-in from two genera categories of stakeholder groups: the
public and private sectors. The public sector dedling with trangportetion is concerned mainly with
the day-to-day activities of building, operating, and maintaining the transportation system. Public
officids tend to be rductant to invest in projects that appear financidly risky.

Market uncertainties. When faced with the uncertainties of future technologies, user demand, and
commitment from governments and the insurance industry, vehicle manufecturers are likely to be
reluctant to make long-term commitment regarding manufacturing and servicing AHS vehicles
based on a set of specifications, or based on a particular design. Liability in case of accident is
another unresolved issue.  Findly, the ability or willingness of consumers to pay for automation
festures is uncertain. In addition to vehicle cog, affordability of AHS to a user depends on
mai ntenance cost, possible AHS usage cost, and income, al of which are uncertain at this point.

7.1.4 Conclusions

Two main conclusions can be drawn concerning the potential of telematics systems for transport
scenarios.

1) The convergence of the interest and strategies of the actors involved will be a key factor for
the success of the deployment of new information systems. With the development of new
telematics services, the number of actors involved are constantly increasing. These actors
include road operators, private service information providers, and telecommunications
actors.

The lack of dabilisation of technologies make dl the actors, particulaly some receiver
manufacturers, uncertain about the longterm viability of their sytems. As a reault, the
deployment of information systems can be delayed.

2) The roles of the actors will change significantly. For example where information supports
are drongly dependant on the physicad transport network (eg. VMS, dedicated traffic
information transmitters on motorways), control of the information system rests amost
exclusvely with the transport operators. With the development of new technologies (GSM,
DAB, ec) the tdecommunication network can be totaly independent from the physica
network.

For economic reasons, development of new telecommunication systems has to be undertaken
in order to host a maximum of services, of which trangport information is only a smdl part.
In this perspective, the role of tdecommunications actors will become increasingly important
in comparison to that of the transport operators, as control, development and indtallation of
information chains shifts to telecommunication operators. This is one of the reasons why
public-private partnerships play a key role regarding the development of new information
systems.

Only a smdl sdection of the new technologies are likely to succeed in the market, and this choice
will be determined mostly by big equipment and car manufacturers. For a transport scenario the
following time span is proposed.
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Table 14: Implementation of telematics functionsin Europe

Time span Significant function implementation in Europe

2000- 2010 traffic information, guidance, location

2000-2010 Pre trip information for public transport users

2010- 2020 On- trip/ redl time information for public transport
users

2010- 2030 Driving assistance and vehicle autometion in specific
conditions

2020- 2040 total autometic control on highway

2020- 2050 Probable reconfiguration of the private- public
transport system

futurigtic total automatic contral in any Stuation

7.2 Operational innovations for Intermodal Transport

7.2.1 Freight Intermodality

This study focuses on innovative organisationd forms and technologies and the way they enable a
positive development of mutimodal freight transport.

The potentid for an enhanced modd shift from road to intermodal transport can be seen in severd
internal and externa dynamics of current rail organisation:

the present reorganisation and liberdisation of the railway transport system

the separation between infrastructure and rail operation in some EU member states

the completion of the Trans-European Network

the evolution of the market structure of combined transport (eg. dliances and the merging of
combined transport operators from different market sectors)

the evolution of production modes and mentdities in business relations (generating a need
for efficient integrated logigtics solutions)

technica progress (e.g. generalised access to information technologies)

growing road congestion

? thefocus on sustainable development

N N33

II

This section gathers and orders ideas on how these issues — especialy the technology aspect- can be
taken into account in the definition of intermodal transport scenarios.

Policy decisons to increase the potential for multimoda transport can have a strong influence, at
nationa and European level. The objectives of the policies introduced by EU Member States can be
classified by the three categories below:

1) Imposing behavioural changes. This concerns measures to contain and sdlect mobility, such
as a redriction of HGV traffic a week-ends or during the night, or, as for example in the
Netherlands, the rule that freight transport may take priority over passenger transport on the rall
but not vice versa Ancther option is the interndistion of externd costs and road pricing. Here
we can mention fuel taxes and motorway tolls.

2) Creating and financing infrastructure. The condruction of the Trans-European Networks
and the promotion of intermoddity enter in this caegory. Different nationd network plans,
termind network plans, and invesments in principd corridors am in this direction, (eg. Alp
base tunnels, to connect road rail transport between Northern and Southern Europe).
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3) Devdoping a more competitive environment. This concerns the liberdisation of market access,
the separation of the rall infrastructure management and transport services, and the implementation
of rail freeways.

New strategic alliances arise between European railway companies such as the joint venture of FS
and SBB on the North-South corridor, the future fuson of DB and NS (RCE Rail Cargo Europe) as
wdl as the new partnerships and dliances between combined trangport operators. Some of the
traditional rallway companies are becoming logistics service providers and in this way enter in
competition with the combined transport operators. Also, the formerly separate markets of maritime
and continental load are merging.

On the customer side, the evolution of production modes and business reations (Just-In-Time,
Efficient Consumer Response) needs integrated logistics solutions. The intermoda transport system
is becoming a support to these new organisations

The potential of innovations in operations can be shown by consdering Combined Transport
Operating Systems (CTOS), namely the combination of the link services (rall and prepost services)
and the node services (node operations and access interface operations).

The innovative hub& spoke and gateway organisations are an efficient combination of both the train
operations and the node operations. This does not imply, that there is no place for technologica
innovations. Cargo Sprinter (reduction of the traction cost) or the project by UPS and Deutsche Post
entering the rail market with new high speed rolling equipment are good examples of technologica
solutions, but in some cases, technical problems can find organisationa set-ups. For instance, the
shuttle train system has enabled the elimination of wagon shunting.

Organisationa innovations are linked to the operators commercial strategy. They foster the creation
of new products, such as efficient and reliable door to door services. At stake is consolidation of the
container flows, the improvement of qudity and costs of multimoda transport. In addition the
implementation of block and shuttle trains presents a considerable economic potential.

The application of organisational innovations in ral trangport production systems has
demongtrated its efficiency. Here the implementation of shuttle trains and gateway terminds shows
the potentid for rail trangport to compete with road trangport in terms of price, rapidity, reiability
and safety and the innovative utilisation of the hub&spoke system proves that there can be a wide
spread geographica coverage through an efficient bundling and distribution of the flows. The future
of the network configurations will strongly depend on these developments and as can be seen
through case studies®, these systems have aready proved their efficacy.

Additiond efficiency is reached by collaborations and partnerships of the combined trangport
operators. Thus the initid concentration in continental transport is likely to continue during the
following decades to improve the supply especialy for transnational transport. The provison of
more integrated logigtics services is another important factor.

?? Organisgtional developments should be taken in account in the scenario development for 2010,
with a strong focus on main traffic corridors.

?? Technicd developments could furthermore enhance the developments in organisationa changes
and should therefore be taken in account for the 2020 scenario.

% Aden, D. (1998) das Kombinetz ist noch nicht marktorientiert, Thyssen Haniel Logistic, Deutsche
Verkehs Zeitung, 11 July 1998.

% see SCENARI OS (1999) Working Paper for C3 report
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?? Politicd decisons are dgnificant in 2010 as wel as in 2020. Nevertheess, their dow
implementation a a European level considerably reduces their impact.

7.2.2 Passenger Intermodality

From the perspective of transport policy, intermodal transport for passengers can further
sustainable mobility objectives by increasng the market share of public transport, providing
improvements in accessibility, and introducing the use of cleaner vehicles.

For urban trips, intermoda transport aims to reach a better equilibrium between different transport
modes (especialy in favour of public trangport) and to reduce road congestion. For long distance
trips, the objective is to provide a high levd of integrated service, moving from competitivity
between modes to co-operation.

One of the key issues is the relationship between authorities and operators, more precisdy, the
definition of rules that dlow companies to make stable commitments and have a better management
of ther risks (especidly financid). In an urban dtuation, various organisations usudly manage the
public trangport. The promotion of intermodality thus requires a common ticket (e.g. combining bus
and train for suburban commuters). In this context it is adso necessary to address regulation issues
concerning legd and inditutional barriers, collaboration between the public and private sectors and
current policies in the EU and Member States.

In order to atract users to an intermoda transport system, the operator has to provide trave
information which is consgtently available through the most appropriete media a al stages of trips.
In addition it is necessary to consider the harmonisation of sgning legends, integration of modal
information and the public availahility of information.

Improvements to the ease of use of intermodal transport must dso look a the quality of information
before and during trip and tariff integration, (with combined tickets, attractive prices and transparent
accounting).  All these issues require loca agreement between the various operators and specific
contracts concerning the divison of responshilities. This can be done under the aegis of a public
authority.

The principa system attributes for passenger intermoddity concern 3 areas. networks, information
and payment systems The interchanges within networks must be located so as to provide good
links between naiond and regiona services and an adequate territorid coverage. Supply dde
improvements can dso be made concerning information and payment systems. This will alow for
trangport and tracking of persond luggage, and rdiable, user-friendly payment systems which cover
al modes.

However, these necessary conditions from a planning perspective, must aso be coupled with users
requirements, concerning the quality of intermoda interchanges (such as comfort, safety, weather
proofing and shopping facilities). It is dso important to provide for elderly and disabled passengers,
and to improve the user-friendliness of eectronic interfaces, such as the persona travel assistant.
Findly it is crucid to increase public awareness of intermoda transport services and interchanges.

These requirements do not pose any implementation or technologica problem but do require
interoperability.

In conclusion, it is clear that both the range of services and an integrated operating system are
necessary to ensure good accessihbility (over distance and in time), ease of use and a suitable leve of
sarvice (including the tariff).
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In an urban context, collaboration between the public and private sectors will help to reach a better
equilibrium between modes including the reduction of car parking and freed road space. In an
interurban context, the aim is rather to facilitate the current use of various modes, to increase the
efficiency as a whole. The aim is that customers should see the transport supply as one integrated
sarvice including dl the trip features. It means that tariff integration, in particular through ITS is a
key aspect for intermodality development in the near future. The focus will be on interconnection
platforms.

The development of passenger intermoda trangport requires the integration of transport policy,
operators services, and the required infrastructure. Political support for these measures will be
cruciad. Strong enforcement of fair competition rules is aso necessary, in order to direct the
emerging nationa monopoaliesin Europe towards public service, rather than short term profit.

There is huge potentid for passenger intermodality; operationd innovetions as wel as new
technologies will provide the means to greatly improve communication, planning, and connections.
Here again, it can be expected that communication giants will enter the market and provide a large
panel of services based on GSM- type technologies (which alows efficient charging, as used in
mobile telephones). In the next decades, it is likely that operators will mobilise more resources for
the management of transport systems, tariff integration and the provison of timetables than in
vehicles and infragtructure.

7.3 Alternative Systems

7.3.1 Vehicle Automation

This section gives a brief overview of a new semi-private trangport system caled “Serpenting’.
Serpentine is not designed for speed, but for supplying to customers a level of accessbility equd or
superior to the private car in urban aress. A pilot line will be built in Lausanne, Switzerland in 2000.

The Serpentine autonomous urban vehicdes, are dectric and fully automaed. Each shuttle is
designed to drive up to 7 passengers nearly anywhere in a city, a any time of the day. The
Serpentine transport system is highly versatile. It takes its power from induction coils buried under
the main roads, and is able to store a smdl amount of energy in batteries for runs outside equipped
roads. Such a technologica innovetion opens new horizons for public trangport, sSnce the eectric
vehicles are no longer physicaly bound to their power supply.

Figure 17 Serpentine shuttlein Lausanne, summer 1996, with induction band as power supply
and guidance.
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In a 20-year perspective, autonomous vehicle networks are likey to develop from clusters a key
points of cities and expand, forming stars or spder webs. The eectrified lines will then follow the
most used routes, wheress less frequent destinations will remain with unequipped roads.

A paticular feature of the Serpentine transport system is that the vehicles can group and form virtua
trains with up to 10 units (“Serpent” = snake in French). The trains carry up to 70 people a a time
and can later ungroup and dispaich customers to their dedtination.  Serpentine therefore has a
practicd range between the markets for bus and taxi, and has a speed close to that of urban traffic
(18km/hour in non-pededtrian zones). Since they are completely automated, Serpentine vehicles can
operate 24 hours a day, and with their rdiance on energy efficient dectricity systems (induction
coils or batteries), no emissions are produced in the urban environment.

The first step for the implementation of Serpentine in Lausanne is the Ouchy pilot line. The main
spot is the new Olympic museum, which attracted some 300 000 visitors in 1996. It is gill poorly
connected to the urban public transport network. The Olympic museum could have been connected
through extension of an existing bus line, but attendance is too irregular to generate any benefit.

The Serpentine system concept takes advantage of irregularity in transport demand, since it provides
a highly eagtic capacity. Technology has not solved the ubiquity issue not dl vehicles can be at
the same time a a different place but, theoreticaly, dl the fleet is available for the complete city,
which provides a huge —potentia— transport capacity. Hence, a relatively smal Serpentine fleet can
serve many irregularly frequented lines. This would not be the case with conventional bus services.

Thefollowing conclusions can therefore be drawn:

1. Serpentine has a place as an intermediate transport mode, between buses and cars or taxis. It
suits best unevenly frequented lines and door-to-door urban travel.

2. The Serpentine system is significantly more environment-friendly than private motoring in urban
aress. it produces no exhaust gases, drives dowly and generates low noise.

3. Such a trangport system requires relaively low infrastructure investments due to vehicle
autonomy.

4. Serpentine does not enhance sociad split, but, on the contrary, it tends to supply a “car- like’
mohility potentia to alarger part of society.

5. The concept is promising in many respects. The results of Ouchy pilot line will show what can
be expected in red time operation and what options best suit consumers and operators needs as
well asthe loca community’s contingencies.

It is interesting to note that the Serpentine dternative transport system has smilarities with the
Automatic Highway System (AHS) of San Diego (or CHAUFFEUR in Germany): dl concepts
involve automatic vehicles.

A scenario for 2010 must take the further deployment of AHS into account. This will be reflected
firdly in the cogs of equipment, dthough no important impact on traffic will be seen & a globa
level. However by 2020 AHS is likely to operational on mgor corridors, ad the use of automated
vehicles for public transport in selected urban aress, such as Serpentine, may be more widespread.

7.3.2 Magnetic Levitation

This section dedls with magnetic levitation technology that can endble higher travel speeds to be
reeched for inter-city links. This magnetic levitaion - "maglev" for short — has been considered
promising for long-distance public transport.
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Three different maglev systems were anadysed: MLX in Japan, Transrapid in Germany and
Swissmetro in Switzerland. MLX and Trangrapid are being tested on pilot lines while Swissmetro
awaits the pilot line operation licence from the Department of Transport. The driving force for the
development of dl of these projects is a technology push, since conventiond high-speed railway
systems would be able to provide similar performances at lower cost.

This, however, may no longer be the case in a longer term future — around 2020- since meglev
systems are better tailored for very high speed, say above 600 knmvh. Indeed, maglev technology
requires no wheels, hence no moving pats for power, levitation or guidance. This opens virtualy
unlimited perspectives in terms of speed.

The whed-on-rail technology is based on friction and it concentrates whed load on only one point
of the rail. The magnetic levitation principle differs by the fact that it is based on frictionless
technology. The load is didtributed over a large area of the guideway by means of a so-cdled
“eectromagnetic whed”.

The contact free energy transfer system is based on linear generators in the load-bearing magnets,
which when in motion induce the power for the supporting/guiding system and for the onboard
energy supply. Indeed, maglevs are built like aircraft, but they need no engines on board, no fue
and no wings. The complete Transrapid vehicle weights some 400 tonnes and it carries up to 700
passengers. This gives a performance of 570 kg per passenger, which is smilar to an Airbus A 310.
For comparison, ICE trains weigh some 960 tonnes, and carry up to 760 passengers, which means
around 1.3 tonnes per passenger, which is more than a medium class automobile and twice as much
as maglevs. New two storey |CE cars will improve the rate, but will not suffice to fill the gap.

One of the difficulties linked with high speed is the violent ar displacement around the vehicle
head. Some turbulent flows reach the sound barrier, which not only causes a jet-like blagt, but dso

induces violent pressure waves. Vehicles entering tunnels or crossing each other a full speed cause
blasts likey to destabilise the vehicles, damage infradructure a the tunnel entrance and disturb
people miles around.

One possibility to avoid serious aerodynamic problems is to dig tunnels that have such a diameter
that pressure fluctuations are damped by an ar cushion. Another possihility is to get rid of the air.
This is the reason behind the Swissmetro vacuum concept.

Financial calculations made by inditutions that have not been associated with developing the
Transrapid, estimate an investment cost of some 9 hillion Euro. Recent studies - among others by
the devedoper — have even edtimated that the future operating costs will not be covered by fare
revenues.

The differences in demand for the routes sudied is quite significant: for the Tokyo-Osaka route,
there were nearly 250 passengers/day24 in 1995, and Lausanne- Geneva, 33000 or Hamburg-
Berlin with less than 10'000™.

Assuming an actud traffic volume of 1.5 million passengers using the train between Hamburg and
Belin the edimated demand for the Transrgpid in 2010 is more than seven times as high as the
present annua demand for the classicd train. Although this is not totadly unredistic the forecast of
11 million trips for the Transrapid must till be regarded as an optimigtic estimate.

** High- speed train only
% Both for dl modes
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The MLX line between Tokyo and Osaka will be essentidly built next to the existing Shinkansen
track. The pilot line, which will be decisve for the choice between maglev/conventiond technology,
is predominantly in tunnels. On the one hand such a design increases infrastructure costs, but on the
other hand it causes less impact on people and simplifies legd land use issues.

On the contr Swissmetro is fully underground. This therefore avoids the bulk of land use
i es are the access to dations, parking places, ar ducts for ventilation and,
cavation maerid. The cog may aso be a redrictive factor given the
els. The underground system thus is envisageable only where important
ly vadued, such as urban aress, areas of outdtanding natura besuty or

Figure 18: Pilot lines and Ignr use.

MLX: 74 mz .
) MLX Yamanashi pilot line Swissmetro Geneva-
Transrapid test loop Lausanne
i \ {\_/\w
I' T T T 1 _,4—‘:: \_ | (— ]
Overhead and on ground 42 km, 80% underground 57 km, 100% underground

The main problem with high speed transport systems is that they generate a lot of noise: the air
moved by the vehicle head causes vortices that can reach velocities above the sound barrier, which
cause an extremely loud and surprisng blast comparable to a jet arcraft. Noise pollution spreads
more widely when the infrastructure is above the ground. At similar speed, however, maglev
transport systems tend to be quieter than conventiond trains.

The maglev transport systems considered in this study are eectric-powered, hence entail no direct
impact on ar qudity. Maglev systems would compete directly with air transport services, (with the
advantage that maglevs would produce less emissions). The modd shift from car is aso expected to
be beneficid. The Trangapid developer has estimated savings of up to 95 million litres of petrol per
year and reduction of CO2 emissions by 180 000 tonnes per year, together with concomitant air
pollutants.

As with al infrastructure projects, there is an issue of socid acceptance and the possibility of those
people directly affected opposing the new project. Environmentd senstivity is high in Jgpan, but
concertation and legd action againg high-tech projects is difficult. Swissmetro does not directly
affect the population and therefore the discussion is more related to the need for the new technology
and the economic feashbility. In Germany, infrastructure will be built first where acceptance is the
highest, i.e. in the former Eastern part, with a track length of about 70 km. However, the total length
from Hamburg to Berlin is about 300 km

It seems that a market-driven implementation of maglev sysems in Europe is unlikey because
mgor cities are dready connected by high speed trains, and the ones that are not yet connected
would not be able to pay for such expensive systems.

The conclusions for European transport scenarios can be summarised as follows:
?? Maglev technology will not dramdicdly change the European landscape by 2010. They will,

however, play an increasng role in discussons concerning investments for the improvement/
extension of existing high-speed train network.
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?? As a reault of socio-economic conditions and environmenta sengtivity, Maglev systems are
most likely to spread in Asa and in the USA first. They will influence European transport
system only in the 2030s- 2050s.

Attention should be given to lower speed maglev systems such as HSST?®, which run no faster than
120 knmvh, but require hardly any maintenance, have excdlent acceeratiion ability and generate no
noise. The concept is more modern than MLX or Transrapid and seems extremely well adapted to
new urban conditions. It could well be used within 2020 — 2030 European metropoles.

7.4 General Conclusions

Having conddered the technologica, operational and socio-economic performance of the selected
innovations, the study concludes asfollows:

1. Inteligent transport systems (ITS) will have the most significant impact on the transport supply
in the 2020 perspective. Telematics will sporead widely, especiadly as a commercid means of
information using the infrastructure and services of the man mobile telecommunication
operators. Inditutiona use for safety and traffic regulation will depend on Europeanwide
agreement on standards and financing schemes.

2. The influence of intermodality on the transport system depends mostly on the development of
operationd innovations and the degree of implementation of politicd measures. The
development of intermodality concerns organisation more than technology.

3. Information technologies (teleservices) are expected to play a key role in society as a whole, but
not so much in the transport system. Indeed, teleservices such as tdework and
videoconferencing may become a subgtitute to some business traffic, but they aso foster traffic
generation by making more time available.

4. Autonomous urban systems are expected to spread from 2010 onwards. They will follow the
dandardisation of telemaic systems, especidly automatic debiting systems, on which they
heavily rely for operation.

5. Magndic levitation technologies are difficult to finance and environmentd concerns lead to the
development of underground solutions. Maglev technologies will not influence notably transport
supply in Europe by 2020. However, from 2010 onwards, they will have to be taken into account
for planning new connections.

For the next millennium, the best return on investments and compatibility with sustainable
development will be found in the optimisation of the organisation of actud transport system.
Exigting vehicles and infrastructure could perform much better if well co-ordinated. The benefits of
dternative technologies will therefore only become significant once intermodd organisation is well
mestered, which is the chdlenge of the next decade. Then the need for more efficient transport
means will be fdlt.

Moreover, dternative technologies imply additiond modes. Diverdfication of transport supply
thereby makes intermodality more complex. This complexity will be mastered by means of
management procedures and systems that have recourse to information technologies and telematics.

% Japanese development, see SCENARIOS (1998) Potentials of Alternative Systems, Working paper D8,
- Invedtigation not included in the proposd
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8 POLICY ENVIRONMENT AND TREND SCENARIO

8.1 European Transport Policy

This section ams to give a framework for identification of the principa transport policy directions
and measures at European level. It highlights the main policy concerns and discusses the
development of the Common Transport Policy, in order to identify a number of key policy
objectives. In the second section the gpplication of these objectives a nationd leve is further
considered.

8.1.1 Development of CTP poalicy

To identify Common Transport Policy options and to provide a reference framework for comparison
of nationa transport policy strategies, it is necessary to begin with a short presentation of CTP
policy development and its guiding principles.

The cregtion of the Single Market for transport services fdls quite squarely within the powers and
the objectives of the Community right from its origins in 1957; article 3 of the Treaty of Rome, in
fact, refers to the Common Policy for Transport as one of the tasks of the Community, since it is a
strategic sector of the economy.

Yet it was not until 1985 that the Commisson and Council became more active in the area of
Common Trangport Policy, following the decison by the European Court of Justice in 1985, which
interpreting the Tresty of Rome declared that inland transport of passengers and freight should be
open to al community firms, without discrimination as to nationality or place of establishment.

In the same year the Commisson's White Paper on the completion of the internal market placed
transport at the forefront of its policy priorities, acknowledging the importance of a common policy
in response to the expansion of intraEuropean trade, to avoid digtortions in trade flows, due to
differing nationa transport strategies.

Then in 1992, there was further reinforcement of a real Common Transport Policy, with goas and
programmes beyond the smple achievement of the single market, when the Commission published
its White Paper ‘The Future Development of the Common Transport Policy - A dobd gpproach to
the congtruction of a community framework for sustainable mobility’.

Therefore, in addition to the aim of removing the remaining regtrictions or digtortions for the proper
functioning of the Community’s trangport systems, the need for consideration of collaterad objectives
is aso recognised, namely in the environmental domain, as lad down in the Maadtricht Treaty.
Ratification of this Treaty launched a process of further development of the European Union in
general and of the CTP in particular. Besides the completion of the single market, other gods for the
CTP were dressed, namely improvements in safety, sustainable growth respecting the environment,
relations with non-member states and the quaity and effectiveness of transport infrastructure (with
emphasis on development of a Trans-European Transport Network).

The fundamental objectives of the Common Transport Policy are the same as those of the Union
Tresty (Maadtricht) and include promotion of harmonious and baanced development, sudtainable
and non-inflationary growth respecting the environment, a high level of employment and socid
protection and drengthening of economic and socid cohesion, which in the transport domain is
interpreted as the improvement of the accessibility of regions in order to correct imbalances and to
secure effective mobility.  Another important change brought about by the Maastricht Treaty was the
introduction of the concept of subdgidiarity, which requires decisons to be taken and implemented at
the low et level where decisions can be taken effectively.
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8.1.2 CTP goalsand guiding principles

As dready noted, the European Union Common Transport Policy has evolved considerably over the
last 15 years. The primary objectives of the CTP remain the efficient functioning of the European
transport system within the Single Market, and strengthening of economic and social cohesion to
reduce regional differences within the European Union.

To this end the policy objectives of the last few decades have been based on the progressve
removd of legd or inditutiond baries in order to improve the functioning of the transport
markets by removing didortions For socid and coheson objectives, Common Trangport Policy
has amed to reduce regiond digpaities through the condruction of new infrastructure, to
connect peripherd and rurd regions with the centrd regions of the Community. In addition the
CTP has sought to develop its relations with non-member states with a view to enlargement of
the European Union.

One more recent feature of the CTP is the attention given to environmental considerations, with
for example, publication in 1992 of the Commisson's green paper on the impact of transport on the
environment.  Furthermore in the 1998 white paper, the Commission proposes the principle of
internalisation of external costs through a framework charging system, whereby infrastructure
charges are based on the “user pays’ principle, and al users of transport infrastructure pay the
margina socid costs, including environmenta and other externa impacts.

Some of the measures to improve environmenta effectiveness of transport systems will be
undertaken most effectively a the European level, while many others will be more appropriately
pursued a the nationd or loca bvels. For example, actions to promote the “Citizens Network” and
particularly public passenger transport at a locd level are most effectively carried out a the locd,
regiona or nationa levels. In this case the role of the European Union is only to inform and
promote the policy, and to creste the conditions for such policy actions.

In urban areas it is necessary to promote greater use of public transport (see Green Paper on the
Citizens Network) as an essential measure for safeguarding the environment.  This will require
public and private investment, accompanied by initiatives aimed a informing/dissuading the public.
In the White Paper on the future development of the CTP, it is reveded that the objective of urban
environment policy is to ensure that there are efficient and effective dternatives to the private means
of transport.

8.1.3 European Palicy Initiatives and L egidation

The European policy measures identified here have been andysed on the basis of recent European
Union policy documents, the main ones consisting of :

?? "White Paper on the future development of the CTP: a global framework for sustainable
mobility " [COM(92) 494 December 2, 1992]
In this paper it is daed that trangport is never neutra from the environmenta standpoint;
therefore, if the European Union is to achieve its environmentd objectives, (as lad down in the
Fifth Program of Environmenta Action), al transport policies must have a specid concern with
the consequences for the environment.

?? “ Green Paper on the impac of transport on the environment” (Brussels 1992)
In order for the future development of the CTP to achieve the objective of sustainable mobility,
this paper notes that transport must not only efficiently meet market demand, but must aso do it
at the lowest possible cost to the environment.
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?? "CTP Action Programme 1995-2000' [COM (95) 302 July 12, 1995]
Presentation of priority actions for the coming period.

??“The Citizens Network - Fulfilling the potential of public passenger transport in Europe"
[COM(95) 601 November 29, 1995]

This green paper published in 1995 is dedicated to the conditions and examples of best practice
for urban mohility that does not harm the qudity of life in cities It is related to the trends and
policy requirements in urban transport and has as fundamental aspects the discusson on policies
towards an integrated transport network contemplating several aspects (Citizens Network quality
checklist) - accesshility to vehicles and infrastructure, affordability in terms of fares levels, and
avalability in terms of coverage of services, safety/security, travel convenience and
environmenta impact. It dtates the issues of a sustainable development where public and private
transport are sde by side with the needs of the citizens and of the environment, paying attention
to dissemination of “best practices’.

?? "Towards fair and efficient pricing in transport - Policy options for internalising the external
costs of trangport in the European Union" [ COM(95) 691 December 20, 1995]

This green peper tackles the issue of externdities in trangport and the possbilities for ther
interndisation.  The document aims to demondrate the unsustainability of present trends of
trangport growth, based on the environmental aggressions caused, while a the same time arguing
for the importance of transport for economic growth, competitiveness and employment.

Recognising the need for continuation of action in the regulatory and other interna market

policies, it dtates that these have been shown to be insufficient in providing satisfactory guidance
to the generation of transport activities, inasmuch as the harm they cause to the environment

continues to grow, in spite of the fact that the leve of aggression by each vehiclemile has been
considerably reduced.

The key for a correction of this trend is seen as the introduction of pricing systems such that each
traveller has to cover the full cost he or she generates, both interndly - i.e. to the direct provison
of higher displacement - and extendly - i.e to others who bear no direct relaion with that
activity. It is hoped that, in transport like in other domains, prices will have a drong role in
determining consumers choices, and that this interndisation of external costs will be decisive in
finding the sdection of mobility that protects the environment without damaging economic
growth or creeting discrimination.

?? "White paper on a drategy for revitalisng the Community's railways' [COM (96) 421 30 July
1996]

In 1996 this white paper pointed out some additiond steps consdered vitd to reach the gods that
had been dready at the basis of the directive 91/440.

This document tries to go beyond the direct effects of directive 91/440, discussng measures that
would bring new life to the Community railways, bringing them to a condition of lower
dependency on public money. There is now widespread recognition that the mere separation of
accounts between infrastructure management and transport operations has not been enough to
provide a surge of dficiency in railways, and the introduction of change has been dow and bland
in most countries.

This paper thus argues for a new type of railways, in which the companies are established with
rell managerid independence and with resources that dlow them to define and implement
competitive drategies. One key eement for this - besides the adequate provison of equity - isthe
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clear separation of responghilities between authorities and companies, namely in the area of
public service.

In padld, the need for strong improvement in the integration of networks is recognised.
Higoricdly, nationd rallways have developed nationd systems, with severa technologica
choices made in adjacent countries making it much less efficient or even impossible for the trains
of one country to circulate on the network of the other. Interoperability is thus a vita feature for
the new raillways. The process for its progressve redisation is being carried out with joint work
by the Commission, the member states and the indusiry.

The white paper goes on to edtablish programmed actions to be achieved, among them the
cregtion of some railway corridors, where al procedures would be adopted for a particularly fluid
circulation of international trains.

?? "Communication about connecting the Union's transport infragructure network to its
neighbours’ [COM (97) 172 April 23, 1997]

Following the acceptance of the concept of Trans-European Networks in 1992, significant work
and many discussions have been hedd to decide on thdr definition, location and especidly
financing. The dimenson of the intended networks is such that it has eesily been recognised that
public money aone would not be able to finance their congtruction in a reasonable time horizon.
In this context it is aso important to consder the 10 Pan-European corridors, defined in the
Helsinki corridor study.

?? "Intermodality and intermodal Freight Transport in the European Union' [COM (97) 243 May
29, 1997]

This Communication, issued by the Commission to the Council, European Parliament, Economic
and Socid Committee, and Committee of the Regions restates the importance of intermodality
for freight transport in the EU, proposing a strategy and a series of actions to achieve sustained
progress in this direction.

?? “White Paper — Fair Payment for Infrastructure Use. A phased approach to a common
transport infrastructure charging framework in the EU” [COM (98) 466 July 22, 1998]

Following the Green Paper of 1995, this White Paper proposes a gradud and progressive
harmonisation of charging principles for infrastructure use, to be based on the “margina socia
cogt” principle.

At present there is a great diversity of infrastructure charging systems across modes of transport
and Member States, which undermines the efficiency and sugtainability of Europe's transport
sysem. The Commission proposes that charges should be based on the “user pays’ principle, so
that al users of trangport infrastructure should pay for the costs, including environmenta and
other externd impacts, at, or as close as possible to the point of use.

It is noted that changes to charges may not automatically mean a change in fina transport prices,
since commercia operators may adjust their use to lower their costs. In addition Member States
can ill continue to support the provison of public services through subsidies to transport
operators. The Commission proposes a step-by step approach to implementation in order to give
transport users and providers time to adjust. This position can be contrasted with the earlier
Green Paper of 1995, in which full cost recovery by mode, rather than margina socia cost was
proposed.
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8.2 National Transport Policy

In this second section, it is useful to condder the application of specific trangport policy gods a
nationd leve, in order to compare the variaions between national gpproaches and the perspective
for further harmonisation of some areas of policy.

For SCENARIOS a survey on nationa transport policy was carried out though questionnaires sent ©
trangport researchers and experts in the member dates.  This information made possble an
identification of nationd policy gods for comparison in relation to the European policy objectives
identified above.

8.2.1 Spexific goals of national transport policy

This section focuses on the principa gods of trangport policy in the member dates, with the
associated numericd targets and aims to highlight the potentia conflicts with EU policy goals.

From the results recelved, through the variations in style we can see the following eements are
present in the specific goals of many countries :

?? Fight congestion and environmental aggression:
Changes in modd split; Better (more ecologicd) technologies and increased used of tdematics;
Control the need (demand) for mobility, desrably decoupling its growth from economic
growth; Improve public transport;

?? Increase traffic safety:
Concerning severe road accidents & hazardous goods

?? Improve performance of freight trangport sector:
Logistics; Intermodal transport; Maritime transport

But a the same time there are some issues that only apply to a limited number of countries (which
does not mean they are not relevant to other countries):

?? Competition in the transport sector:
Harmonisation of terms of competition in the EU (Germany); Feashility of nationa transport
sctor  (Finland); Market share of Dutch road hauliers (Holland); Socia conditions and
modernisation of road transport industry (France)

?? Land-useimpactsof transport:
Capitd vdue and land used by transport infrastructure (Finland); Reduce countryside
fragmentation (Holland)

?? Special administrative and political circumstances:
Ensuring consstency of policy between different levels of adminigtration and across sectors
(Belgium, Flanders, with a recent federa adminigtration); Acceeration of privatisation,
restructuring large transport enterprises, overcome monopolies (Poland, preparing membership)

The reply of Belgium has one additional entry of great interest (Promoting a socia support basis for
the changes), that may well become crucid in most countries for acceptance of some of the actions
to be taken in the near future. Possibly, in those other countries this need is recognised but not
acknowledged.

In relation to the existence of numerical targets associated with the specific goals above, only one
country has made this step with a clear answer (Holland), while another is making the effort
(Finland) but is <till under way. For France a specific numerica target is mentioned with respect to
combined transport. Although of a different nature, there were postive answers for Portuga and
Poland, in which there are target dates to achieve the desired infrastructure projects, and structura
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trangitions respectively. Although an assessment of the current situation with respect to the variables
for which there were targets, the answers received did not address this request. The following table
shows the (non-void) answers on this topic:

8.2.2 Targetsassociated with those goals

It is then useful to consder the information below which relates the above gods to certain defined
targets in the Member States transport policies.

Targets associated to policy goals

Country | Position Passengers Position Freight

Denmark Emissions:
- CO:,- dabilisation at 1988 level before 2005 and 25 per cent reduction before 2030;
- NOx and HC - reduction by 40% before 2000 as compared to 1988 leve, and by 60%
before 2010. A 50% reduction in urban areasis expected prior to 2010;
- Noise- number of houses being exposed to noise above 65 dB must not exceed 50.000 in
2010 (70% reduction to present number).

Finland Targetsunder discussionfor - Share of logigtic costsinindustrial products
- CO2emissions (moveto European average)
- fatal road accidents

France No specified targets but some laws have been passed (or circular). Investments Funds for Land

Transport (Regional Planing Law), 95, Noise Law (to lower Noise nuisances of infrastructure),
Air Law (dec. 96) with obligation of Urban Travel Plans (towns >100 000 inhab.), Law which
creates Rail National Network (in 97), access criteriafor master plans. Only for combined
trangport an objective of + 10 % per year has been mentioned

Holland Yes: Y es, targetsin definition of goalsthemselves.

- Nox redux 75%, CO2 redux 10%

- Noisestandstill at 55dB

- Accidents. Fatdities redux 50%,
injuries reduced 40%

- Public Transport: double peak capacity;
PT travel time<= 1.5 timescar travel
time; integrate with HSR network

- Congestion on motorways: Hinterland
links to main ports <= 2%; other roads
<=5

Portugd - Only caendar for completion of main infrastructure projects
Sweden ?7? Longterm and intermediate objectives for emissions of Co2, Nox, Sulphur, VOCs
?7? Longterm goal for road safety iszero deaths

UK ?7? Road casualties by 2000 1/3 lower than averagein 1980-85
?7? CO2 emissions by 2010 reduced 20% from 1990 levels
?? Number of bicycletrips of 1996 doubled by 2002 and quadrupled by 2012

Poland Short-term (1996-1999):
- preparation and ratification of lega acts; restructuring of transport enterprises; start
motorway construction and railways modernisation
Medium term (1997-2005):
- infrastructure modernisation; development of multimodal transport
Long term (after 2006):
- infrastructure development

SCENARIOS 99 Fina Report




8.2.3 Claim of potential conflict between national and EU transport policy

In a further question concerning the clam of potential conflict between national policy gods and EU
policy gods, a few afirmative answers were received. Careful inspection of these clams reveds
that in redity most of them do not relate to EU policy as announced but to the difficulties of
agreement among member countries at the Council level when it comes to approva of legidation.

Significant exceptions come in the following aress:

a in the area of car emissons, where Holland argues that car producing countries are more lenient
than they would otherwise be;

b) in the area of port competition where Holland didikes the regional cohesion interference with
free competition, while at the same time using free rail access when in connection with its main
port Rotterdam,;

c) in harmonisation of truck weights and axle loads (where the posdtions inevitably are associated
with the desired strength of road haulage);

and aso in the trangition problems for the Polish transport sector.

Claim of potential conflict with EU transport policy

Country Position Passengers Position Freight

Finland Intermodality and greater share of rail transport for passengers may be difficult because of low
population density and low traffic volumes

France Thiswill never been claimed “publicly”: al the Policy objectives are supposed to be compatible

with the European objectives, even if, sometimes excesses of international competition are
criticised (cf. recent road conflictsin France)

Germany - Apparent inconsistency between the tarification of
trafficinthe Alpsregion and in therest of the EU
Greece - Olympic Airwaysagainst air - Private carriers against open cabotage and
deregulation priority of rail
Holland - Non harmonisation of fuel prices - Truck weight harmonisation (strong NL
resultsin crossborder trade interests)
- NL has gtricter emission targets than - BU support to peripheral regions hindersfree
car producing countries seaport competition
- NL mainport policy possibly distorting - Eurovignette conflictswith NL idea.of
EU airport competition variabilisation
- Non harmonisation of road pricing measures
Sweden - Not exactly conflicts, but recognition of need of astrategy to harmonise current EU
legidation with nationa policy goas
Poland - Threatsfor Polish firms (decreasing competitiveness)
- Disadvantagesfrom short term adaptation to EU conditions
Switzerland - Maximum weight of EU trucks admitted on Swiss roads

8.2.4 Conclusions

Although many exercises of comparison can be carried out on the basis of the surveys like that
considered above, the main conclusion is tha, besides the differences of tyle, the underlying logic
of most countries is relatively cautious. the transport system is the binding €ement in modern,
complex structured economies, and any drastic congraints that may be imposed on its current way
of functioning may be accompanied by grave dangers of rupture on severa fronts.

Consequently, changes in behaviour of economic actors have to be achieved through a carefully
weighted mix of supply side incentives (carrot) and demand management mesasures like price
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adjustments or access limitations (tick).In the current period of high unemployment in many
European countries, it is expectable that politicians try even harder than usuad to avoid those risks of
rupture.

There are ill differences in nationd policies, but they result not from a different logic but from a
different stand point, for example, depending on the level of development, or populdaion densty.
There do not seem to be any dgnificant conflicts between nationd transport policies of different
countries, but only different national interests (of a more general economic naure) which have an
effect on the eaboration of those policies. It may therefore be hoped that, where common interests
outweigh the differences between the parties, negotiation and conciligtion mechanisms can be found,
to work towards a compromise solution.

8.3 A European Trend Policy Scenario

Although decisons continue to be taken a many different inditutional levels (European, nationd,
regiond and locd), it is becoming possible to identify common trends in the evolution of transport
policy in Europe, as countries become increasingly interdependent and interrdated through
networks.  In addition the drong directional influence of European directives has served to
harmonise member state transport policies.

For the SCENARIOS policy reference scenario, the two key European policy objectives of
Liberdisation and Harmonisation were selected for the trend postion. In this section a global policy
trend scenario is proposed, consdering the impact of these policies on the European economy and
environment. A second section considers the impact of these policy directions on specific sectors:
passenger and freight transport by mode, for short and long distances.

This trend policy scenario was agpplied in the Rlot Strategic Environmentad Assessment of the
Trans-European Transport Network, in relation with the STREAMS, MEET and COMMUTE
projects of the 4" Framework Programme.?’

8.3.1 Representation of atrend policy scenario

The progression of the Liberdisation and Harmonisation policies was plotted on a curve which
reflects the anticipated impact of these policies on the economy and the environment. These impacts
were envisaged by following pressit EU policy implementation trends in relation to the transport
environment. The trend policy scenario therefore assumes that there will be continued political will
to implement the agreed policy principles of liberdisation, harmonisation and the internalisation of
externdities. It aso assumes tha oil prices will remain stable at around $25 per barrd. Therefore
changesin fud prices are the result of changesin taxation.

As can be sen (Figure 19), the Liberdisation and Harmonisation policies give consderable
improvement for the economy but are not likely to improve the environmenta postion from the
base year. Although Liberdisaion brings considerable economic gains, it has a negative net impact
on the environment. The Harmonisation policies am to counterbaance such negative effects, with
implementation of new technical norms and the internaisation of externd costs. However, given
the extent of the modd <hift to more polluting modes (road and ar) under Liberdisation, it is
edimaed that a tuning of market mechanisms will not be sufficient to reverse the trend, towards
non-road and intermoda dternatives.

%" Pilot SEA of the Trans-European Transport Network (2000), Final Report
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Figure 19: 2020 Trend Policy Scenario
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In order to achieve grester gains on the environmental axis, more voluntariss common policy actions
for improved land planning, infrastructure and cohesion, such as the “TEN” policy will be required.
This policy would include complementary actions such as the promotion of intermodality,
interconnectivity and interoperability issues. Eventudly in a longer term perspective, environmenta
and spatid gains could be consolidated and further advanced with a "Citizens Network" policy,
embracing grester public management of supply and demand, land use planning and a strengthening
of concertation procedures at al levels.

However in this section we focus upon the reference position of Liberdisation and Harmonisation
policies. The estimated environmental and economic gainglosses resulting from these two policies
(the change in the base year position) is shown by the shaded area on the trend policy curve.
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8.3.1.1 Liberalisation

This scenario comprises the policy phases of liberdisation and open access. In relation to the trend
policy curve, these policy objectives represent a move from the base year to point

() "Liberdision”. As can be seen from the diagram, liberdisation gives considerable economic
gans resulting from grester economic efficiency (due to increesed competition) and a likey

reduction in public debt with the restructuring and reorganisation of publicly owned transport
operators. These benefits have aready been seen in the road and air sectors.

However as this policy does not change environmenta standards, with further competition and the
strengthening of market mechanisms a greater exploitation of the naturd environment may result.
Environmental considerations will be addressed by the complementary Harmonisation poalicy.
Co-ordination a a European levd is ensured through the issuing of directives, implemented at
nationa levd. These directives rdate to the partid or full liberdisgtion of dl transport sectors:
road, rail, air, inland waterways and maritime transport.

8.3.1.2 Harmonisation & Internalisation

This second part of the policy reference scenario (point (ii) on the curve) considers the market
regulations applied following liberdisation, to ensure that increased competition does not result in
the deterioration of socid or safety conditions.

New technicad developments (particularly those improving the envirormental performance of cars
and trucks) will adso enable the application of new Europe-wide technica norms and measures.
Such measures will be related to the interndisation of externdities and will ensure that cohesion and
environmental standards are respected by the newly liberdised transport sectors.

In contrast with the liberdisation postion, this harmonisation policy leads to some improvement in
environmentd terms, but a relatively smaller increase in economic benefits, as there is no new
dimulus for competition. The combination of liberdisation and harmonisation policies thus result in
consderable economic benefits and a smdl gain in environmenta terms, athough (on the main
trend policy curve) this gain does not reved any improvement on the base year postion. As noted
above, harmonisation should help to reduce the negetive environmentd effects of liberdisation, but
in itsdf is not likdy to be sufficient to reorientate present trends towards a more sudtainable
development.

For example, in the road transport sector harmonisation measures are being applied to guarantee
socid and safety conditions for workers, in the face of increesng competition in a liberdised
European market. The effectiveness of such measures will however be dependent upon the
efficiency of control measures a European levdl.

With reference to the CTP objectives of environmenta protection and sustainable development, the
principle of internalisation of externalities has been agreed and accepted a European levd.
However in practice it is proving difficult to trandate such a policy into acceptable proposds, and
few decisions on levels of taxes or pricing have been taken. A recent report published by the ECMT
(1997), on this subject, estimates the increase in price for different modes if externad costs are
interndised, and aso where the full cost of infrastructure will be borne by the user. The results show
an increase in road transport, epecialy for goods.

Many other analyses concern CO2 emissions and proposas for an increase in fuel tax. New
technicd norms are have adso been established for the reduction of levels of emissions in order to
comply with EURO Il to EURO IV norms (reduction rate as regards the Euro levels). The
goplication of these messures will further reinforce the environmenta gains achieved by
harmonisation.
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8.3.2 Freight and Passenger trend policy scenarios

As mentioned above, the effect of implementation of a policy will vary from one sector to another,
as each sector of transport activity is governed by different determinants. It is thus important to
focus on specific areas of transport activity and market segments in order to estimate the full impact
of apolicy for atrend postion.

For all sectors sdaries are continuing to increase, but this is likey to be compensated by an even
stronger growth in labour productivity (of up to 2% - 3% per year). There is dso a context of generd
improvement in quality and safety with strong penetration of new information technologies at
constant price.

In the freight transport sector there has been a growth in international and long distance transport
for al modes with strong competition within and between modes. Profound changes in logistics
have affected both transport and industry and have resulted in new logistics centres being set up.
For short distance freight traffic there is an increasing concern by loca authorities about the impact
of urban traffic, particularly since road transport has a virtuad monopoly in this area.  The
devdopment of light trucks and logigtics changes have dso dimulated short distance road freight
transport.

For passenger transport, the trend policy scenarios should be set in the generd context of the
dominance of car use for long distance trips (at over 85%) as well as short distance trips. Leisure
trips have become more frequent athough are often shorter. The ageing population is likdy to have
a generation effect on mobility rates (increesng mobility for older generations). In relation to
medium and long distance travel strong competition between HST and ar trangport is likely to
continue over these distances (gpproximately 400 — 800 km). At a locd levd, urban sprawl and the
development of suburban traffic implies longer trips. This trend is furthe encouraged by profound
changes in didribution and the expanson of large out-of-town shopping centres. Yet the private car
does face competition from public transport on some well serviced parts of metropolitan areas,
particularly on dense corridors.

?? Freight

In the Liberalisation scenario for freight there is a decline in costs for road transport with increases
in productivity and strong competition (athough wesker competition and congestion over short
distances will result in increased costs). Incressed productivity and competition are adso likdy to
reduce costs for maritime transport. As road transport dominates long distance freight transport, this
decline in costsis likely to have a significant effect on the market.

For ral however, the liberdisation policy will bring productivity and operationd gains through
greater manageriad efficiency, but at the same time costs will increase due to the new requirements
of budgetary equilibrium. This may result in higher tariffs for users but will give a certain leve of
economic gain in tems of a reduction of public debt. Similarly for waterways the increase in
infrastructure charges is likely to impact upon codsts and tariffs despite increased competition on
some key routes.

As may be expected, the Harmonisation scenario has a particularly strong impact on road transport
due to increases in fuel prices, tougher pollution norms and more gringent conditions for urban
circulation. Moreover, improved technical norms will considerably reduce negative mpacts on the
environment (estimated at up to 75% with EURO |l to EURO IV norms).

Those modes less affected by petrol price rises (rail, combined transport, maritime and waterways)
will witness gtable prices. Yet in the overdl trend scenario, the stability of long distance road prices
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implies that there will be no dramatic change in equilibrium in favour of non-road transport modes
or intermodd aternatives,

?? Passengers

For passengers the Liberalisation policy scenario shows lower costs for the two sectors of ar and
long distance coach transport. Increased competition and improved engine efficiency will be
responsible for cost and tariff reductions in these sectors. For long distance car trips, prices are
expected to remain dable and as the vast mgjority of passenger trips are by road, the liberdisation
policy is not expected to have a negative influence on the overall level of passenger transport.

In contrast, for passenger rail, liberdisation is likely to result in higher codts due to restructuring.
Like freight transport, rail tariffs may rise under this scenario, but can be compensated globdly by
increased economic efficiency and a reduction in public debt. At a regiond and locd leve, short
distance road trips may witness higher costs due to congestion and increases in relaied expenses
such as parking. However loca and urban transport is not directly under the influence of EU policy
and is more related to local planning and traffic policies.

The introduction of Harmonisation policies (including interndisation of externdities) produces
increases in codts for dl the passenger modes except rail and short distance public transport. Long
and short distance car journeys will be particularly hit by fuel tax increases and road pricing.

The trend policy scenario thus shows that private car trangport will experience the highest cost rises,
but that costs for air transport will fal dightly. Bus and rail services are likdy to experience sable
or dight cost increases, dthough these will be datively lower than the cost rises for private road
transport.
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2020 Trend
N E S % of total = S % of total .
FREIGHT (i) Liberalisation o (i) Harmonisation - Sthcy_
enario
?? ? inproductivity (with +30% more if 44t is ?? Harmonisation of socia conditions
Road: generdised) and ? in quality of service -1% |22 ? fue taxesto internalise of externd +1 % 0%
Long distance 7? quick adaptation to logistics changes costs (affects local tréfic more than
72 decrease in prices due to strong international/interregiona traffic)
competition a national and international ?? technological improvements ?
leve diminution of externd effects
Short distance 7?2 2 cost of local transport due to weaker 7?2 7 fud taxesto internalise of external
competition (monopoly situation of trucks) +0.5% costs (5% of cost over 10 years) +1.5 % + 204
?? More difficult traffic flow in dense areas ?? More gtringent conditions for urban
?? ? in costs due to congestion circulation.
?? Increase in sdaries (up to 50% of tota
Costs)
?? development of light trucks and
increasing development of city logistics
?? ? comptition (particularly with road ?? harmonisation of tariffs and socia costs
Rail: transport) and development of commercial + 20 a European levd 0% +2%
Strategy
?? ? ininfrastructure charges (budget
equilibrium)
?? improvement of operating systems (long
trains, better use of wagons, network
pecidisaion)
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2020 Trend
N E S % of total = S % of total .
FREIGHT (i) Liberalisation o (i) Harmonisation - Sthcy_
enario
?? liberdistionand ? in pricefor some ?? development of specialised logistics for
Waterways: specific traffics where competition is +1% bulks or containers 0% +1 %
possible (main waterway basins)
?? ? ininfrastructure charges
?? ? productivity with use of bigger ?? Internaisation of cogts
Maritimeand contanerghlpsand information - 1% 72 improved qudlity in ports 0% - 1%
ports technologies
?? strong competition
?? dgnificant ? in freight prices
?? liberalisation of SSS
?? improvement in transhipment terminals ?? ? inroad termind transport in dense
Combined (maritime and inland) - low cost overall +1.5% aress 0% +1.5%
transport ?? adaptation to market requirementsin ?? harmonisation of rail tariffs at European
logigtics level
?? but Sgnificant ? in rall infrastructure
charges
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2020 Trend

PASSENGERS (i) Liberalisation % of total (i) Harmonisation % of total | _Policy
cost/year cost/year | Scenario
Road Cars ?7? Generdisttion of tolls
Long distance ?? Congtant price of new cars —increasein 0% |?? ? infud taxesa least in afirst period +2% +2%
diesd cars with more efficient engines (? (internaisation of externa costs).
unit consumption). ?? Technical improvement and more
?2? small reduction in car occupancy stringent pollution norms
Coach: -1% ?? congestion problems in some areas of +1% 0%
Cars: ?7? More voluntary policies to reduce car
Short distance ?? ? congestion, ? in parking prices +1% use in metropolitan or dense areas +15% +2.5%
?? ?insmall urban cars, ? in car occupancy ?7? ? tax on fue and tolls
Public transport: Public transport :
?? Budget congtraints ?? divergfication of services, metro, light
7 2 inprices +1 % rail, buses, small buses and cars for 0% +1%
public use
?? devdopment of land use policy
?? ?inchargesfor infrastructure (including ?? development of HST network (including
Rail: new infrastructure for HST). +1% tilting technologies) 0% +1%
?? harmonisation of price increases
?? ? in price dueto competition after full ?? More congestion and environmenta
Air liberdisation in 1998 -1% problems in dense areas +0.5% -05%
?? improvement of aircraft (noise and
pollution)
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9 CONCLUSIONS

The SCENARIOS project has taken a forward-looking approach to the condruction of European
reference scenarios for socio-economic and spatid variables, transport demand, and supply, and the
policy environment. The am has been to highlight the mogt important medium and long-term
trends, given the past and present development of key variables.

Results are given for the externa environment with definition of a reference scenario. For a 2020

horizon, it is expected that GDP in Europe will continue to increase steadily, but that the population
will dedine dightly from around 2010-2014. However, such genera trends must be taken with

caution, since there will be dgnificant differences between regions, in relation to their potentid
development factors and the external economic environment.

Considering transport demand, the main trends were highlighted for freight and passenger transport.
For passengers these include the increase in journey lengths and changing lifestyles, which tend to
reinforce dependency on the car. Population trends are aso crucid as Europe faces an ageing
population, but with a higher proportion of car drivers than in past cohorts, who are expected to
maintain their car use into old age. For long distance trips, globdisation trends and the development
of international tourism are key determinants.

For freight transport, the man externa trends were shown to be globaisation, networking,
information and communications technologies and the greening of business. Most of the externd
trends point to an increase of freight transport especidly intercontinental and internationd trips.
Electronic commerce and the greening of business are developments that may in the long term
dightly reduce overal growth, athough they may increase the efficiency of production and trade.

Scenarios for transport supply are an essentid part of any future analyss. it cannot be assumed that
prices and competition between modes will remain unchanged. The key to the devdopment and
goplication of operationd innovations and new technologies lies in their dissemination, a a
technologica, operationd and socio-economic level. Taking this approach it was concluded that a a
2020 horizon, tdemdtics and intdligent transport systems (ITS) will have the greatest impact of al
the new technologies conddered. Operational improvements accompanied by politicd measures,
will support the further development of intermodality. Teleservices may have various impacts on
transport, for example while telework and videoconferencing may reduce business trave, they can
dso foder traffic generation by making more time available.  Alternative technologies such as
autonomous urban systems may be used from 2010 onwards, but the further development of very
costly magnetic levitation technologies seems unlikely.

Condgderation of the policy environment reveds both the increesing levels of decison making
(European, nationd, regiond and locd leved) and the increasng interdependence between the
different indtitutions, given European cooperation and legidation. In the present context, it seems
that those measures mogt likey to be implemented will involve demand regulation and pricing,
rather than infrastructure improvements, in order to atain the man gods of Common Transport
policy: economic growth, economic and socia cohesion, and sustainable devel opment.

These dements of a reference scenario must be accompanied by a policy reference so that
assumptions regarding trends in costs, prices and transport infrastructure networks can be integrated.
Transport policies are often incorporated into scenarios in a highly incomplete manner, despite the
fact that they have a very strong impact on the conditions, costs and prices of transport supply, ether
directly (new investment in a type of service) or indirectly (through the rate of taxation or
tarification rules). It would be over-amplistic to disregard changes in the rdative prices between
maodes or in the supply conditions.
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In rdation with the Pilot Strategic Environmenta Assessment of the TEN-T, the SCENARIOS
project produced a policy reference on the bass of a liberdisation and harmonisation policy at
European level (base year 1994). For road, this policy trend scenario showed a decrease or no
change in costs under the liberdisation policy, followed by an increese in costs with the
implementation of harmonisation measures. For rail, costs will increase more significantly under the
trend liberdisation policy scenario, but will remain stable under a harmonisation policy.

The prospective approach taken in SCENARIOS did not, however, produce quantitative projections
of traffic volumes - this was the task of 4" Framework Programme modelling projects, such as
STREAMS. Yet since the research was not directly linked to a specific modd, it was able to
consder a wider range of factors, not just those inputs necessary for a modelling exercise. Present
models can only reproduce a limited number of elements of the transport system, and so it is not
dways possible to integrate important organisational innovations, for example to take into account
the increased efficiency of new operating systems like shuttle and block trains.

In SCENARIOS a number of recommendations were made for improvement of drategic model
design. The integration of new elements was highlighted, for a better description of the transport
system and its environment, including an improved representation of new technology, the design of
transcontinental modds and improved design of traffic converson models. The representation of
scae, was dso identified as in need of improvement, concerning the level of aggregation a which
dements of the transport system are described. Finaly concerning the actua modelling process,
recommendations were made with respect to the practice of model design, with a view to a quick
diffuson of modelling research experiences.

Given the importance, but aso the limitations of transport models, and the wide range of
uncertainty, the scenario approach is increasingly used by forecasters, both as an input to a
modelling exercise, and as an independent tool for prospective andyss. In the POSSUM project, a
more normative, policy-orientated approach was teken, to construct a future state of the transport
system, according to a number of predefined criteria concerning quality of life and the environment.
This method places the emphasis on the policy direction needed to achieve this date, in contragt to
the forward-looking methodology of SCENARIOS. Yet these two processes are not incompatible,
on the contrary, a retrospective or back-casting method, can enrich the prospective analysis, by
providing greater indght into decison-making procedures and by explaining the impacts of specific
measures.  The SCENARIOS project, must therefore be taken in the context of POSSUM scenarios,
and STREAMS modd results, which together provides greater insight into possible choices of

transport policy.
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12 ANNEX: REVIEW OF STRATEGIC TRANSPORT MODEL S

12.1 Introduction

This section presents the results of the SCENARIOS study into some edements of 4" Framework
Research Programme modelling®®. It aimed to review the reported experiences in terms of their
suitability for grategic policy making, and subsequently to provide recommendations for further
work.

However, it must be noted that this study does not present a comprehensive review of al modellin%
work in the Strategic Area research programme, since the report was written midway through the 4
Framework Research Programme. As a consequence, most of the public deliverables giving results
of modeling work in other Strategic area projects were smply not available yet. Thus, the andysis
given must not be understood as a comprehensive review of work completed in other projects.

It should adso be noted that s€ince this study was completed, some of its conclusons and
recommendations have been implemented in subsequent modelling projects (e.g. SCENES).

The study aims to develop its own narrative, based on a previous SCENARIOS working document?®,
which sets out some fundamental issues with regard to drategic moddling based upon mode
requirements and generic modelling issues. The main objectives were therefore to make an andysis
of modeling dructure available in other projects in the Strategic ares; and secondly to provide
recommendations for modelling.

The approach taken was (mode) “demand-led”. The starting point was the requirements for
srategic models and issues which need to be addressed when choosing a suitable modd. The
treatment of these models was not be mathematicd, but rather of a conceptua nature, aiming to
relate the needs of policy makers with fundamenta principles for model design. Various examples
were given as to how projects in the Strategic Programme met the requirements of strategic policy
meking and how they tackle these issues. Identified gaps led to recommendations for further
research.

This Annex presents a brief summary of the report, outlining the main findings with respect to
requirements for strategic modeling. It then shows the further methodologica andysis of moddling
approaches, and finally proposes recommendations for future strategic modelling projects.

12.2 Requirementsfor strategic modelling

Strategic moddling should be directed at supporting strategic policy making, which is defined as
policy-making of interest to European-scae policy makers, with a tendency towards long term and
multisectoral  issues. This leads with the policymakers orientation but pays dtention to the
advantages of recognising temporal and multisectoral perspecives. Along with this definition, a
number of both generd and detailed requirements were given:

?? Strategic models must be able to represent, in sufficient detall, the operation of the specific
srategic transport instruments that might be of interest to the policy-maker.

28

see SCENARIOS (1998) Recommendations for Future Developments in Srategic Transport
Modelling, Ddliverable C4

* SCENARIOS (1998) Sate of the Art: Descriptions in passenger and freight modelling in relation to
external developments Working Paper D10
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?? They must (collectively) be able to provide required input for assessment methods, concerning
e.g. environment and equity impacts of palicies.

?? Strategic models should be complete (representing different structural dimensions of society, eg.
ocio-economic a8 well as culturd and technological) and connected (representing  the
interdependencies between these structures).

?? In view of the likdihood of EU enlargement, the should be able to represent potentid new
member states of the EU aong with current members.

?? In the long term, it is likely that strategic network models of the whole world will be created, to
represent the internal movements of different continents, as well as the flows of passengers and
freight travelling between them.

12.3 Analysis of key strategic modelling methods

The SCENARIOS Working Document D10 listed and discussed a number of key modeling
methods, given as pairs of “rival” design concepts:

?? Subjective versus objective

?? Rationdigt versus empiricist

?? Steady-state versus dynamic

?? Evolutionary versus revolutionary

?? Subditutability versus exchangeshility

?? Descriptive versus prescriptive

?? Aggregate versus disaggregate

?? Macrosimulation versus microsmulation

?? Stochastic versus deterministic

Overdl, we find that modes developed in the Strategic area are ressonably well equipped to ded
with drategic policy issues. The detailed treatment of individua design concepts aso reveds,

however, that there exist gaps in present moddling theory and practice which, when diminated,
could bring closer the output of drategic modeling studies to the information needs of drategic

policy making.

The key results of the discusson concern a list of recommendations for strategic modelling in the
future, which is reproduced in brief bd ow.

12.4 Key recommendations
The recommendations of the study are set out aong three subjects, by which research on strategic
modelling can be improved. These are;

The introduction of new elements in modes of the transport system: these concern additions
concerning elements and aspects of the transportation system and its environment that are not
described sufficiently well in strategic models. The topics treated include

?? animproved integration of representations of new technology;
?? design of transcontinertal models;

?7? improved design of traffic conversion models;
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?? more detailed modelling of dynamicsin the system;

?7? aprpoaches for microsimulation;

?? explicit modéling of logigtics processes.

An improved representation of scale: different problems can occur with choosing the leve of
aggregation a which to describe elements in the transport system due to datistical data inadequacy,

conflicts in representation at  different levels of detail and the complexity of models. The
recommendations focus on:

?? explicit treatment of intrazonad equity;

?? the representation of locd traffic in interzona models;

?? agpproaches for time of day disaggregation;

?7? choices with respect to stochastic moddlling;

?7? improvementsin demand segmentation;

?? effects of disaggregate methods on transport database design.

Improvements in modelling practice: with a view to a quick diffuson of modeling research

experiences, a number of recommendations are made with respect to the actud practice of mode
design. Thekey issuesin thisfield concern:

?? udng link countsto estimate O/D matrices,
?? the explicit treetment of subjectivity;

?? subdtitutability and exchangeability of models;
?? trandferability of behavioura parameters,

?7? standardisation of modelling assumptions;

?7? issues of mathematical form of models,

?? better exploitation of previous research.
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