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It wasn't always like this?

Perhaps it wasn't, but it is.

Put the car awayl. when life fails,
What's the good of going to Wales?

W.H. Auden
It's No Use Raising A Shout

(included in As l Walked Out One Evening,
published by Faber and Faber Limited)
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Chapter 1

FACING THE CHALLENGE

1.1 An effective transport system is vital for economic well-being and the quality of life. Yet there
are many serious environmental issues about the future direction of transport. In recent years, as a
result, transport policies have been the subject of extensive debate and controversy.

1.2 Because of its convenience and flexibility private road transport has grown rapidly. Above all,
cars, perceived to offer comfort and security, have come to be the preferred mode of personal travel,
while public transport is regarded by many people as both inconvenient and grubby. By the early
1990s, however, there was widespread concern that, without fundamental changes in policies,
continuing growth in use of cars and lorries would have unacceptable consequences for health and
the natural environment, and would interfere with the efficient functioning of the economy by leading
to massive congestion. A major impetus for such concern was the forecast by the Department of
Transport. (DOT), published in 1989, that road traffic in Britain was likely to double between 1988

and 2025.'

1.3 The government of the day recognised there were severe limits on the amount of road space that
could be provided in urban areas.' The transport policies for most British cities and towns were
moving in the direction of combining management or restraint of traffic with encouragement of public
transport.' Outside urban areas on the other hand, there was a much expanded programme to upgrade
existing roads and build new roads.o This encountered increasingly vocal opposition from the public.
There was a growing realisation that, over and above damage caused to the environment, neither this
road programme nor even a yet larger one would be sufficient to prevent congestion worsening if
traffic grew to the extent forecast.' Solutions had to be found either through radical improvements in
technology or through changes in human behaviour or, most probably, through a combination of all
the available approaches.

1.4 Transport and the Environmenl, the Commission's Eighteenth Report, was published in October
1994.It took up the challenge of finding ways to provide people with the opportunities they want for
continued economic growth, for their livelihoods and for leisure, while at the same time considerably
reducing the environmental damage which had become all too apparent and was threatening to
become more extensive.o Because transport is such an important dimension of national life; and of
concern to everyone in one w_ay or other, the Commission recognised the need to seek a new consensus
about appropriate solutions.' The report analysed the environmental effects of all modes of transport,
how these would change if forecasts of road traffic growth proved accurate, and the measures that
could be used to reduce such effects.

1.5 In autumn 1996 we decided to review developments since the Eighteenth Report. That decision
was prompted by our conviction that the full extent of the challenge presented by the future of
transport was becoming even more starkly evident. Our review therefore began well before the election
of a new government which has launched its own fundamental review of transport policy. We hope
publication of this report will now prove timely in relation to preparation of the planned White Paper.
In the remainder of this chapter we summarise briefly the central message of the Eighteenth Report
and the events that have followed its publication, and assess the extent to which present trends in
transport are still incompatible with the general aim of sustainable development and some of the
reasons why that situation has arisen. We then explain how our review has been conducted and the
structure of this report.

The Eighteenth Report and what followed

1.6 The Eighteenth Report concluded that private road transport would remain the dominant mode
for both personal travel and freight, but that the projected growth in road traffic would have
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consequences which would not be acceptable environmentally or socially, or in terms of impact on
the economy. It proposed eight objectives for transport policy (box 1A), which were intended to
provide the basis for an environmentally sustainable transport system. It proposed 2l targets (see

appendix A), and recommended I l0 measures which together offered the prospect of meeting the
targets. It emphasised:

Our recommendations complement and reinforce each other, and must be viewed as a whole.
The primary focus of this report is on the period from 2000 to 2020. In order to have a
substantial effect on the situation after 2000 action must start now, and must be vigorously
pursued. We have also had constantly in mind the position after 2020. The need is to identify
and adopt a strategy which is likely to be sustainable for as far ahead as we can foresee ...o

1.7 Two closely linked recommendations were that there should be substantially increased
investment over a ten-year period in enhancing the quality and convenience of public transport and
improving facilities for cyclists and pedestrians, and that this investment should be financerd by
reducing planned expenditure on motorways and other trunk roads to about half its then level.'

1.8 Two months later DOT dropped a number of road schemes from the programme it had
published in March 1994.'" The terms of the announcement took further the move away from
ionstruction of new roads on new alignments which had been apparent in previous statements.rl
Henceforth the policy would be to make maximum use of the capacity of the existing road network,
which was now regarded as broadly complete; to carry out minor improvements to relieve bottlenecks
and provide by-passes; and to make some increases in capacity through widening. Emphasis was
placed on the contribution the private sector would make in providing transport infrastructure, and
it was indicated this might allow roads to be built which were not in DOT's own programme.

1.9 On the day cuts in the road programme were announced DOlnublished a report by its Standing
Advisory Committee on Trunk Road Assessment (SACTRA).'' This concluded that new road
schemes improve travelling conditions for users, but also generate some additional traffic. Acceptance

BOX 1A OBJECTIVES FOR TRANSPORT POLICY
PROPOSED IN THE COMMISSION'S EIGHTEENTH REPORT

To ensure that an effective transport policy at all levels of government is integrated with land
use policy and gives priority to minimising the need for transport and increasing the proportions
of trips made by environmentally less damaging modes.

To achieve standards of air quality that will prevent damage to human health and the
environment.

To reduce carbon dioxide emissions from transport.

To reduce noise nuisance from transport.

To improve the quality of life, particularly in towns and cities, by reducing the dominance of
cars and lorries and providing alternative means of access.

To increase the proportions of personal travel and freight transport by environmentally less
damaging modes and to make the best use of existing infrastructure.

To halt any loss of land to transport infrastructure in areas of conservation, cultural, scenic or
amenity value unless the use of the land for that purpose has been shown to be the best
practicable environmental option.

To reduce substantially the demands which transport infrastructure and the vehicle industry
place on non-renewable materials.
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of this latter point in principle had considerable significance in the context of public opinion. It later
became apparent however that the implications for cost-benefit analyses of individual road schemes
were not clear-cut: a review of schemes remaining in the road programme reduced the ratio of benefits
to costs in some cases, but none of the schemes has so far been assessed as no longer representing
good value for money using present methods of appraisal.r3

1.10 Early in 1995 the then Secretary of State for Transport promoted a national debate on transport
policy by making a series of speeches, subsequently published.to He invited everyone to consider
whether the balance between economic and environmental objectives should be altered, and if so by
what measures and to what effect; and whether the consequences for 'the environment, for personal
choice, for industrial competitiveness, jobs and the economy as a whole' would be acceptable. DOT
was reorganised to encourage a cross-modal approach to transport policy; responsibility for trunk
roads had been transferred in April 1994 to an executive agency, the Highways Agency."

1.11 As the sequel to the national debate DOT published a Green Paper in April .lgg6,t6 the first
comprehensive statement of policies on inland transport since the 1977. White Paper." It emphasised
five key themes which had all been explored in the Eighteenth Report:'o

better planning of transport infrastructure;

making more efficient use of existing infrastructure;

reducing dependence on the car, especially in towns, and for that purpose empowering local
decision making;

switching emphasis in spending from roads to public transport;

reducing the impacts of road freight.

l.l2 There has been no indication so far of the shift of resources into investment in public transport
implied by the Green Paper. Recent trends in investment and present plans are discussed in chapters
4-6.

1.13 While the national debate on transport was being conducted, changes were taking place which
have far-reaching implications for the formation and implementation of transport policies:

privatisation of the railways;

concentration of the previously privatised and deregulated bus industry in a few large
companies, which have now obtained some of the franchises to operate railway services;

the growing role of private fi.nance for individual capital projects, especially in the form of
design, build, finance and operate (DBFO) schemes for construction or improvement of trunk
roads;

reorganisation of local government in many parts of Britain into unitary authorities covering
smaller areas than the previous counties or regions.

l.l4 Other developments which have considerable significance for the creation of a more sustainable
transport system are changes of direction in land use planning policies (discussed in chapter 7) and
the new system of local air quality management based on a National Air Quality Strategyre (discussed
in chapter 2).

1.15 The Eighteenth Report attracted much interest in the European Union (EU) as well as in the
UK. Standards for air quality are set by European Community legislation, as are the limits on
emissions and noise from vehicles, requirements about quality of fuels, the frameworks for some taxes
and charges on transport, and the conditions under which non-resident carriers can operate transport
services within a Member State. In some circumstances the EU contributes to the cost of transport
infrastructure.

1.16 The Maastricht Treaty provided for the establishment of Trans-European Networks for
transport.2o The Common Triniport Policy set out in a European Commission White Paper in 1992
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sought 'sustainable mobility' with the aim of reconciling transport, and environmental policies,

although little progress had been made in this direction by 1994." Since then the priority for
development of Trans-Europea^n Networks has been placed increasingly on rail and cross-modal

routes rather than road routes." A European Commission Green Paper has considered the scope for
using economic instruments to reflect the external costs imposed by transport systems." Another
Green Paper on 'citizens' networks' encourages improved quality agd maximum use of public
transport, and planning guidance to integrate land use and transport:'- but these are not areas of
policy in which the EU has competence under the Treaties.

The forthcoming White Paper

l.l7 The new government elected in May 1997 has made the relationship between transport and the

environment one of its key priorities. It has made both subjects the responsibility of the Deputy Prime
Minister, as Secretary of State heading the Department of the Environment, Transport and the

Regions, formed by merging the Department of the Environment and DOT.

1.18 The White Paper promised for spring 1998, following a fundamental review of transport policy,
will 'look at the short-term and long-term actions necessary to deliver an integrated transport system'

and set out an integrated transport policy which will provide a 'sustainable framework for decision-

making during the remainder of this Parliament and the years beyond that.' The Deputy Prime
Minister has referred to a previously unco-ordinated approach to the provision of transport
infrastructure and services and a lack of integration with the wider planning system. He emphasised

that the review would be conducted in a consultative way and that he was looking for solutions which
'combined social and environmental improvements, while promoting economic growth, employment
and regional competitiveness'. A consultative document is being published."

1.19 In conjunction with the fundamental review the government has launched a review of buses

and a strategic roads review. The first volume of the consultation paper issued for the road review

covers general roads policy issues and the development of an investment strategy fo: the trunk road
network, and sets out five 'fundamental criteria' on which the review will be based:'"

c. integration-ensuring that all road decisions are taken in the context of a coherent,

integrated transport policy covering all modes;

b. accessibility - making it easier to reach the places we wish to get to;

c. safety - making travel safer;

d. economy - getting good value for money and supporting economic activity in appropriate
locations;

e. environmental impact - both positive and negative, on both the natural and built
environment, and at the global, regional and local level.

Assessing sustainability

1.20 The Eighteenth Report related transport policy to the aim of sustainable development, taking
as the starting-point a 'sustainable framework' for transport policy outlined briefly in January 1994 in
the Sustainable Development Strategy for the lJK.'' A report by the UK Round Table on Sustainable
Development, published in June 1996, emphasised that a sustainable transport sector must satisfy
economic, environmental and social needs, now and in the future, and maintain the economic and

environmental means to do so.28 The government responded to this in September 1996, largely by
reference to its Transport Green Paper." In March 1996 an interdepartmental working group
published a set of indicators, some of which derive from transport, as a first step towards establishing
measures of progress towards sustainable development, showing where further progress is needed,

and bringing home the main messages to businesses and individuals.'"

1.21 In general the suggested sustainability indicators deriving from transport cover the period since

1970. Emissions of carbon dioxide and other key pollutants (except lead) have shown large increases
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over this period.3r For some pollutants emissions per freight tonne-mile (black smoke.; or passenger-
mile (nitrogen oxides) increased. In other cases the indicators showed reductions recently in emissions
per tonne-mile or passenger-mile, although estimates of emissions are subject to large margins of error
(see box 2D). Even where emissions per tonne-mile or passenger-mile have remained broadly constant
or fallen, total emissions of the pollutants in question have shown large increases since 1970 because
of the very large increase in the number of vehicles."

1.22 pther suggested sustainability indicators were land take for roads, and car use/total passenger
travel." Since 1970 car travel per head of population has almost doubled, whereas travel on buses
and coaches has dropped by a quarter and rail travel has remained broadly unchanged. Some other
indicators pointed to some of the reasons for this growth and are discussed in later chapters (categories
of journey, out-of-town retail floorspace) or later in this chapter (cost of personal transport).'" Trends
in freight are also discussed below (1.30-1.31).

I.23 Another indicator is the total amount of traffic on the roads. Over the four years 1989 to 1993
the total amount of traffic hardly changed. It was uncertain in 1994 whether this was the result of
the economic recession or reflected in part some modification in long-term trends. Since 1993 growth
has resumed. The annual increase of over 2o/o between 1993 and 1995 was larger than the average
annual increase over the last 20 years.

1.24 Meanwhile use of public transport has stagnated or fallen. Rail travel remained roughly
constant between 1993 and, 1995, at i level similai to that in the mid-1970s.35 Travel by bus 

-and

coach, which has fallen by 45% since 1960, remained broadly constant between 1993 and 1995, but
temporary plateaux have also occurred in the past.

1.25 Walking and cycling have also declined. Between 1989-91 and 1993-95 the aveurage distance
walked by a person in a year fell by 160/o, and the average distance cycled fell by 11%.

1.26 DOT has not produced any new forecasts for road traffic since 1989. Rolled forward, the 1989
forecast implies an overall increase in trafflc of between 55oh and 87o/o from 1995 to 2025.'' The low
forecast reflects past levels of economic performance in the UK and assumes the market price of fuel
will increase in real terms at an average annual rate of 0.85%.38 We consider this forecast has a higher
probability than the high forecast. The growth in traffic since 1950 has been predominantly a growth
in car traffi.c, and that is projected to continue; figure 1-I shows the growth in movements of light
and heavy vehicles separately and the re-based high and low forecasts for each component tp to 2025.
The implications of such forecasts for emissions of pollutants in future are discussed in chapter 2 of
this report.

Figure 1-l
Road traffic growth with low and high forecasts

GB

billion
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U

1960 1970 1980
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1.27 On past trends an increase on this scale in the use of cars would entail a further major decline

in public transport. A projection based on the past^statistical relationship between bus journeys and

cai ownership shows bus journeys halving by 201 5." There would be particularly serious implications
for the sqbstantial proportion of households which do not have regular use of a 

^car 
and remain

largely reliant on public transport. In 1994 32% of households were in that position,*" although there

were large regional variations. Over the last decade increases in car ownership have come about as

much through an increase in the number of households with several.cars as through acquisition of a
car by housJholds which did not previously have regular use of one.ot

1.28 It has been suggested by the motor industry that even the low forecast may prove to be

unrealistically high, and that the recommendations made in the Eighteenth Report on the basis of
this forecast -uy-huu" been unnecessarily stringent.a2 DOT commissioned a study of the methodology
for forecasting traffic levels in conditions in which trafflc growth is constrained by the capacity of the

road network but no conclusions have yet appeared."' There must inevitably be considerable

uncertainty attached to forecasts for 30 years ahead but there is no reason to suppose that the

underlying forces which produced more than a doubling in road traffic between 1969 and 1989 have

ceased to operate. Unless and until capacity-constrained forecasts using a new methodology are

available, the National Road Traffic Forecasts provide the best indication of what would be likely to
happen in the absence of fundamental changes in policies. We see no reason to depart from the
judgement of the Eighteenth Report that they represent an unacceptable future.

Transport growth and the economy

I.2g The growth of transport in Britain over the last half-century has parallelled the growth of the

economy as represented by gross domestic product (GDP). Mov.ements of people have grown more
rapidly than the economy, because of the growth of car travel."" Economic growth has exerted an

influence on personal travel through rising incomes and increased car ownership.

1.30 Freight transport,- measured in tonne-kilometres, grew broadly in line with the economy

between li5Z and lgg2.ot However, the relationship is more complex than that may suggest because

patterns of transport have changed. There has been no consistent long-term growth in the total weight
of goods carried by all modes. The growth in freight transport has come about through an upward
trend in the average distance over which goods are carried. Since 1983 that trend has been almost
entirely the result of increases in the average distance over which goods are carried by road. As the

statisti-cs for road transport reflect only distances travelled in Great Britain,*o and international road

transport has also grown, the true increases in the distances over which goods have been carried have

been even larger.

l.3l Over the whole period since 1952 the growth in freight transport-has been predominantly in
transport by road, with freight transport by rail showing alarge decline."'Freight transport by water
(overwhelmingly by sea) rose rapidly between 1952 and 1983 because of the growth of the North Sea

oil industry, but tras failen back subsequently.ot Over the most recent period for which statistics are

available, from 1993 to 1995, road transport continued to grow, freight transport by rail fell, and

both rail and water transport declined in relative importance.*'

1.32 The 1996 Transport Green Paper referred to a progressive increase in transport intensity, in
the sense that 'freight movements [by road and rail] have over many years outstripped growth in
manufactured output or sales'.so The Eighteenth Report summarised calculations showing that the

transport intensity of the economy has increased in a different sense, in that gross mass movement in
the UK (the aggregate of movements of goods, people and the vehicles used for transport) increased

from 2.6 tonne-kilometres equivalent for each f GDP in 1952 to 3.1 tonne-kilometres for each f GDP
in 1992 (at 1985 factor cost)." A substantial part of this increase in gross transport intensity came

from transport of people rather than of goods.

1.33 In 1996, DOT asked SACTRA to examine the links between transport investment, transport
intensity and economic growth.-^In March 1997 SACTRA initiated consultation on the general

questions it proposes to address." Its report is expected in the latter part of 1998.



Chapter I

1.34 Bodies representing British industry have emphasised that 'an efficient transport network is a
core ingredient in creating wealth, jobs and opportunity' and have pressed for adequate finance for
sustainable transport policies. The Confederation of British Industry (CBI) called in December 1995
for annual investment in all types of transport infrastructure some f2 billion above the current level
in order to make the UK's trinsport system as efficient as those of its main European competitors.s3

1.35 Improvements to the trunk road network over the last thirty years have undoubtedly made a
large contribution to economic growth. Many of the benefits may have been related to the creation
of a network of roads of motorway or near-motorway standard. The national network between
important centres of population is now broadly complete. It can therefore be argued that construction
of further new roads will not make a comparable contribution to economic growth. Although there
continue to be pressures for improvements to the network intended to reduce congestion, construction
of further roads should be resisted at least until alternatives have been fully exploited, including
methods of improving the use made of existing road capacity.

1.36 While some forms of damage caused by growth of transport can be mitigated by improvements
in technology, that does not apply to increased land take for infrastructure or to increased congestion
costs. There has come to be a widespread view that economic growth must be achieved in future
without a corresponding growth in road traffic.sa The 1996 Transfort Green Paper-said much greater
effort had to be devoted to reducing the transport intensity of industrial activity." The CBI, among
others, has said that greater emphasis sholld be given by businesses to reducing the intensity of traffic
growth resulting from economic growth.'o A possible explanation for increased transport intensity of
the economy, which we consider below, is that transport has been underpriced in relation to other
inputs. In any_event the costs of freight transport have fallen as a proportion of firms' total costs and
in real terms."

1.37 Movements of pe-ople are estimated to account for about 70oh of the energy used in transport
in developed countries.'o Atty significant shift in the relationship between the growth of car traffic
and the growth of the economy is likely to depend on policies to reduce the average amount of travel
per person for a given level of income and to increase the proportions of travel by public transport
and by walking and cycling. The ways in which that might be achieved are discussed in chapters 4, 6
and 7.

Underpricing of road transport

1.38 In considering whether transport, in particular road transport, has been underpriced, we look
first at the relationship between the costs of car use and the costs of public transport, then at the
external costs transport users impose in the form of environmental damage, and finally at the cost
road users impose on each other.

1.39 The trend has been for the costs of car use to decline while public transport costs have risen.
Government statisticians have calculated changes in the real cost of various forms of transport since
1970. Between 1974 and 1994 rail and bus fares increased by 50-70% in real terms, slightly faster
than the growth in disposable incomes. The cost of private motoring, on the other hand, has fallen
by 2o/o in real terms. Car use is therefore much more affordable in relation to disposable incomes than
if was 20 years ago.tn This trend has continued over the last couple of years, dispite the continuing
policy of increasing fuel duty by at least 5o/o a year in real terms. Between 1993 and 1995 petrol and
diesel costs increased by 4% in real terms, but overall motoring costs fell by l%. In contrast, public
transport fares increased, by 0.5% for buses and by 3% for rail. The cost of rail travel relative to car
travei increased by 4oh, and the relative cost of bui travel rose by lo%.60

1.40 Motoring has thus become cheaper relative to both disposable incomes and public transport
alternatives. Moreover the cost of purchasing a new car has fallen in real terms (even without making
any allowance for. the progressive improvement in the specification of cars or trading up to models
in a higher rangeo') and the consequential decline in second-hand car prices has made it easier for a
wider range of people to acquire cars. Changes in the relative prices of public and private transport
have reinforced the effect of increased incomes by encouraging even more people to become car
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owners, and car owners to travel less by public transport. People have found themselves able to live
further away from where they work, shop and relax, and to undertake more and longer trips.

I.4l Ownership of a car is often seen as essential for work or shopping. Moreover it is perceived as

bringing important benefits of an intangible kind such as comfort, a feeling of security, a sense of
empowerment and enhanced social status. When the decision has been taken to purchase a car, the
outlay required is a fixed sum, either for outright purchase or for servicing a loan, which is unrelated
to the number of miles driven or passengers carried. This sum therefore represents a sunk cosl for the
car user. The costs of insurance and some elements of garaging and maintenance are also sunk costs.

| .42 The operators of public transport, whether road or rail, also face a cost structure which includes
large sunk costs. Even when the road or track is in place there is a capital cost for vehicles, locomotives
and rolling stock. It is this cost structure (combined with 'peak load' problems) which induced British
Rail to offer a variety of 'cards' to the old, the young, etc, by which the payment of a modest fixed
sum entitled the purchaser to travel at less than the single journey fare for a set period-usually a
year. The extreme form of this is the traditional 'season ticket' under which the holder can travel as

frequently as he or she wishes for the duration of the ticket. Under this arrangement the marginal
cost of an extra journey is zero. This is even lower than the marginal cost of a car owner's journeys.
The fixed costs of bus companies are probably lower than those of rail operators but this does not
fully explain their failure to offer two-part tariffs although both season tickets and discounts for
multiple journeys are widely available.

1.43 A person who only plans one journey at a time will have to pay afarethat contributes to the
operator's overheads and thus exceeds the marginal cost faced by a season ticket holder, atravel card
holder, or a car owner. This is sometimes seen as implying that the striread of car ownership leads to
an upward bias both in the growth of journeys in general and of private in preference to public
transport. Whether such'biases' exist depends in part on the rationality of people's decision to become
car owners and of public transport operators' reluctance to offer appropriate two-part tariffs. What
is certain is that public transport, especially rural and suburban buses, is an industry involving local
economies of scale. With twice as many passengers on a route buses can be both larger and more
frequent, thus simultaneously reducing the cost and raising the quality of the service. Someone
becoming a car owner and largely ceasing to use buses contributes not only to road congestion, but
also to raising the cost and lowering the quality of the bus service. This may encourage others also
to switch from bus to car in a cumulative process. There is clearly an external effect here: other people
have been affected by one person's switch of mode.

1.44 Another market failure which has inflated demand for all forms of transport is that the costs
paid by transport users do not reflect the environmental damage and disbenefits caused by the use of
land for transport infrastructure and by movements of vehicles. These include deaths and injuries;
the more obvious effects on the environment such as noise, airborne pollution, visual intrusion and
disruption of life; the more recently appreciated contribution to the threat of global warming through
carbon dioxide and other greenhouse gas emissions; the loss of or damage to the amenity or
conservation value of land. The failure to take these externalities into account has resulted in
misleading price signals which over a long period have encouraged transport to grow more rapidly
than would otherwise have been the case. While this factor affects all modes of transport, it has been
particularly important in the case of car use and road transport of freight.

1.45 Different modes of transport differ in their impact on the environment. In general the
environmental damage caused when land is taken to construct new transport infrastructure of any
kind, and during construction, is a strong argument for making the most intensive use of existing
infrastructure, other things being equal. The Eighteenth Report concluded that road transport of
freight uses more energy, produces more pollution, is more likelylo lead to deaths and injuries and
uses more space than alternative modes, when these are available." A Dutch study has subsequently
concluded that rail transport of freight uses between a fifth and a half of tle energy used by road
transport and is more or less comparable in energy use to inland shipping."' Emissions of nitrogen
oxides and hydrocarbons were also estimated to be much lower per tonne-kilometre in the case of
rail, although there were large uncertainties in the figures.
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1.46 For personal travel, walking and cycling have almost no environmental impact, although
casualty ratis remain worryingly frign. fuUiic transport is safer than car travel,e and a bus requires
much less road space than cars with the same capacity. Calculations of the specific energy
consumption for different modes of personal travel for longer distances are sengitive to the
assumptions made about occupancy. The available evidence is summarised in box 1B.o' Electrically
powered rail, light rail and trolley bus have the important advantage in environmental terms that
electricity can be generated from a variety of sources and that, if there are emissions from its
generation, they can be more readily controlled than emissions from road vehicles.

I.47 There are other social costs imposed by transport users. When the traffic flow on a road reaches
a certain level the addition of a further vehicle has the effect of reducing the speed of other vehicles.
The delays and other disbenefits which road users thus impose on each other are termed congestion
cosls. The cost imposed by an extra vehicle tends to increase with the level of traffic, mainly because
more vehicles are subject to any consequential delay.

1.48 To the extent that environmental and social costs are not brought to bear on users'travel
decisions, through appropriate taxes or charges, road transport can be said to be underpriced and as

BOX 18 ENVIRONMENTAL IMPACT OF PERSONAL TRAVEL

From the data available, the Eighteenth Report concluded that for longer-distance personal
travel:

the most energy-efficient mode is express coach;

if all seats are occupied, there is little difference in energy efficiency between various types
of train and a relatively efficient present-day car (1.1 litre petrol or 1.8 litre diesel);

at present average occupancies long journeys by most types of train are more energy-
efficient than long journeys by all but the most economical cars.

It also concluded that, even if the fuel efficiency of new cars increases by 40o/o, trains will still
possess some advantages over cars in most circumstances, allowing for a smaller improvement
in the energy efficiency of trains and higher average occupancies.

A subsequent Dutch study found that on average specific energy consumption for trains is half
that for cars, and carbon dioxide emissions less than half those for cars. Energy consumption
for buses is about two-thirds that for cars.

A study of London found that energy consumption for the Undergroundis 40oh of that for cars,
and carbon dioxide emissions 60% of those for cars. At present the Underground uses more
energy than buses but is expected to become comparable with them, and possibly superior, when
inefficient generating plant is shut down.

The comparison for other emissions depends on fuel used and age of vehicles. The Dutch study
found the introduction of three-way catalytic converters for cars had reduced the advantage of
trains over cars in emissions of nitrogen oxides from a factor of ten to a factor of two, although
trains retain a greater superiority in hydrocarbon emissions. Similarly, the London Underground
offers significant benefits over cars in emissions of nitrogen oxides and particulates, although
emissions of sulphur dioxide are higher.

The Dutch study found buses emitted more nitrogen oxides then catalyst-equipped cars. For
average London occupancies buses produce more particulates and sulphur dioxide than cars but
less of other pollutants.

Note: All comparisons are in terms of energy consumption or pollutant emitted per passenger-
kilometre.
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a result will tend to be both more extensive and more damaging than it would be if due account were

taken of full costs. The gap between the private and social costs of road transport has widened in
recent years as congestion has grown. The growth of road transport has therefore exceeded the
optimum by a widening margin.66

Estimates of environmental and social costs

1.49 The Eighteenth Report looked at the evidence of a number of studies which had attempted to
quantify and to value in money terms the environmental and social costs of transport, either separately
or in aggregate. This evidence was used to derive broad estimates of environmental and social costs
other than congestion costs, while acknowledging the very considerable difficulties both of estimating
the effects of damage and of assigning money costs to them. Important elements of the costs could
not be quantified in this way, even within the very large margins of error accepted, and had to be

excluded from the calculations. The most important of these were loss of habitat, degradation of
landscape and destruction of cultural assets, and disruption of communities.

1.50 The broad estimates of environmental and social costs in the Eighteenth Report included the
full costs to the community in congested conditions of pollution, noise and other intrusive social
effects, but not the congestion costs which road users impose on each other. It was recognised that
congestion costs are social externalities and lead to an inefficient use of roads, but they were not
included in estimates of the costs to the community. On this definition environmental and social costs
were estimated to be between f 10.9 billion and f20.5 billion a year for all UK transport in 1994
prices; and environmental and social costs attributed to road transport were estimated to be between
f 10.0 billion and fI8.3 billion. The true total was considered to be substantially greater, because of
the unquantified costs.67

l.5l This was one of the issues on which we particularly sought recent material of a factual or
analytical kind when we announced the present review. Estimates of the overall external costs of road
traniport, by type and in total, have been made by Newberyut and by Maddison and Pearce.6e As
table l.l shows, their estimates of the types of cost quantified in the Eighteenth Report span an even
wider range, from f 8 billion to f32 billion a year. In 1993 Pearce estimated the cost of air pollution
at f2.4 biilion u y"ur,'o but with Maddison he revised this to f 19.7 billion in 1995 on the grounds
that new research findings had suggested the health effects of pollutants are more serious than

Table 1.1
Road transport: quantified environmental and social costs

GB
E billion a year in 1994 prices

air pollution .

climate change
noise and vbration

total environmenlal costs

road accidents

quantified social and
environmental costs other
than cong€stior 

:tt
cong€stion costs'

total road transport
externalities"

friffi.2
11$rS,i
1,H,6
4,S-12.9

5.4

r0.0*18.3

not included

$ee paragraphs
1.49-1.50

3 ft{;4
4,S-7.5

8.F,.15.9

19.1

27.4-S5.0

::.,.. ;,1$i:iL..;;,.:,:;;;:;1
:a3Y]f111!11::::,,,,
* =

1. The costs of delays to road users and operators and increased running costs at slow speeds in congested conditions.
2. Not including the costs of damage by vehicles to roads, which both Newbery and Maddison and Pearce included in the total;

the Eighteenth Report showed separately the costs of providing, maintaining and operating roads.
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previously believed. Although the 1996 Transport Green Paper discussed the scope for improving
estimates of environmental costs, it will remain impossible to estimate them with precision. Caution
must therefore be applied in interpreting such estimates. Nonetheless we consider they provide a

valuable, if very broad, indicator of the scale of harm caused by road transport, and the distortion
of resources that is likely to result."

1.52 The distinction drawn in the Eighteenth Report between costs borne by road users as a group
and costs which are borne in part by non-road users has been criticised. Both Newbery and Maddison
and Pearce considered that estimates of the total environmental and social costs of road transport
ought to include congestion costs, for which they used the same valuation of f 19.l billion a year. An
estimate by the CBI put the cost of congestion to industry at f,l5 billion a year. Estimates of
congestion costs are produced by comparing the current position with the notional situation in which
traffic on all roads was completely free-flowing.

Case for greater internalisation of environmental and social costs

1.53 It is an accepted tenet of economics that for efficient resource allocation all externalities should
be internalised: that each user should by some means face the full cost of the effects of his or her
individual decisions. This can be achieved through charges and other economic instruments designed
both to induce less harmful transport use and (through the revenue raised) to compensate the
community for such damage as remains. Direct regulation may also limit the environmental harm
done, but will impose costs for compliance and enforcement. Internalisation is seen as a prerequisite
for a socially efficient transport system: if misleading price signals are corrected, the result should
be a more efficient use of resources.''

1.54 Responses to the Eighteenth Report and contributions to the national debate reflected a

widespread acceptance that transport users should bear the full cost of all environmental and social
damage and of measures to reduce it, despite differences of view about what those costs are. The
1996 Transport Green Paper identified as one of the 'key principles' that 'Strengthening the link
between prices and the wider costs of transport will tend to increase efficiency and reduce unnecessary
environmental impacts'.t' Moreover internalisation of costs provides a strong incentive for innovation
and the development of new forms of technology that are less damaging to the environment.

1.55 The European Commission's Green Paper, Towards fair and fficient pricing in transport,
identifies as the most efficient option a tax system differentiated according to mileage, place, time,
and amount of air pollution and noise created. For practical purposes, however, it argues that it is
not important to calculate the exact level of the externalities, provided the direction and order of
magnitude of the required changes are known. In view of the difficulties in valuing external costs and
in identifying the costs associated with particular roads and users, the Eighteenth Report also
considered optimal road-by-road and time of day levels of charging to be impractical. Its approach
was to propose the setting of targets for reducing environmental damage. Action taken to achieve
these targets would be likely to bring about a closer relationship between the full costs of transport
and the benefits transport yields."

1.56 We discuss in the later chapters, in particular chapter 6, how taxes and charges can be best
used to remedy some of the distortions created by underpricing. We are conscious of the desirability
of ensuring that measures to confront companies with the full costs of their use of transport do not
unduly reduce the competitiveness of UK industry.

The purpose of this review

1.57 For some time there has been a broad consensus about the direction of transport policies-
those policies should be directed to ensuring the existence of an efficient transport system which meets

the needs of business and leisure while reducing damage to the environment. This broad consensus
conceals disagreements about the ultimate goal of change - some would wish to eliminate
environmental damage of certain types entirely, whereas others would maintain that environmental
damage which occurs after the internalisation of all costs (that is, after the correction of market

ll
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failure) or which is warranted by cost-benefit analysis, should properly be tolerated. However that
may be, there is agreement about the general direction of policy and, furthennore, that making
transport users bear their full costs will take us in that direction.

1.58 Our concern is that recent action has been too little and too slow to provide the prospect of a
substantial shift in transport trends. This has left a vacuum in which there is a danger that, if credible
alternatives are not being pursued, the pendulum could swing back to demands for a large road-
building programme. That is what happened in the late 1980s after a period of reduced road building.
There is a need for considerably increased investment in public transport. That is not at present in
prospect, from either public or private sources, on the scale required. There is equally the need to
ensure that the road system is maintained to a high standard and used efficiently, and that new
technological options are explored

1.59 Because of the crucial significance we believe issues about transport continue to have for
sustainable development we decided it would be helpful to carry out our own review of developments
over the last three years. Since 1994therc have been alarge number ofofficial reports, and reports
by other bodies, on various aspects of transport; and we have tried to take as many as possible of
these into account. Some of them made specific criticisms of the Eighteenth Report: we have dealt
with such criticisms where they are directly relevant to the argument of this review, but we have not
sought to make this review a detailed defence or justification of the Eighteenth Report.

1.60 We announced this review in October 1996 in a news release (reproduced as appendix B). The
way in which the review was conducted is described in appendix C: we are most grateful to the many
organisations and individuals who submitted material in response to our invitation or willingly
provided information to the Secretariat on request, and who are listed there.

1.61 This review has a narrower scope than the original report. It focuses on the critical issues

affecting the future development of inlgnd surface transport. The Eighteenth Report dealt briefly with
the environmental impact of shipping" but only to the extent of endorsing the recommendations of
the Donaldson Inquiry published in 1994,'o most of which are now being implemented, while others
are still under consideration by the government. Following the grounding of the Sea Empress in 1996,

Lord Donaldson has agreed to cogduct an independent review of salvage and intervention operations
and their command and control." Air transport was considered at some length in chapter 5 of the
Eighteenth Report but, as it is such a large subject in its own right, and as effective regulation can
be undertaken only on a global basis, we decided not to include it in the present review.

1.62 Our functions under the royal warrant cover the whole of the United Kingdom. The challenge
of creating an effective transport system that is environmentally sustainable is being faced equally in
England, Scotland, Wales and Northern Ireland. Where that can be readily done, the information
given in this report relates to the UK. Unless otherwise indicated, however, statistics relate to Great
Britain (England, Scotland, Wales) because this is the area for which official transport statistics are
compiled and published. In reviewing developments in policy since 1994, we decided it was best to
simplify both analysis and presentation by concentrating on developments in England; in general
therefore we have not sought to cover developments over the same period in Scotland, Wales and
Northern Ireland. However, we regard our main conclusions as applicable to all parts of the UK. We
comment briefly at the end of chapter 7 on the present status and future prospects of transport policies
in Scotland, Wales and Northern Ireland.

Structure of this report

1.63 The structure of the remainder of the report is as follows. First we look at the scope for
improvements in technology that would make the transport system less damaging to the environment.
Chapter 2 looks at emissions and fuel consumption, which are primarily attributable to road vehicles.
It examines developments in reducing health-related emissions and increasing fuel efficiency, and the
scope for introducing further improvements through new technology induced by direct regulation
andf or the use of increased fuel duty and other economic instruments. The emphasis is on measures
to make individual vehicles less polluting, but some of the measures will also directly or indirectly
discourage journeys of marginal value. Chapter 3 deals with measures to counter noise from roads
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and railways; as well as modifications to vehicles, these involve the road surfaces and track used and
the extent of screening provided.

1.64 The next part of the report considers how environmental damage could be reduced by changing
transport patterns. Chapter 4 reviews the categories of regular journey for which alternatives to the
car could be used, and considers more generally how alternative modes of personal travel can be
made more attractive. It emphasises the need for public transport systems to be integrated. Chapter
5 considers how alternative modes of freight transport can be made more attractive and how road
freight can be organised more efficiently. Chapter 6 discusses how the existing road network can be

used more efficiently, focusing on the different options available for internalising costs. Chapter 7
considers how integrated public transport systems should be planned and financed. It looks at how
other factors, such as the location of housing growth, need to be taken into account.

1.65 Chapter 8 summarises our conclusions. It discusses in what senses transport systems need to
be integrated. It considers what can be achieved by market forces and private investment, and why
the role of central government is crucial. It emphasises that success will require coherent and balanced
packages of incentives and restraints, appropriately scheduled over a lengthy period, but with a due

regard to urgency. It considers the contributions that have to be made by firms and individuals, and
the institutional requirements for a more sustainable transport policy at each level of government-
local, regional, national, European.

1.66 We have not made recommendations in this report. We hope our conclusions will nevertheless
have sufficient clarity and relevance to be of value to the government, to Parliament, and to all those
involved in debating the future of transport policies.
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Chapter 2

CLEANER AND MORE EFFICIENT ROAD VEHICLES

What is being done, and what more could be done, to reduce the environmental
impact of individual road vehicles? European legislation is reducing emissions
of regulated pollutants. Further measures will, however, be needed to ensure
that, in the face of rising trffic levels, changes in vehicle specffications produce
sfficiently large improvements in air quality. Greater emphasis than hitherto
must be placed on reducing carbon dioxide emissions from road vehicles to
ensure that the transport sector makes an appropriate contribution to meeting
challenging UK and global targets for greenhouse gas reduction. Rapid
technological innovation will be required.

2.1 The number of road vehicles in Britain almost doubled between 1970 and 1995, and is continuing
to increase.t The Commission's Eighteenth Report made a disturbing assessment of the resulting
impact on the environment. One dimension is the use of non-renewable materials and energy in
manufacturing vehicles.2 Targets were proposed in the Eighteenth Report for the proportions of
vehicles and tyres recycled (targets Gl and G2, see appendix A). We are not revisiting that issue here.'
The importance of such recycling is now generally acknowledged; we hope the efforts being made by
many motor manufacturers to design their products in ways that facilitate recycling will have the
intended results in practice.

2.2 Other dimensions of the environmental impact of road vehicles depend, not only on their
number, but on the use made of them. The deaths and injuries caused by traffic and the other adverse
effects it can have on the quality of life in communities raise issues about urban design and
management of the road network which we discuss in chapters 4, 6 and 7.

2.3 The Eighteenth Report emphasised the need to reduce three types of pollution: the damage
emissions cause to air quality, and hence to health and the natural and built environment; emissions
of the greenhouse gas carbon dioxide; and noise. All three types of pollution can be mitigated by
improvements in technology. Chapter 3 covers the prospects for reducing noise from surface transport
and this chapter deals with emissions from road vehicles. After reviewing briefly the effects of air
pollution, we discuss the setting of air quality objectives for the UK and Europe and the measures
being proposed in relation to the road transport sector in order to achieve those objectives. We then
look at the need to reduce fuel consumption by road transport as a contribution to countering global
climate change and at the measures being adopted for that purpose. We go on to discuss the
interactions between controlling these two forms of pollution, and the attractions of more or less
radical changes in fuel and applied vehicle technologies. We assess the prospects for achieving targets
for reducing carbon dioxide emissions and objectives for air quality, and conclude that improvements
in technology will have to be supplemented by measures of other kinds which we discuss in a later
part of this review.

Improving air quality

2.4 The eight pollutants identified for priority action under the National Air Quality Strategy (2.17)
are listed in table 2.1." Road vehicles are the main source of atmospheric emissions of benzene,
1,3-butadiene, carbon monoxide, lead and nitrogen oxides; and a major source of volatile organic
compounds (VOCs), which take part in the chemical processes in the atmosphere that produce the
priority pollutant ozone. VOCs encompass many hydrocarbon compounds, including the two priority
pollutants benzene and 1,3-butadiene. Road vehicles are also a significant source of particulates,
usually measured as PMr6 (particulate matter less than l0pm in diameter), as this is a better indicator
than other parameters, such as black smoke, of the type of particle considered most likely to be
deposited i-n the lung. Although road vehicles are estimated to produce only 26oh of PMlq emissions
nationally,' many of the other sources are not present in cities, where vehicles account for over 80%
of primary emissions.6 Rail vehicles are also a source of many of these pollutants, but in much smaller
amounts which are likelv to have onlv localised effects.'
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Table 2.1
National Air Quality Strategy: standards, objectives, reported exceedances in 1995

S

\
:

bonzsno

1,3-butadiene

carbon
monoxide

lead

nitrogen
dioxide

oo
ozone

tine particle$
{PMro)

5 ppb as running annual
mean (EPAQS)

1 ppb as running annual
mean (EPAQS)

10 ppm as running
8-hour mean (EPAQS)

0.5pg/m3 as annual
mean (WHO)

150 ppb as 1-hour mean
(EPAOS) 21 ppb as
annualmean (WHO)

50 ppb as running
8-hour mean (EPAQS)

50 pg/m3 as running
24-hour mean (EPAQS)

achieve slandard by 2005

achieve standard by 2005

achieve standard by 2005

achieve both standards by 2005

achieve standard at 97th
Wrcentile by 20AS $hat is,
$tandard can b6 exceeded on
10 days of the year at any site)

achieve skndard at ggth
percentile by 2005 (that is,
standard ean be exceeded on
4 days of the year at any site)

achieve standard at 99.9th
perceintile by 2005 (that is,
sfa :ean be exceeded for
85,,l.5.,minute pedods durlng the
year ai any site)

sulphur 100 ppb as 1$minute
dioxide mean (EPAQS)

none; unlikely to be excoedGd sxcept at a few urban background sites (or al the
side of heavily trafficked roads)

West London (4 exceedances on two days) and Bel{ast CiV Centre (13
exceedances on three days)

a few industrial monitoring sites; unlikely to be exceeded in urban areas

for 1-hour mean, seven urban siles on up to five days each (all but two urban
sites would have exceeded the annual standard), no rural sites

lrequent exceedances at both urban and rural sites, with greater frequency in
uplands and parts of south-east Engtand closest to the continent and lowest
frequency in Scotland and Northem lreland

some urban sites on up to 4S{50 days, especially in London, Liverpool, Swansea
and Belfast (where coal is still a major dornestic fuel); all urban sites between
1992 and 1995, winter and surnmer, with higher readings in winter

all except the two most remote continuous monitoring sites, with highest
lrequency in industrial an{ coa}.h*rrning araa$; grounding of plumes lrom power
stations also a factor

objectives in italics are provisional

EPAQS -standard recommended by the UK Expert Panel on Air Quality Standards
WHO luideline recommended in the latest revision of the World Health Organization Air Quality Guidelines (not yet published)

achieve standard by 2005 none, but likely to be exceeded at the side of heavily lrafficked urban roads

















































































































Appendix G

MEMBERS OF THE ROYAL COMMISSION

CHAIRMAN

SIR JOHN HOUGHTON CBE FRS

Member of the Government Panel on Sustainable Development
Co-Chairman of the Scientific Assessment Working Group of the Intergovernmental Panel on Climate

Change
Chief Executive (previously Director-General) of the Meteorological Office 1983-91
Deputy Director of the Rutherford-Appleton Laboratory, Science and Engineering Research Council

r979-83
Professor of Atmospheric Physics, Oxford University 1976-83
President, Royal Meteorological Society 1976*78
Vice-President, World Meteorological Organization 1987-91

MEMBERS

SIR GEOFFREY ALLEN PhD FRS FEns FIC FIM FRSC FInstP

Executive Adviser to Kobe Steel Ltd
President of the Institute of Materials
Chancellor of the University of East Anglia
Chairman, Science, Technology and Mathematics Council

THE REVEREND PROFESSOR MICHAEL BANNER MA DPhil

F.D. Maurice Professor of Moral and Social Theology, King's College, London
Chairman, Government Committee of Inquiry on Ethics of Emerging Technologies in the Breeding

of Farm Animals 1993-95
Dean, Fellow and Director of Studies in Philosophy and Theology, Peterhouse, Cambridge 1988-94
Member of Board, Centre for Bioethics and Public Policy
Member, Church of England Board for Social Responsibility and its Doctrine Commission

PROFESSOR G.S. BOULTON FRS FRSE

Regius Professor of Geology, and Provost and Dean of Science and Engineering, University of
Edinburgh

Member, Natural Environment Research Council and Chairman of the Earth Science and Technology
Board

PROFESSOR C.E.D. CHILVERS BSc(Econ) DSc Hon MFPHM

Dean of the Graduate School and Professor of Epidemiology, University of Nottingham
Director, Trent Institute for Health Services Research
Non-executive Director, Nottingham Community Health NHS Trust
Member, Committee on Carcinogenicity of Chemicals in Food, Consumer Products and the

Environment

PROFESSOR ROLAND CLIFT OBE MA PhD FEng FIChemE FRSA

Professor of Environmental Technology and Director of the Centre for Environmental Strategy,
University of Surrey

Member, UK Ecolabelling Board
Member, Management Advisory Committee of UK Environmental Technology Best Practice

Programme
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Chairman, Clean Technology Management Committee of Science and Engineering Research Council
1990-94

DR PETER DOYLE CBE FRSE

Executive Director, Zeneca Group plc responsible for research & development; safety, health and

environment; manufacturing; and East and West Europe
Member of Council, Centre for the Exploitation of Science and Technology
Member, Department of Health's Central Research and Development Committee and its Standing

Group on Health Technology Assessment

Member of Council, University College London
Non-executive Director, Oxford Molecular Group plc

JOHN FLEMMING MA FBA

Warden, Wadham College, Oxford
Chief Economist, European Bank for Reconstruction and Development l99l-93
Chief Economist, Bank of England 1980-91

Member, Advisory Board on Research Councils 1977-90

Chairman, National Academy's Policy Advisory Group Working Party on Energy and the

Environment 1993-95
Chairman, Hansard Society/Economic Policy Forum

Privatised Utilities 1995-97
Treasurer, British Academy
Treasurer, Royal Economic Society

SIR MARTIN HOLDGATE CB PhD FIBiOI

Commission on Bus Deregulation and

President, Zoological Society of London
Chairman, Energy Advisory Panel 1993-96
Director General, International Union for Conservation of Nature and Natural Resources 1988-94
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