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FOREWORD

The Seminar Managing the Fundamental Drivers of Transport Demand was organised by the
Belgian Presidency of the ECMT in order to prepare the ground for a debate between Ministers on
sustainable transport polices at the 2003 Council of Ministers. This meeting marked the
50" anniversary of the Conference and was a time for taking stock of achievements and looking
forward to the key challenges for transport policy in the coming years. The contribution of the sector
to more sustainable development is clearly a mgjor part of that challenge. The conclusions of the
seminar completed the dossier for Ministers on integrated transport and environment policy,
complementing conclusions on the reform of transport charges and taxes and recommendations on
integrated assessment and effective decision making support, which lies at the heart of more integrated
policy making.

The seminar worked to an agenda set by the Federal Minister for Mobility of Belgium, asking
sharp guestions about the need for practical policy advice. Ten technical presentations were given by
transport specialists, covering freight and passenger transport, spatial planning, logistics, pricing,
appraisal and implementation issues, including in transition economies. Following extensive
discussions, tentative policy conclusions were presented, discussed and then amended. The version
presented to Ministers concludes this report.

The following points were highlighted for Ministers.

e Demand management is necessary for making economies more effective, reducing
environmental damage, and improving the quality of life. There are practical and proven
methods of achieving it, using pricing, planning, market and political levers. It is
important that these levers should all be used in combination, and should be consistent
with each other for full effect.

o The expert community is convinced of the value of demand management measures. A
small number of cases of good practice were identified in integrated transport and land
use planning and charging for the use of infrastructure. The time has come for
implementation of demand management policies on amuch wider scale.

e Failure to grasp the opportunities for managing demand will undermine the value for
money and effectiveness of infrastructure improvement and lead to increasing congestion
and environmental damage.

The ECMT is grateful to all the speakers for their contributions to the seminar. Their papers are
reproduced here and their presentations can be consulted a the web dite
http://www.oecd.org/CEM/topics/env/BrusselsO2.htm. In a few cases, maps and particularly
complicated graphics are available only on the web site. The Secretariat is particularly grateful to the
seminar rapporteur, Phil Goodwin, for developing conclusions that draw out the main themes from the
discussions as well as from the papers presented.
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I ntroduction

THE POLITICAL AGENDA

Belgium’s Federal Minister for Mobility, Deputy Prime Minister
and President in office of the ECM T, I sabelle Durant
Belgium

We have to face the facts and accept that action needs to be taken upstream if we want to reduce
the adverse impacts of transport. The forecasts remain worrying.

The latest White Paper from the European Commission® informed us that by the
year 2010 aggregate demand for transport will grow by 30%; between 1990 and 2010,
road transport in a “business as usua” scenario will have increased by 50%, and the
forecasts indicate that this growth will apply to both the overall volume of transport and
itsintensity in terms of number of kilometres travelled and tonnes transported.

A victim of its own success, transport demand has outpaced growth in GDP in most EU
Member States since the late 1980s, particularly in the freight sector. This trend will
accelerate on the accession of new Member States to the European Union.

At the same time, the “collateral damage” from this trend is increasing: CO, emissions
from the transport sector, which aready account for almost 30% of all emissions within
the European Union, are set to grow by afurther 40% by the end of 2010.

In terms of congestion, according to the White Paper, “10% of the road network is
affected daily by traffic jams’ and “traffic forecasts show that if nothing is done, road
congestion will increase significantly by 2010 [...] costs attributable to congestion will
also increase by 142% to reach EUR 80 hillion a year, which is approximately 1% of
Community GDP".

There are countless other examples one could cite, but is this spiralling growth in the number of
trips and the cost of transport movements really unavoidable?

Could we not attempt to restrain transport demand upstream, rather than seeking, not always
successfully, to limit the resultant damage. If so, how and under what conditions?

1

European Transport Policy for 2010: Time to Decide, COM (2001) 370.

© ECMT, 2003 9



1. A palitically controversal issue

Being completely overwhelmed by the scale of the task with which we are faced, transport
authorities attempt to treat the symptoms without paying enough attention to the underlying cause of
our misfortune.

However, as long as the efficiency gains we have achieved through modal transfers,
technological progress or other solutions continue to be neutralised by increases in the volume of
transport flows, we will never be able to do more than marginally alleviate the adverse impacts of
transport.

e Despite the introduction of fuel-efficient engines, air pollution continues to rise because
energy savings are cancelled out by growth in the size of the vehicle fleet and number of
kilometres travelled.

e Inearly December EU Ministers for Transport decided to reorganise the sky over Europe
to avoid air congestion,; traffic is nonethel ess expected to grow exponentially. Despite the
difficulties that the air transport sector is currently experiencing, the entry into the sector
of budget airlines has boosted demand far beyond the forecast levels.

e While governments and public opinion alike have expressed indignation at the pollution
of the Spanish coastline in Gdicia and European Ministers have stepped up the
introduction of double-hulled tankers, our dependence on petroleum products continues
to grow.

This issue is one that has been thoroughly examined from a theoretical standpoint. The time has
now come to take action, which is easier said than done.

To say that we want to improve the “management of transport demand” is, in political terms, a
highly fraught proposition. Some commentators have taken it as a curb on the freedom of citizens and
enterprise, and as an unacceptable step backwards or even as social discrimination against the working
class.

Mobility, which is a term which has been included the name of this Ministry and which we want
to promote in al its guises, is ultimately a positive value that is synonymous with freedom and the
advancement of all. Anything which might be construed as a constraint on mobility would therefore be
equivalent to acurb on freedom.

However, there can be no freedom without duties and no guarantee that the freedom that some
enjoy will not encroach upon that of others. We are clearly reaching the stage where we need to plot a
better course for transport demand in order to reduce its adverse impacts. We need to introduce
rational mobility.

The aim is therefore not to impose limitations on the mobility of persons and goods, but to
maintain the conditions necessary for the harmonious and sustainable functioning of our societies.

Yet thereisaclear lack of political commitment to this issue, which in our view fully justifies the

organisation of this seminar and the inclusion of this item in the agenda for the ECMT Ministeria
Session next April:
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o For example, the White Paper issued by the Commission, despite a forward-looking
analysis and constructive proposals, merely paid lip service to the issue of demand
management.

e The possible severing of the link between growth in the transport sector and growth in
the economy is almost routinely rejected by certain delegations to the EU Council, as we
witnessed at the last Council meeting on “transport”.

Another factor, which partly explains such reluctance to address this issue, is that transport
authorities alone do not have all the powers required to modify the upstream determinants of transport
demand.

Even though such a prospect may dampen the ardour of many, we need to co-ordinate the actions
of the authorities responsible for transport, the economy, territorial development and the environment,
and we need to do this at all levels of government.

It should be noted that the 2™ report on the economic and socia cohesion of the EU emphasised
the need for such interlinking of policies, notably through the concept of territorial cohesion.

2. Podlicy expectationswith regard to the seminar and the Ministerial Session
We are therefore faced with a central issue, whose resolution requires squaring the circle:

e The legitimate aspiration of citizens and economic forces to mobility subject to as few
constraints as possible.

e Diverging priorities at the competent level s and sectors of government.

e The structural requirement for control over the impacts of mobility on the economy, the
environment and health.

After taking due account of the political and conceptual reservations held by certain among you, |
therefore hope that today you will be able to put forward realistic recommendations and, ideally, an
action plan to bring to the attention of the authorities with the requisite power to act upon the
determinants of transport demand.

We do not want simply to rehearse the theoretical wish-list we al know so well, nor isit relevant
to propose attractive, but ultimately ineffective, “simple fixes’. It would indeed be better to define
three practical actions that take account of the realities of the political and institutional context in
which we operate, rather than draw up an academic “shopping list” which would secure a consensus
but which would inevitably be ranked “vertically”.

The chalenge is a mighty one in that, above and beyond the consensual debate on “sustainable’
transport, the aim is to reconcile in practica terms the right to mobility, economic efficiency, the
personal safety of al and protection of the environment. Thisis where our basic political expectations
lie.

In order to steer policy action in this direction, we must therefore determine how to avoid

creating unnecessary transport demands that are of benefit neither to the economy nor to ordinary
citizens and the environment.

© ECMT, 2003 11



We have all heard stories about consignments of shrimps, potatoes or yoghurt wending their way
around Europe, not aways, as I'm sure you will agree, by the fastest or shortest route, before they
finish up in our plates.

It is with this in mind that this seminar is resolutely directed towards finding “policy solutions”
and to their “implementation”.

To facilitate the task of identifying the operational recommendations which will provide the basis
for discussions among the 48 Ministers of Transport that will meet in Brussals on 22-24 April, the
Ministry ended by asking Seminar participants to focus attention on the following ten specific

guestions:

1

10.

Are we locked into an irreversible process of continual growth or can we hope to
“influence the determinants of transport demand” ?

What are the main determinants of transport demand that can most effectively be
influenced by our actions?

Accordingly, and this is the central issue in this seminar, what are the most appropriate
policy instruments to use in order to influence these determinants positively?

Would separate instruments be required for passenger and freight transport?

As we await a series of proposals from the Commission on the pricing of transport
infrastructure and automatic tolls, how can infrastructure pricing and taxation help to
rationalise transport demand and under what conditions?

What lessons in this respect can we learn from initial experiences with mileage-based
road charges.

How can we secure acceptance for and facilitate the introduction of measures proposed
by different competent authorities, at what level are their actions most effective, and how
can the work of the authorities concerned be co-ordinated?

Regarding the actors in the field, what specific actions could be taken to encourage less
“mileage-intensive” forms of behaviour in terms of movements and lifestyles? What
action should be taken in terms of communication, education and public information?

What possible distinctive characteristics of the economies in transition should be taken
into account in the context of enlargement of the European Union and, more generally, in
all European countries as awhole?

What instruments need to be developed to monitor our progress towards better
management of transport demand?
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Part I.

DRIVERS OF TRANSPORT DEMAND
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FREIGHT TRAFFIC

Roger Vickerman
Jean Monnet, Professor of European Economics
Centrefor European, Regional and Transport Economics
University of Kent, Canterbury
United Kingdom

1. Introduction

Freight travel demand has not been the subject of the degree of research interest accorded to
passenger travel demand. Essentially it had been regarded as the classic case of derived demand and
hence good economic forecasting of output would lead to an adequate basis for traditiona “predict and
provide” transport policy. That has changed over the past 10-15 years, especially in Europe, where we
have witnessed a much faster growth in freight traffic, and particularly in road freight traffic, than in
output. This has occurred at the same time as sustainability concerns over the transport intensity of the
economy were beginning to seek a “decoupling” of traffic growth from economic growth; how to
reduce traffic growth without inhibiting economic growth. Once we start to investigate this issue we
have to recognise that freight transport demand is much more complex than the simple derived
demand model, and freight transport modelling has been struggling to catch up. The essence of any
such model is that it has to recognise transport as one element, not just in the overall logistics of
production, but in the overall production process. It is intimately related with decisions on where to
locate production, but also with decisions on how to produce.

In this paper we identify the main elements of this approach. First, we need to address the
problem of what to measure as changing economic and spatia structure make reference to traditional
tonnes lifted and tonne-km transported more difficult to interpret. Secondly, we review the
background to freight transport modelling in more detail before looking at the question of decoupling
in aggregate models. Subsequently we examine the key questions of sectoral and spatial desegregation
and the way in which the competitive structure of transport-using industries affects transport demand
and the valuation of transport improvements.

2. TheMzetric of Freight Transport Demand

What do we need to measure as freight transport demand? There are four basic dimensions, each
of which hasausein different situations: tonnes, tonne-km, value of the goods carried and the value of
the transport services provided. In terms of the conventional measure of benefit to the economy we are
primarily interested in the value of the transport services provided, this is what the consumers are
purchasing and it is changes in the cost of this service which will induce consumers to change their
demand. The problem is that conventional national accounting measures of transport services provide
poor estimates of this because of the under-recording of transport on own-account and the distortions
due to competitive pressures in different markets.
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The value of the services provided only make sense in the context of the value of the goods
moved. We aso face the problem here that the value of the goods moved is measured in terms of the
prices at which those goods are sold. This again depends on the competitive structures of the markets
for those goods and there is unlikely to be a stable relationship to traffic generation.

In terms of the prediction of the volume of freight traffic we are more interested in the tonne-km
generated since this reflects both the weight of goods and the length of haul. From the point of view of
the impact of freight on total traffic volumes, and the impact on congestion, road damage etc, it is of
less concern how valuable a cargo than understanding the potential damage it may cause. Tonne-km is
an awkward measure, however, since it can be pulled in different directions by similar changes in
underlying demand. For example, the trend towards more footloose industries producing less bulky
goods in an integrated global market simultaneoudly decreases the volume of freight to be carried
whilst increasing the distance it is carried. Idealy we need to know the separate impact on both
dimensions, thus it is useful to be able to predict both tonnes and tonne-km as measures of freight
demand.

In intra-EU trade, road carries some 44.5% of total tonnes but 61.5% of trade by value. An
average road cargo is valued at €1 674/tonne compared with €924/tonne for rail freight and €87/tonne
for inland waterway traffic. In total intra-EU traffic road carries 80% of total tonnage but 44% of
tonne-km since an average haul by road is 110 km against 245 km by rail and 280 km by inland
waterway. Only a 4% of road traffic tonnage is international traffic, compared with 20% of rail traffic
and 50% of inland waterway traffic, but in terms of tonne-km it is 20% of road traffic, 45% of rail
traffic and 75% of inland waterway traffic. At the other extreme, 59% of road tonnage (12% of road
t-km) is carried less than 50 km and only 3% of tonnage (but 20% of t-km) is carried 500 km or more.

3. TheBackground to Freight Transport Forecasting

Traditionally freight transport forecasting has been the poor relation of the traffic forecasting
business. Two reasons can be advanced for this:

e For along time aggregate freight transport in terms of tonne-km bore an extremely stable
relationship with GDP such that forecasting the growth of the latter would give a fairly
robust estimate of the former with an elasticity typically just under unity.

e Secondly, the main requirement of traffic forecasting was to deal with problems of urban
peak road traffic in which freight played arelatively minor part.

Both of these factors have changed over the past 10-15 years. From the late 1980s in Europe
freight traffic in terms of tonne-km began to grow rather faster than GDP (Figure 1). This may be
associated with a number of factors, relating both to the characteristics of the production process and
the market for transport services, which we shall explore in more detail below. Although total traffic
grew at this faster rate, the on-going modal shift from rail to road added to this and hence road tonne-
km grew at an even more alarming rate (for a more detailed discussion see Vickerman, 2002a).
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Figure 1. Transport and GDP Growth, EU-15
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This more rapid increase in freight traffic growth occurred at around the same time as the
completion of the basic national motorway networks in a number of countries and the onset of a period
of greater budgetary restraint, coupled with growing concerns over the sustainability of continued
infrastructure growth, which led to a substantial reduction in the rate of road building. This has shifted
the focus of congestion in a number of countries away from urban areas to the main inter-city routes
which now routinely, if unpredictably, suffer from delays. This affects freight transport and, because
freight is a larger proportion of traffic on such roads, this attracted greater attention as the growth of
truck traffic wasincreasingly seen to be a cause of the problem.

Most models start from a potential volume of freight to be forwarded, which is then distributed
between the various modes, according to the performances of the modes in terms of cost, time and
reliability. Route choice is usually preceded by a phase in which the number of tonnes is trandated
into the number of vehicles, generaly through a simple ratio. These kinds of models are used in
particular in multi-regional models; trade between regions is modelled through distribution models
linking the share of one region in the imports or exports of another one to the accessibility of the
regions.

More sophisticated models integrate several of these steps, for instance through a nested model,
which is a better way to take into account the fact that freight transport is just one part of the tota
logistics policy of a firm, including the management of inventories and the size and frequency of
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shipments. This requires desegregated models. But even if they are more satisfactory in terms of
explanatory power, they are more difficult to use for forecasting, because they need alot of input data
at the level of the firm, datawhich are often not available.

Regional models analyse generation and distribution together using regiona input-output
matrices. Here the demand of one region for a particular product is satisfied by “domestic” production
and “imports” from other regions. The transport flows implied by the satisfaction of these demands
can be modelled by logit models which use information on the prices of production in each region and
the costs of transport between the two regions. Again we face the problem, however, of the basis on
which to convert either value or physical flows into truck loads and hence traffic flows.

Modal split models use the value of time for freight as an input parameter. This parameter can be
estimated by procedures, which are quite similar to those used for the determination of passenger
value of time and based on desegregate survey data from shippers. Bath opportunity cost methods and
revealed or stated preference methods have been used. These reveal implicit values of time orders of
magnitude higher for freight carried by road than for that carried by rail, reflecting the typically higher
value of the goods carried. Average values of time may not be as important as the probability of delay
and the risk of loss or damage.

Increasingly, it has been recognised that the transport element in the movement of goods is only
one part of total logistics (see McCann, 1998, for a detailed discussion). Thus understanding the
transport drivers needs also to take into account the way firms organise their operations, the location
of both production and distribution facilities, the sourcing of inputs and the serving of markets. Firms
may thus decide to substitute cheaper transport for more expensive inputs such as land and labour.
Thus, for example, inventories are reduced in favour of regular (just-in-time) deliveries, labour
intensive processes are relocated to lower wage peripheral regions.

Although the pure transport cost element may be a relatively small part of the total logistics costs
it can gill be asignificant determinant for two main reasons:

e The unpredictability of the transport cost element for reasons outside the firm’s control,
due to unreliability, can lead to sub-optimal locations and larger inventories as a
precaution.

¢ Reorganising afirm’'s total logistics operation in response to a change in transport costs
may be costly and time-consuming. Considerable inertia may build up before a firm
finds it worthwhile to change its pattern of transport demand whilst a relatively small
change may have a disproportionate impact. Such discontinuities are difficult to model.

4. Decoupling in Aggregate Forecasting

Concerns over the rate of freight traffic growth, especially that of road freight traffic, have led to
arguments in favour of policies to ensure “decoupling”, i.e. changing the underlying nature of the
relationship between the economy and freight transport. It was argued above that, for a long period,
aggregate freight traffic, in terms of tonne-km, was relatively easy to model in relation to GDP. A
change in this relationship, a decoupling in the opposite direction, appeared to have occurred in most
European countries in the late 1980s; a change which is more pronounced than any such trend in the
US. It is tempting to associate this change with the greater integration of the EU economy following
the Single European Act of 1987 which heralded the completion of a single market. Certainly the
degree of regiona specidisation in the EU prior to this was much less than that in the US
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(Krugman, 1991) and this would imply more localised (national) markets and consequently the lower
level of transport intensity observed in the EU.

We have to be careful in this interpretation, however, since the transport supply conditions were
aso very different in the US, longer average distances between major urban centres, a complete Inter-
State highway network, lower fuel prices, a deregulated and more competitive freight transport
industry for both road and rail.

However, it would still be possible to argue that the decoupling between GDP and freight
transport growth observed was an adjustment and not the start of a new trend relationship. The
problem is that other approaches to forecasting the relationship between infrastructure/transport
growth and GDP growth also need to be considered to explore whether they offer any reliable basis for
forecasting.

Three basic approaches have been used:

e The growth accounting approach assumes a simple aggregate neoclassical production
function relationship between inputs (labour, capital etc) and output. Hence observed
growth in output can be ascribed to the growth in capital and labour inputs and the
residua (unexplained) growth in output, total factor productivity, to other factors. Since
total factor productivity is a major component of growth, especially during periods of
faster overall growth, it is quite easy to produce a strong association with other factors
which are also growing strongly at the same time. Hence, for example, Baum and Kurte
(2002) claim that, without the transport growth which occurred over the period 1965-90,
labour productivity in Germany would have been about 20% lower and overall GDP
about 25% lower. This assumes, however, that the resources used in transport could not
have been used in an (at least) equally effective way. It would be equally possible from
this approach to associate the growth in GDP with other factors which showed strong
growth during this period, such as health care or education. Although this is an
interesting way of decomposing growth into its broad component parts we have to be
very careful in interpreting the results in the absence of a clear underlying theoretical
model.

e The aggregate production function approach does achieve this requirement of using an
underlying theoretical model in which the production function is estimated directly using
either cross-section or time series data. Cross-section studies tend to be performed at the
regional level and thus allow some comparison of the trgjectories of different regions on
the basis of their infrastructure. Aggregate production function approaches do have
limitations, however: the need to specify the function form - most use Cobb-Douglas or
constant elagticity of substitution (CES) functions; the measurement problem — most
studies use a measure of the stock of infrastructure in value terms, when the real interest
isin the flow of services from the infrastructure and there are problems in assuming that
the prices a which infrastructure is provided give an accurate indication of its
opportunity cost. A large number of studies has been carried out with a variety of results
(see SACTRA, 1999; Lakshmanan and Anderson, 2002, and Button et al, 2002, for
reviews). Most produce positive elasticities of output with respect to various measures of
transport infrastructure or services, but these estimates range from high values of
around 0.5 to less than 0.1. The conclusion we can draw from these studies is that
transport has a generally positive impact on economic growth in the aggregate, but that
thisis neither overwhelmingly large, nor certain.
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e The productivity gain approach assumes that any improvement in transport can be
regarded like an increase in productivity since by saving time users of the transport
system, for both business and pleasure, can use that time more productively. This would
particularly be the case for freight where faster operations increase the productivity of
both vehicles and labour. Assuming that this saving of time can be given an equivalent
productivity value, this saving can be fed into a standard macroeconomic model of the
economy to explore the impact on overal GDP and other parameters of the macro
economy. Such an approach was used to estimate the impact of the transport TENs
programme on the EU economy (European Commission, 1997). The difficulties with this
approach are: first, the measurement of the equivalent productivity gain — it is tempting
to assume that time is valued at the opportunity cost of working time, but the behavioural
evidence from transport studies suggests that this would overvalue time savings even in
the course of work; and secondly, that the macro model can produce sensible impacts
unless it has a feedback to the underlying transport model allowing, for example, for
induced traffic.

The basic conclusion from this discussion is that aggregate forecasting models tend to be limited
by their assumption of a given set of relationships, both of transport to the factors from which its
demand is derived and of the aggregate economy to improvements in transport. In practice transport is
changing rapidly, both in the use being made of transport and of its impact on the overal economy
through the ways users respond to changes in transport provision. This requires us to look at a more
desegregated structure for understanding the transport demand problem, both by sector and by
location.

5. Sectoral and Spatial Desegregation

There has been a substantial change in both the sectoral and geographical distribution of
industries generating freight transport demand. This applies both to international trade and to domestic
freight movements (see Vickerman, 2002b for a more detailed discussion).

The main change has been the falling share of industry in national output with a corresponding
rise in the share of services and particularly financial services. For example in the UK industry’s
contribution to GDP fell from 37% to 27% over the period 1980-1995 and services increased from
61% to 71% with financia services increasing from 16% to more than 23%. In Germany the fall in the
share of industry was from 43% (West Germany only) to 31% (including the new Léander) and the
increase in services from 55% to 68% (Sharp, 1999).

Within the industrial sector as a whole there were also substantial changes in composition. Fast
growing industries include plastics, electrica machinery, chemicals and scientific instruments whilst
the dowest growing industries include textiles, iron and steel, coa and petroleum, wood products. All
of this reinforces the view that the transport intensity of industry in terms of tonnes lifted has fallen
substantialy with the move to lighter, less bulky and higher value products, although the need for
larger markets and the smaller share of direct transport costs has often raised the average length of
haul, and hence tonne-km by more.

By maode there are some notable differences in traffic composition. Agricultural products, which
require specialised transport and reliability account for 32% of all tonne-km by road (but only 12% of
rail traffic). On the other hand coa and other mineral fuels and petroleum and petroleum products each
account for 10% of rail traffic, but 1% and 5% respectively of road traffic.
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The changing spatial distribution of industry is more difficult to assess. However, evidence on the
spatia concentration of industry in the EU (Amiti, 1998; Briilhart, 19983, b; Braunerhjelm et al, 2000)
shows that there has, especially during the 1980s and 1990s, been a gradua increase in the
geographical concentration of industries and sectoral specialisation of regions in the EU. The fastest
concentration has been generally in the fastest growing industries and thus this has a tendency to
reinforce the increasing transport needs of the economy.

6. Freight Transport, Logistics and the Competitive Structure of Transport-Using Sectors

Transport is only part of total logistics costs. According to data reported in DETR (1999) it
accounts for around 36% of logistics costs on average in the EU, although there are considerable
variations with the figure in Germany being around 30%, in the UK around 38% and in France over
50%. Throughout the period of relative increases in transport intensity there is evidence that the ratio
of stocksto turnover has fallen considerably from around 14% to 10%. Interestingly the rate of growth
of light goods vehicle traffic has been stronger than that of all freight traffic. Thisis dightly difficult
tointerpret as vans are used for service provision and personal transport as well as goods transport, but
it is congistent with severa changes in the pattern of logistics including the move to home delivery
through an increase in mail-order and internet shopping.

The key driver here is the substitutability of transport for other activities in the logistics chain,
and this applies not just to the transport logistics chain (how goods are moved from place of
production to place of distribution to customer) but to the total logistics chain (how and where goods
are produced, inputs sourced, markets sought etc.). Relative falls in the cost of transport due to long-
term falling real fuel costs and increasing efficiency of vehicles and increases in labour and
management productivity lead to transport being substituted for other factors of production. Faling
costs and increasing efficiency are particularly notable in road haulage where the larger increases in
freight moved in the EU15 (+ 41%, 1990-99) have been achieved with a much smaller increase in the
vehicle fleet (+ 28%). In the UK there was a reduction in the number of heavy goods vehicles
registered in this period despite the continuing growth in traffic.

This move to a more transport intensive economy may not be a new trend, but simply an
adjustment in the European economy which reflects improvements in the European network and the
increasing integration of European industry through greater regional specialisation. What it also brings
into gquestion, however, is the competitive structure of the sectors using transport. Traditionally the
analysis of the transport sector has assumed that the sectors using transport were in perfect
competition. The implication of this is that these sectors would value transport services according to
the impact these would have on their marginal costs of operation. If transport-using sectors are not
perfectly competitive, either because of monopoly power or the existence of subsidies, changes in the
marginal cost of transport may not affect decisions on price and output as directly.

Firms may use transport as a means of rent-seeking. In cases of poor transport, this may be
reflected ion the rise of local monopolies which are less efficient, but whose markets are protected by
high transport costs to potential competitors. Where transport is improved, the conventional wisdom
would suggest that this must be pro-competitive, but in fact it may have one of two effects. For small
changes in transport cost it may simply increase the return to existing firms because of the costs of
overcoming the remaining barriers. For larger changes smaller local firms may lose market share to
larger firms in other regions which can benefits from the exploitation of scale economies. The local
monopoly is thus replaced by a remote monopolist. The inertia effect due to the cost of responding to
marginal changes in transport costs thus reinforces the rent-seeking behaviour of the imperfectly
competitive firm using transport.
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If we try and summarise the net welfare effects we can see there may often be a trade off between
the welfare gains through more efficient pricing in transport and the impact on the sectors using
transport (Table 1).

7. FutureNeeds

One of the major problems in dealing with the core role of transport in the economy, itsrole in
the production process, is that much of our evidence is anecdotal. The comprehensive, detailed data on
which we could begin to base improved forecasting models does not exist in the same way that it does
for passenger traffic. Detailed data on the movement of consignments in the context of the production
decisions of the firms involved does not exist the way that detailed travel diaries have been collected
for individuals in the context of their working and leisure patterns. It is not sufficient just to collect
data on the movement of goods, we need to know how and where these goods were produced, using
inputs from where and the competitive structure of the markets in which the firms were operating.
Thisisatal order; so how can we hope to proceed?

The most important issue is to allow for the interactions between sectors in the economy,
understanding the potential flows between these is critical to effective traffic forecasting. Inter-
regiona models, such as the SASI model (Brocker et a, 2001), which have been used to forecast
overal traffic volumes are useful in this regard, but they suffer from their need to make rather
restrictive assumptions about market structures and equilibrium. Rather more flexible are computable
general equilibrium models such as the CGEurope model (Brdcker et al, 2001) which explicitly allow
for imperfect competition and consumer preferences for differentiated goods. One of the problems
which remains with this approach is that although it models the behavioural response within transport-
using sectors more effectively, there is less explicit recognition taken of the internal characteristics of
the transport sector itself (see Vickerman, 1999). As we have seen above, it is not just the changing
(derived) demand for freight transport which has driven changes in traffic flows, but also the changes
in the freight transport industry itself, not least the enormous increases in efficiency which have been
secured in recent years. Securing a way of modelling these interactions between freight users and
freight suppliers in a framework which also models the response of the users within their own
operations is amajor challenge for the future. Without this, any hope of understanding the decoupling
process will remain remote.

The key poalicy issue which has dominated debate over freight transport is the issue of decoupling
traffic growth from economic growth. The implications of the argument in this paper is that measures
of transport intensity will not be useful as an abjective in their own right. They imply a rather too
simplistic view of the nature of transport demand in which attempts to reach arbitrary reductions in
transport intensity may have unexpected, and undesirable, effects on a wide reaching range of other
economic factors. Understanding the complexity of these transport-economy relationship is critical to
an understanding of transport demand and its traffic implications.
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Table 1. Impacts of Competitive Structurein Transport Using Industries

on the Welfare Benefits of Transport I mprovements

Transport-Using Sector

Transport sector

Subsidised industry
(price < marginal cost)

Perfectly competitive

(price = marginal cost)

Imperfectly
competitive industry
(price > marginal cost)

Negative externalities
(price < marginal cost)

Price = marginal cost

Positive externalities

(price > marginal cost)

CelOne B<1
Wider transport
benefitslost if
externalities not priced
efficiently

Céel Four:B<1
Transport benefits lost
through inefficient
users

Cell Seven: B="?
Indeterminate:
transport benefits may
be outweighed by
inefficient users

Cdl Two:B<1
Transport benefits lost
if externdities not
priced efficiently

CdlFive B=1
Transport benefits
exact measure of total
benefits

Cedl Eight: B> 1
Transport benefits may
underestimate total
transport benefits

Cel Threee B=7?
Indeterminate: wider
benefits through
increased competition
may outweigh lost
transport benefits

Cdlsix:B>1

Wider benefits through
increased competition
will add to directly
measured user benefits

CelNine B>1
Wider benefits through
increased competition
will add to directly
measured user benefits
which may
underestimate total
transport benefits

Note: This table illustrates some of the main cases that might arise in the context of appraisal of transport
improvement or traffic reduction schemes. The caption B>1 indicates cases where total economic benefit
exceed transport benefit in relation to traditional cost benefit analysis. There are 2 cells where it is uncertain

whether traditional CBA will over or underestimate total economic benefits.

Source: Adapted from SACTRA (1999).
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PASSENGER TRAFFIC

Jean-Loup Madre
INRETS-DEST
France

1. Introduction

With environmental pressures providing new impetus for efforts to control traffic growth
(particularly growth in road and air traffic), the aim of this Seminar is to describe the scope of the tools
currently available to manage demand, whether these fall inside or outside the traditional
responsibilities of Transport Ministers. In order to do so, we will begin with some comments on the
influence of classic economic drivers and transport supply, and also structural demographic and
geographic factors. We will then outline the field of responsibility of Ministers of Transport from the
standpoint of the various administrative levels (from European to local level) and then in relation to
other ministerial departments. Unless otherwise stated, the following paper relates to the situation in
France. Among other subjects, we will discuss the feasibility of using public transport subsidies and
fuel taxes (i.e. changes in price) to send economic agents sufficiently long-range signals to influence
their long-term expectations.

2. Gauging theimpact of thefactorsdriving demand

The European Union SCENARIOS project [Berri et al., 1999] gives a general overview of these
factors, impossible to detail in afew pages. If we confine ourselves to price and income effects based
on aggregated time series, we find that the elasticities are often quite high. We will provide a few
examples to illustrate that they are generally less high once structural aspects are taken into account
(population ageing, urbanisation and urban sprawl).

2.1 Car traffic

Two trends can be observed in the spatia distribution of population.
e Urbanisation, i.e. steady gravitation towards the largest population centres.

e Population dispersion from the centre towards the outer suburbs, a trend which has been
gradually slowing down in France since the 1980s [Bessy-Piétri, 2000], with the
overspill encroaching into surrounding rural areas and gravitation to small, formerly
separate population centres.

Population trends by both size of population centre and concentric zone (city centre, suburbs
outer suburbs) reflect these movements. From 1977 to 1994 we recorded the distance in kilometres
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travelled per year by car for residents in each of these population centres (defined by size and zone). In
order to highlight the demographic phenomena (effect of life-style and shifts in the behaviour of
successive generations) we constructed an Age-Cohort-Period model for each zone. The period effects
show that the key economic factors are income and per-kilometre cost of fuel. The same approach was
developed for household car ownership in a comparative study of the United Kingdom and France
(Dargay et a., 2000).

Figure 2 for the Tle-de-France region shows the age effects computed from the model aslife-cycle
trajectories, rising to a peak as the head of household reaches “middle age” and declining slowly
thereafter. Of course, residents of the outer suburbs make more intensive use of the car than Parisians,
for whom no dynamic income effect is discernible. Within the framework of these geographic and
demographic factors, the income elasticity of kilometres driven is of the order of 0.5 (Table 2). It is
proportionately lower where households live in densely populated zones (city centre and/or large
population centres). This demonstrates that urban sprawl is not conducive to the decoupling of traffic
growth from economic growth [Madre et al., 2002]. Fuel price elasticities are low (of the order of
- 0.1) and do not differ significantly from one zone to another.

Figure 2. Kilometresper year per household over thelife-cycle, by zone
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Table2. Household expenditure easticity for distance driven by area of residence

Centre Suburbs Outer suburbs
Paris n.s. 0.30[<0.61] 0.40[0.17; 0.63]
Population centre of ) _ .
300 000 inhabitants or 0.36[.07 ; 0.65] 0.50[0.26 ; 0.75] 0.65[0.23; 1.08]
more in the provinces
Population centre of _ _
50 000 to 300 000 0.33[< 0.67] 0.57[0.26; 0.89 0.74[0.45; 1.02]
habitants
Predominantly rural zones 0.67 [0.51 : 0.82]

Note: n.s.: not significant.
Source: Estimates based on INSEE household economic surveys (1977-94).

Nota bene:

e These are period effects on average annual kilometres driven per by household as
estimated from an Age-Cohort-Period Model for each zone of residence. The model
incorporates generation and age indicators as well as final consumption expenditure by
households and weighted fuel prices (logarithmic weighting).

o Eladticity values are obtained by dividing the co-efficient for the period variable by
average kilometres per household. It therefore decreases over time and was calculated
above for the period 1993-1995.

e The confidence intervals are indicated in square brackets, only one bound is given where
the second does not have the expected sign.

Based on these estimates [Berri, 2001], car traffic projections were obtained for 2020 by
comparing:

e A range of urban sprawl scenarios (from no change in the population distribution
recorded by the 1999 census to resumption of the pace of sprawl noted in the 1980s).

e A smaller range of economic growth scenarios (from 1.9% to 2.6% per year).

In 2020, the difference in kilometres travelled for the whole of France for the highest and lowest
economic growth scenarios is 8%, while it is only 4% for the sprawl scenarios. However, in the large
population centres, the differences are of the same order of magnitude for both the sprawl scenarios
and economic growth scenarios. 5% for Paris and 7.5% for centres in the provinces with more than
300 000 inhabitants.
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2.2 Public transport in the Tle-de-France

The above were analysed following two different approaches based on data that elucidated
complimentary aspects: data comparing public transport networks in different towns [Boulahbal and
Madre, 2000] and data on competition with transport by car in the Tle-de France [Bresson et al., 2002].
The same model was again used to incorporate the economic factors (direct impact of public transport
fares and fuel price cross effects), supply and structural factors. the spread of the car and the built
environment and the declining percentage of young people in the population have a negative impact on
the use of public transport (note 2 of Table 3 gives details on the construction of the indicator used to
measure these phenomena). Bayesian procedures were applied to a panel of public transport network
users in 62 urban transport belts in order to determine the elagticities for each town and hence specific
results for Paris. Although Paris was by far the largest city analysed, it was in the provinces, not the
capita, that extreme behaviours were found. Using this approach, the impact of supply could be
broken down into a capacity effect (available seat-kilometres) which was the principa effect, a
frequency effect (six times lower), and a network density effect (ten times lower than the volume
effect).

In the second approach, times series for public transport and road traffic in the 1le-de-France were
treated as a set of simultaneous equations. The supply of public transport was measured by capacity in
available seat-kilometres and road transport supply was also factored in (extension of the motorway
network in the outskirts and construction of parking spacesin Paris).

A comparison of the two models over the same period (1981-1993) with the same set of
independent variables shows (Table 3):

e Fairly moderate el asticities with respect to supply volume (approximately 0.35) and fares
(of the order of —0.3).

o Low sendtivity to fuel prices (less than 0.1), bearing in mind that another factor in
competition from the car is car ownership, which isincluded under structural factors.

e Low sensitivity to structural factors seen in the panel approach, which looks to be much
higher, although the estimates are not very accurate, with the time series.

e As for income, which could not be incorporated in the comparative study, the direct
impact appears to be negative (public transport being what economists call an “intangible
good”), its impact becomes only just positive in major agglomerations (dightly negative
in small towns when car ownership is incorporated into the structural factors. It is the
relationship of income to car ownership -- which weakens over time -- that makes public
transport an “intangible good”.

Short-term model validation showed that the two approaches performed more or less equally well
for 1994 (with the time series proving sightly better). However, for 1995 when there was along strike
in France in November-December, the panel data approach performed better, asis often the case when
there are unforeseen shocks. Medium-term validation (to 2000) isin progress.

This said, the direct elagticities obtained using the LASER interactive land-use/transport model
for Southeast England [Jin et al., 2002], which are based on actual trends during the 1990s appear to
be appreciably lower than the generally accepted values [Goodwin 1992]. Several explanations have
been proposed for this: rigidity of behaviour during morning peaks, high income in the London region,
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the high proportion of captive public transport or car users, etc. However, the incorporation of
structural factors, asin the exercises described above, could also explain this outcome.

Table 3. Two approachesto calculating public transport elasticitiesin the Tle-de-France
(confidence interval bounds, 95%)

Period 1981-93

Timeseries Pane
Traffic, t-1 (1) 0.78t00.94 0.42100.43
Structural factors(2) 0.11t0 1.97 0.18t00.20
Public transport fares >-0.30 -0.31t0-0.32
Fuel prices - 0.05t0 0.07
Available seat-km 0.24t00.51 0.34t00.35
MAPRE adjustment 0.335 1.207
Forecasting error:
1994 0.186 0.380
1995 1.874 1.504

MAPRE: Mean Absolute Percent Relative Error (arithmetical mean of relative difference between actual results
and model), the same indicator that is used for measuring “ Forecasting errors’.
(1) With monthly time series data and yearly panel data, the substantial difference in the coefficient for each
approach is hardly surprising.
(2) Therelevant composite indicator combines:
—  Population distribution from the standpoint of four factors relevant to the analysis of demand for
public transport (sex, age, resident in centre/suburbs, number of cars per household).
—  Mobility (number of trips by public transport per person per week, from the National Transport
Survey 1993-1994).

Source: ERMES calculations [Bresson et al., 2002].

This “structural mobility” indicator is the sum of the populations of each category, weighted for
public transport mobility. While the weighting is constant over time, the population changes.

For this variable done, related factors are taken into account (e.g., urban sprawl because it
stimulates car ownership) are taken into account. Introducing them into the model separately would
raise co-linearity problems and reduce the number of degrees of freedom.

It is not easy to incorporate the wide range of important factors into a dynamic econometric
approach which uses estimates based on data covering along period (panel data or time series data).
This said, once structural factors are incorporated, demand elasticities with respect to economic and
supply factors do in fact appear to be lower, often half as low as those obtained by more classica
approaches. Actualy, it isnot surprising that the more factors are identified:

e The more difficult it is to distinguish the part played by each, owing to co-linearity
problems.

o Thesmaller the part each one appears to play.
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True, the elagticities obtained from our econometric models with respect to economic factors and
supply could be interpreted as partial elasticities, quite apart from structural effects [Papon 2002].
Nevertheless, the LASER model, which specifically covers transport and land-use, leads to similar
conclusions.

Space prevents an account of the more theoretical approaches like the MATISSE model [Morellet
and Marchal, 2001] and other key factors such as the increase in leisure time (French legidation on
shorter working hours, following a period of 10 years or so in which there was a break in this long-
term trend). [Viard et al. 2002, Chenu, 2002].

3.  Traditional area of responsibilities of transport ministries

3.1 Central government, between the European Union and Regional and Local Authorities

Thetraditional field of transport ministriesis changing rapidly with the revival of decentralisation
policy in France. We will touch on just a few examples, in the hope that they are not overtaken by
events too quickly.

With the exception of the Tle-de-France, which we will go back to later, central government was
responsible for rail transport subsidies (for passenger transport, mainly for the old “ stopping services’,
now caled Regional Express Transport (TER) services . The Loi sur la Solidarité et le
Renouve lement Urbain (Solidarity and Urban Regeneration Act, SRU) transferred more responsibility
to the Regions. In regions where pilot schemes were run traffic increased faster (+ 12.1%) than in
others (+ 6.3%) over the period 1996-1999. This was also the case for revenues, up 11.7 and 6.7%
respectively over the same period. This is a good sign, if we can balance the finances over the long
term and satisfy the increase in demand induced by improved supply.

For urban transport in the provinces, central government reserves its subsidies for infrastructure
and these are heavily geared to networks that are developing segregated services, although the
amounts remain quite small, (accounting for 8% of investment in 1999). Central government also
finances Urban Mobility Plans (PDU), which are compulsory for towns with a population of over
100 000 under the French Air Quality and Energy Use Act of 1996 (Loi sur I'Air et I'Utilisation
Rationnelle de |’ Energie, LAURE).

Only urban public transport services in the Tle-de-France were subsidised by central government
(fare reductions, compensatory payments). The restructuring of the public transport authority for the
Paris region (Syndicat des Transports d' lle-de-France, STIF) has given the Region arole that |0oks set
to grow.

Subsidised services, it should be remembered, include transport to school, which is virtually free.
Even supposedly commercial services, such as taxi services (albeit heavily regulated) are not
necessarily always paid for by the consumer (private individual or firm): for instance, patient transport
services paid for by Socia Security.

While it is true that subsidies influence demand because they routinely reduce prices, the public
authorities also tend to ensure better value for the money they invest through contractual quality
incentives.

With respect to infrastructure, we have already mentioned central government’s contribution to
the construction of segregated urban networks. Space prohibits a more detailed account of its role in
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sectors where it plays a more substantial part: the national road network; the French rail infrastructure
authority, RFF; air transport, etc. Often, several decision-making levels can be involved in one and the
same project: even a roundabout or local superstore may involve local, departmental and regional
authorities. Funding for infrastructure is a priority areafor the European Union, which is also activein
the regulatory field through Directives which outline the role of Member States.

As regards taxation, fuel isincreasingly atarget; indeed the higher rate of VAT on the purchase
price of new carsis steadily falling back to the normal rate of the beginning of the 1990s, and the road
tax disc was abolished in France in 2000. If the aim is to encourage “more responsible”’ use of the car
and encourage multi-modal behaviour (so that people stop to think which is the best mode for each trip
from home), it makes sense to increase the costs of actually using the car rather than fixed costs. This
could well be taken further by specifically discouraging car use in circumstances where it generates
the greatest nuisance. However, France's national parliament would have to pass a vote to enable local
authorities to introduce urban road pricing. At present, motorway tolls (almost exclusively on the
intercity network) are the only way of varying automobile costs according to the network used. A last
point is that in some countries variable fuel taxes are levied and/or passed on to local authorities.

3.2 Poalicies of other Ministrieswith an impact on transport demand

Thisisthe case for amost all Ministries, although the policy objectives often differ. In France, as
in other countries (Japan, for instance), transport is the responsibility of alarge ministry the Ministry
for Infrastructure, which is also generally responsible for tourism and maritime affairs as well as
housing. The effects of land-use planning on transport demand, for which there are outlined estimates
in Section 2, shows the benefits of close proximity at ministerial level. Synergies have developed
around the SRU Act, for example, with aview to “rebuilding the city” and structuring urban sprawl. In
fact it is the wide dispersal of the population that encourages greater car use. Re-directing this
dispersal to districts more easily served by public transport [Wiel, 1999] would probably mitigate the
impact. We should point out that this aspect was not covered in Section 2.1, which dealt with the
urban fringe generally.

The Ministry for Economic Affairs, Finance and Industry, historically another “large ministry”
which wields substantial power through taxation: taxes on transfers disruptive to urban planning
policy, but mainly taxes on fudl. In France, the domestic duty on petroleum products (Taxe Intérieure
sur les Produits Pétroliers, TIPP) is the fourth highest source of revenue for central government after
VAT (which is dso levied on fuel), income tax and company tax. Transport policy objective policies
are therefore not the priority in administering this resource as we will see in Section 3.3. The Ministry
is also responsible for economic policy, i.e. supporting growth with the attendant income effects
mentioned in Section 2. Nevertheless, given the impact on employment in particular in order to
decouple economic growth from traffic growth it is demand management measures that we will have
to rely on rather than on weak growth.

The Ministry for the Interior oversees the Regional and Local Authorities which, as we have
seen, are now playing a greater role. It also shares responsibility with the Ministry of Justice for
regulatory enforcement on the roads. Other Ministries concerned include the Education Ministry,
responsible for schoal transport, the Defence Ministry, responsible for military transport, the Ministry
for French Overseas Territories, responsible for ensuring “territorial continuity”. Lastly, the Ministry
for Ecology and Sustainable Development which is responsible for regional development as well as
international agreements, including the Kyoto agreement on global warming. It is concerned primarily
with the issue of controlling energy consumption and nuisance, a more difficult problem in the
transport sector than in other sectors.
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3.3 Towards along-term pricing policy

What happened with urban transport shows that when government (central government in the Tle-
de-France, local government in the provinces) is confronted with funding problems, public transport
fares can be raised at a rate faster than the rate of inflation per year for over two decades (Figure 3).
The share of taxes in fuel prices gives central government the means (under European Directives to
harmonise taxation) to do the same. A first step in this direction by the UK Government — the “fuel
price escalator” -- is to be welcomed. In the course of the 1990s, taxes on fuels had been increased by
6 points over the rate of inflation every year. Unfortunately, soaring prices made the rise unacceptable
in 2000: demonstrations all over Europe made it clear that fuel taxes were no longer “painless’ for
many “ captive car-users’.

Figure 3. Trendsin transport pricesin thelle-de-France
(Relative priceindices, base 100 in 1978)
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Note: The fuel price series is for the whole of France. However, since the liberalisation of fuel prices in 1985,
trends in the Ile-de-France do not seem to be very different from prices for the rest of France.

Source: INSEE, INRETS figures.

Learning from this experience, the French government put in place the “floating TIPP". This
adjustment mechanism for domestic tax on petroleum products was introduced on 1 October 2000 in
order to cushion consumers from the sharp increase in prices on the main refined petroleum products
(premium grade petrol, DERV and fuel oil) through tax relief. [Vacher 2002]. The principle was to
balance out increased receipts from the TIPP, which is a specific duty (set at fixed amount per unit of
measure regardless of the value) and receipts from VAT, which is a percentage of the price paid.
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Therefore when pricesrise, VAT receipts automatically go up and it is that increase, which is was used
to offset an equivalent reduction in the rate of the TIPP. Conversely, the rate goes up if the price of oil
suddenly falls. The reference price selected for the mechanism was the price of Brent crude and its
introduction was accompanied by a one-off “bonus’ tax cut. These instruments, which had worked the
opposite way at the beginning of 2002, were intended to be temporary and were to be suspended once
oil prices had reliably fallen. The mechanisms were suspended in 21 July 2002, as the sums collected
now exceed the amounts voted by Parliament which constitute atax ceiling.

Similarly, the plan introduced in 1999 to close the gap between petrol and diesel taxes has now
been scrapped. The justification for the price advantage traditionally accorded to diesel in France (but
not in the UK) is open to question in view of the toxicity of diesel emissions and specific
consumption. Here again we have to point out the difficulty of maintaining a fiscal policy on fuel for a
period of severa years that trandates into price trends that will have a clear influence on the
expectations of the economic actors. It has aready been demonstrated [Schipper et al., 1997] that the
effect of higher fuel pricesis not generally areduction in kilometres driven or in fleet size, so much as
an incentive for consumers to buy vehicles with lower petrol consumption. Thisisan areain which the
European Union could perhaps help governments to stay on course.

4. Conclusion

It is clear from the foregoing that the instruments available to Transport Ministers alone are
limited. They are much more effective when synergies can be devel oped:

o Between ministerial sectors (especialy synergies among the most closely related sectors
where transport is part of alarge Infrastructure Ministry, but also with Finance Ministries
so that consistent price signals can be sent to economic agents by means of long-term
fiscal policy).

e With the European Union and the different levels of local government.
This will be borne out by the following reports, which address the long term and more systemic
asgpects as well as the short-term drivers of demand and direct (prices, communication, operation,

infrastructure, not forgetting standards and research) as well as indirect measures (from scrapping
incentive payments to land management and international treaties).
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THE DRIVING FORCES BEHIND TRANSPORT GROWTH
AND THEIR IMPLICATIONSFOR POLICY

ArieBlejenberg
Directoratefor Strategy and Co-ordination
Ministry of Transport, Public Works and Water Management
The Netherlands

1. Thesuccessstory of transport: faster and cheaper

If we want to manage the fundamental drivers of transport demand, we first need to identify what
the fundamental drivers are. Next, we can discuss how these driving forces can be managed and
whether the benefits of these policy options are larger than the disadvantages.

To gain insight into the fundamental drivers of transport demand, long term developments need
to be analysed. This paper takes a look into the history of transport over the last two centuries and
investigates the future for the coming haf a century. This focus on the long term reveals the
fundamental drivers, while neglecting all sorts of temporary and minor influences.

This paper illustrates what we all know: The history of transport can be described as a continuous
reduction in the friction of distance. Travelling or transporting goods, has become faster, cheaper,
more comfortable and reliable. This allowed for the impressive mobility growth we have experienced.
In addition, it is likely that new improvements in the price-quality ratio of transport will shape the
future.

2. Passenger transport

2.1 Trends

The average distance travelled per person per day increased from a few kilometres to
40 kilometres in the period from 1800 to 2000. The dominant mode of transport shifted from walking
and horse power to the train and then to the car. Technological developments, such as the internal
combustion engine, in combination with growing income, allowed people to buy faster modes of
transport over time. Figure 4 shows this history of transport: two centuries of exponential growth in
distance travelled.

Next, we know that the daily amount of time spent on travelling only dightly changed over time.
We use as much time for travelling as medieval people and there is aso no substantial difference
between the average travel time between individuals in industrialised countries and developing
countries. Figure5 shows that the average time budget lies around 1.1 hour a day and more
importantly this does not depend on income level or historic period. The investigated values differ
roughly between 0.8 and 1.2 hours a day. Because total mobility (p-km) equals travel time (h)
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multiplied by travel speed (km/h), the impressive growth in mobility can only be explained by an
equally impressive growth in speed.

Following this approach a projection for the future can be made (see Figure 6). Mobility will
continue to grow and aviation will become the dominant transport mode between 2030 and 2040.
Again we will see a shift to afaster mode of transport.

2.2 Drivingforces

Travelling speed has increased from between 5 and 10 kilometres an hour — horse power — to an
average of close to 70 km/h now. Figures 7 and 8 illustrate this development. The train with steam
engines reached a speed of around 30 km/h and replaced horse power in the second half of the
19" century. Next, the passenger car improved its speed from 15 km/h in 1900 to an average of
45 km/h now at which level it seems to stabilise. This improvement is achieved by building an
extensive network of motorways and by the manufacturing of more powerful and convenient cars. The
car became the dominant mode of passenger travel around 1960.

After 1980 the continuing increase in travel speed is mainly caused by aviation. The modal share
of aviation has increased to around 10% and at the same time the average door-to-door speed of air
travel isimproving.

Figure 4. Daily distancetravelled per person 1800-2000 (excluding walking; France)
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Figure5. Constant Travel Time Budget
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So, the main driver of the growth in passenger travel is the increase in average speed. However,
this shift to faster transport modes in its turn is caused by different forces. The first is technological
improvements. Each travel mode has become faster, cheaper and more comfortable by innovations
such as the internal combustion engine, airplanes and building motorway networks. Note, however,
that since the first flight with an aircraft in the beginning of the 20™ century, no major technical
breakthroughs have occurred in the transport field. Trains, cars, planes and related infrastructures are
not new technologies. It is true, however, that these “old” technologies have been improved
tremendously by e.g. mass-production, new materials and lately by the break-through of new
information and communi cations technology and applications.
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Figure 6. Projected mobility growth 2000-2050 (Western Eur ope)
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Figure 7. Average door-to-door travel speed for different modes (The Netherlands)
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Figure 8. Weighted average door-to-door travel speed for all modes, both including
and excluding aviation (The Netherlands)
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In addition to this technological driver, there is a strong economic driver. Increasing purchasing
power, as a result of economic growth, allowed people to buy faster transport modes. In 1960 only
1 out of 20 people could afford to own a car. Car ownership in the Netherlands is currently 8 times
higher than in 1960. Rising incomes generate a so the current increase in the modal share of air travel.
Nowadays, many people can afford to fly long distance.

Not only economic growth, but in addition areduction in costs of travelling, promoted the shift to
faster modes. Figure 9 shows this reduction in costs for the past century. Car driving, in particular,
experienced a sharp cut in costsin the period 1900-1960. This explains partly the success of the car.

Finaly, socia forces influence the shift to faster travel. It generally takes time before new
(transport) technologies are accepted and fully adopted. For example, we are still witnessing an
increase in the numbers of people with a driving license. In addition, the socia acceptance and
emotional attitude might influence somewhat the modal choice of people, mainly when speed and
costs differ little between modes.
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Figure 9. Average costs of passenger travel (in 1990 Euro per km)

300

250 A

200 -

150 +

100 +

50 A

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990

= =Train Bus, tramway and métro Car = = = Airplane

2.3 Policy implications

The analysis presented above leads to the conclusion that influencing the door-to-door travel
speed will influence both total mobility and modal choice. Slowing down car travel will reduce car
driving, as can be witnessed in congested urban areas where people look for ways to shorten their
commuting distance. Policies towards infrastructure (density and capacity of networks) and travel
speed could be designed to reduce door-to-door speed. However, such policies will inevitably also
reduce the benefits of travelling, e.g. the benefits derived from visiting distant places, and the
economies of scale and economies of scope industry that benefits from through transport. Therefore,
policies which reduce travel speed often lack public and political support.

An often promoted policy is to invest in public transport. According to the analysis presented
here this will only have a substantial effect if the door-to-door speed of public transport at least equals
that of the car. And this seems only feasible in large cities where car driving slows down to an average
of 10 or 20 km/h and on longer distances between city centres, where public transport can reach a
speed of 100 km/h. On other medium distances the car is unbeatable. Policy makers should avoid
illusions about the effectiveness of promoting public transport as an instrument to reduce car mobility.

Part of the negative effects of the car are concentrated in urban areas. Occupation of scarce space,
noise nuisance and negative health impacts are mainly urban problems. Allocating more of the scarce
space to people living and working in the city can increase the spatial quality but reduces the available
road and parking space for cars. As a counterpart, mass transport systems are needed to safeguard the
accessibility of our metropolitan areas. Congestion charging, on the other hand, will promote better
use of existing roads, which also increases accessibility.

Another often promoted po