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IEA authors have been at the forefront of making the intel-
lectual case for road pricing since the early 1960s. The absence of 
road user charges means that there are more journeys in congested 
areas than would take place under a system of economic pricing; 
journeys take place at times of day when the roads are more 
congested; businesses, schools and so on do not develop practices 
that are consistent with reducing the costs on congested transport 
systems; and mass transit systems have to operate in an environ-
ment in which individuals on competitor modes of transport do 
not pay the marginal costs of their journeys. But the problems of 
not pricing roads may be wider than this. It is diffi cult for private 
roads to compete with state-run roads that are free at the point 
of use, so private roads are virtually unknown in the UK. Also, 
arguably, people who live in areas where there is congestion do not 
pay the full economic costs of their activities, thus creating incen-
tives for people to move from areas such as the north of England, 
which are less densely populated, to the south of England. Perhaps 
the absence of road pricing has also led to higher demand for road 
space in our cities, which, in turn, has led to the acquisition of 
land for road building which might have more valuable alterna-
tive uses. 

Given the importance of transport to our economy, it is very 
damaging that the price system, so important for communicating 
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information and providing incentives for people to take decisions 
that enhance economic welfare, is absent from the road network. 
The only coherent economic argument against road pricing is 
surely that the technology would be so expensive that the welfare 
benefi ts of road pricing would be outweighed by the costs. But 
the Smeed report, commissioned by the then government and 
published 40 years ago, concluded that, even at that time, the tech-
nology was available for an effi cient road pricing system. Perhaps 
the real reason why road pricing has been introduced only on a 
limited scale – the only scheme of any signifi cance being in central 
London – is because politicians fear the redistribution of income 
that might take place under a road pricing scheme. 

This paper by Stephen Glaister and Daniel Graham may help 
politicians to be braver. Glaister and Graham, except in some 
introductory remarks, do not make the case for road pricing – it is 
not necessary to do so: the case is very clear and incontrovertible. 
Instead, in Pricing Our Roads: Vision and Reality, they model the 
practical effects of a number of different schemes, each of which, 
in its own way, has a sound economic basis. 

Glaister and Graham use complex geographical and economic 
modelling to analyse the impact on traffi c fl ows, government 
revenues, train and bus use, traffi c speeds and costs to car drivers 
of different approaches to road user charging. One approach 
adds charges to existing taxes; another is engineered so that it is 
revenue-neutral; and a further approach to charging looks at an 
‘economically effi cient’ set of road user charges combined with 
much-reduced subsidies for buses and trains and a removal of fuel 
tax. It is notable that, under the economically effi cient set of road 
user charges, with certain, quite realistic, assumptions, road users 
as a whole could pay approximately the same in charges as they do 

today under existing road taxes. Of course, some road users would 
pay more and others less. 

Glaister and Graham’s analysis should give policy-makers 
plenty of food for thought. There are enormous potential welfare 
gains from the road pricing schemes the authors examine. Yet 
it does seem that a charging system could be developed which 
ensures that motorists as a whole pay roughly the same in charges 
and taxes as they do at present, thus perhaps offsetting the polit-
ical problems of introducing road user charging.

The authors then examine a series of practical issues, such as 
how widely a scheme of road user charging should be extended 
and whether exemptions should be made for low levels of charge. 
Different technical systems are considered as well as wider 
economic issues, such as the implications for the ownership of 
roads. Academics and policy-makers can learn much from the 
analysis in Research Monograph 59. In particular, the authors 
demonstrate the clear practical benefi ts of road user charging. 
They take the reader carefully through a range of practical options 
that will enable a better understanding of the complex issues 
involved in the implementation of new ways of paying for roads. 

The views expressed in this Research Monograph are, as in all 
IEA publications, those of the author and not those of the Institute 
(which has no corporate view), its managing trustees, Academic 
Advisory Council members or senior staff. 

p h i l i p  b o o t h
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Institute of Economic Affairs,

Professor of Insurance and Risk Management, 

Sir John Cass Business School, City University

June 2004
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• The provision and management of roads in the UK is one of 
the few remaining market-free, centrally administered sectors 
of the UK economy. 

• Motorists pay signifi cant amounts in tax which, in the last 25 
years, has not been used to fi nance road provision. Taxes on 
motorists do not relate to the marginal costs of road use.

• Traffi c congestion is a serious problem in London and other 
cities and vehicle use is expected to continue increasing. Rail 
systems already operate at capacity in those areas where 
roads are most congested.

• Road user charging could be adopted to ensure that motorists 
paid all the costs of road use, including a contribution 
to maintenance and depreciation, a charge refl ecting the 
congestion costs imposed on other users, and a charge 
refl ecting any environmental externalities. 

• Road user charging has been adopted in some countries but 
the only notable example in the UK is the central London 
congestion charging scheme. This scheme, however, does 
not charge motorists according to the distance travelled, 
nor is the charge varied with differing levels of congestion. 
Nevertheless, the London scheme does appear to have 
achieved its objectives.

SUMMARY
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 s u m m a r y

• Geographical and economic modelling can be used to 
estimate the impact of different road user charging schemes 
on a range of important variables such as vehicle use, train 
and bus use, traffi c speeds and the revenue from charges. The 
modelling can also be used to illustrate the effects of road user 
charges on different types of road, in different areas and at 
different times of day.

• The addition of economic road user charges to existing taxes 
on petrol and vehicle ownership might yield revenues to the 
Treasury of about £10 billion – although the revenue estimate 
is sensitive to the assumptions made. User charges would 
also lead to substantial welfare benefi ts, increases in traffi c 
speeds, and a reduction in road use of about 9 per cent. Most 
of the benefi ts of increased speed would be concentrated in 
particular areas. There would, of course, be substantial extra 
costs for motorists from this policy. 

• If reductions were made to existing taxes on motorists, or 
if the charging structure were designed to alleviate some 
of the extra burden of charges on road users by offering 
them rebates, there could be even greater benefi ts from user 
charges. There is a smaller overall reduction in traffi c and a 
smaller increase in traffi c speeds from such a policy as the 
cost of motoring does not necessarily increase. Traffi c would 
increase in non-congested areas and decrease in congested 
areas. This effi cient redistribution of road use towards less 
congested areas might be even more marked if some of the 
assumptions, necessary for the modelling exercise, were 
relaxed. 

• In developing a system of road user charges, consideration 
has to be given to how widely it should be implemented. 

The marginal benefi ts of collecting low charges in non-
congested areas should be compared with the marginal costs 
of collection: this would, in turn, depend on the technology 
used. Most of the benefi ts of user charging arise in relatively 
small areas of the country at particular times of day. 

• If road user charging were implemented, it could open up 
discussion on a range of other policy issues regarding the 
ownership, governance and management of the road system: 
competition would be possible between different providers of 
roads; the information to enable investment decisions to be 
taken would be much improved; there may be concern about 
government agencies controlling the whole network and 
thereby collecting the information about where individual 
motorists travel; and the technology and infrastructure used 
for user charging may have a range of other applications.
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The provision of roads in the UK, and the management of their 
use, is one of the few remaining market-free, centrally adminis-
tered sectors of the UK economy. There are no explicit charges 
for the use of the system. Expenditure on maintenance and new 
capacity is ultimately controlled by Whitehall. 

Yet when a user purchases fuel, well over half the price at the 
pump is accounted for by taxation. This could be argued to be a 
charge but nobody thinks in those terms. Unlike in a properly func-
tioning market the price of fuel to the user bears no relation to the 
direct costs of service, costs imposed on others, the benefi ts they 
enjoy or their willingness to pay for better service. Nor does the total 
tax revenue bear any relation to public expenditure on transport: 
Coates (1999) notes that in 1975 road taxation totalled £12.8 billion 
and spending on local roads, local public transport and national 
roads totalled £11.5 billion (fi gures in 1998 prices). By 1997/98 tax 
had risen to over £31 billion and spending had fallen to under £6 bil-
lion. So what was once a rough balance has changed to a consider-
able imbalance. This trend has continued. It is not clear that many 
people are aware of this, or how it has occurred. Traffi c has grown 
relentlessly as real incomes and economic activity have increased, 
and there has been a steady increase in the rate of fuel duty. Conse-
quently the yield from fuel duty has grown to be a very import  ant 
source of Exchequer revenues – largely sumptuary taxation.

1 INTRODUCTION
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In the absence of any market mechanism the UK government 
has, since the 1960s, been a world leader in developing cost–
benefi t-based methods for the scientifi c appraisal of investments 
in road schemes. This was evidenced by the report of the Inde-
pendent Advisory Committee on Trunk Road Assessment (1976). 
Sadly, these techniques have been overwhelmed by the inevitable 
administrative and political pressures of the public spending 
decision-making process. Allocation of public expenditure to the 
transport sector and within the sector bears less and less relation 
to any objective justifi cation. This has become particularly marked 
since the turn of the century with the apparently uncontrollable 
drift of funding in favour of the railways (see Glaister, 2002).

The outcome of a lack of market signals and centralised 
planning has been what one would expect: under-provision in 
some places with the limited capacity being rationed by queuing 
in the form of traffi c congestion; over-provision in other places 
with expensive infrastructure offering excessive capacity of little 
economic value; commerce and the general public paying a great 
deal for their use of the roads but with no mechanism through 
which they might express their preferences for paying more (or 
less) for better (or worse) standards of service.

The constructive use of road user charging could introduce a 
valuable new dimension to transport policy. It could be used to 
simultaneously contain traffi c growth at times and places where 
congestion is a problem, while ameliorating environmental 
damage and reducing the pressure to increase road capacity. In 
other words it could both achieve more effi cient use of the existing 
transport infrastructures and offer the right signals about when, 
where and to what extent it would be worthwhile investing in new 
capacity.

The importance of transport to the electorate

Transport matters to the public, and we spend far more on it than 
we used to. The annual Family Expenditure Survey reveals that in 
1962 households allocated about 9 per cent of their expenditure to 
transport and 33 per cent to food, alcohol and tobacco. Now trans-
port, at 15 per cent, is second only to expenditure on housing and 
utilities at 18 per cent, while food, alcohol and tobacco account 
only for 13 per cent. Most of this household transport spending 
is on owning and running private vehicles. While car ownership 
is not universal it is far more common than it used to be: car avail-
ability (including as passengers and the use of taxis) has spread 
much farther among the young, the older population and poorer 
households than is commonly realised. This has been the result 
of increasing real incomes, demographic changes, generally falling 
real costs of motoring and spectacular improvements in the quality 
of the vehicles that can be purchased for a modest sum. 

Meanwhile public transport has become much less relevant, 
with the exception of some special markets such as commuter 
routes to London. Only 6 per cent of UK passenger kilometres 
travelled are by rail, and the Strategic Rail Authority notes that 
more than half the population uses a train less than once a year 
(SRA, 2003). Rail accounts for 5 per cent, bus accounts for 6 per 
cent and car for 85 per cent of all passenger kilometres (excluding 
walking). Rail now carries 8 per cent of freight tonne kilometres.

The emerging transport problem: traffi c congestion

The Labour government’s Transport White Paper (DETR, 2000a) 
generally failed to come to grips with these realities, but since then 
the UK government has slowly begun to respond to the  electoral 
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implications of these rapid and fundamental changes. The govern-
ment’s response to the fuel protests of autumn 2000 was an early 
example. Tax on road fuels had been increasing at 5 per cent per 
year above infl ation in the latter years of the Conservative govern-
ment, and the 1997 Labour government increased this to 6 per 
cent. The rationale offered by Labour was that traffi c growth 
had to be stopped and that road users should be given stronger 
incentives to reduce damaging emissions. This policy succeeded 
in meeting its objectives. It also raised a great deal of tax revenue, 
though neither government declared that as an explicit objective. 
But the Labour government quickly abandoned the policy in late 
2000 when a rapid rise in the world price of oil compounded the 
tax rate increases and precipitated the fuel protests. 

Traffi c growth in Britain is placing an increasingly heavy 
burden on our road infrastructure capacity. If present policies 
are maintained England could have 25 per cent more traffi c by 
2010 than it did in 2000 (DETR, 2000b; DfT, 2003). Relentlessly 
worsening traffi c congestion reminds many voters on a daily basis 
that there is a transport problem. The welcome announcement in 
December 2002 (DfT, 2002) of a carefully targeted and modest 
increase in road building may have been a response to this. Even 
more welcome was the recognition by the Secretary of State for 
Transport in July 2003 (DfT, 2003) that under current policies 
things will inevitably continue to deteriorate and that road user 
charging should be seriously investigated as one of the practical 
ways of dealing with the problem.

Some of the factors causing the anticipated traffi c growth are: 
the hoped-for increase in real incomes; rapid improvement in 
the fuel effi ciency of cars; and the current policy of allowing the 
pump prices of fuel to fall in real terms as crude oil prices fall in 

real terms. Meanwhile, the presently planned increases in road 
capacity will not match this growth in demand – and a decision 
to greatly expand road building, were it to be made, could not 
make much difference for many years because of the time it takes 
to deliver new road projects. Consequently congestion looks set to 
get worse in many locations. 

To illustrate, assume there was no change in real taxes or 
charges but a 22 per cent increase in the underlying demand for all 
modes of transport. This could result from ten years’ compound 
growth in real incomes at 2 per cent per annum and is just short of 
the government’s own prediction of 25 per cent more traffi c by the 
year 2010 (DETR, 2000b). Also assume that there were no changes 
in road capacity above that existing in 2000. Maps 1 and 2 (on 
pages 67 and 68) indicate the effect on road speed and road traffi c.

Map 1 indicates the predicted effects on average speeds in 
England. The method we have used to construct these maps 
is explained below. For all the maps in this document we have 
adopted the convention that blue means that things have got better 
compared with today’s base and red means they have got worse. 
‘Better’ means higher speeds or less traffi c and ‘worse’ means 
lower speeds or more traffi c. Clearly, more traffi c is not neces-
sarily bad from an economic perspective – ‘worse’ simply means 
that traffi c has increased or slowed down, indicating worsen ing 
driving conditions for a given road capacity.

The areas of stress show up in red. They are London and the 
motorway corridors into London, the West Midlands conurba-
tion and some other urban centres, including Tyneside. There is 
an important medium stress band stretching from Manchester to 
Leeds and Bradford. Otherwise there is little speed reduction due 
to increased congestion in the North, South-west and East Anglian 
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regions, where there is spare capacity outside the large towns. This 
map of stresses bears a resemblance to the map published in 1998 
by the then DETR (2000a). These changes are averages across day 
and night and across the week, so they disguise the fact that at peak 
times within the week the speed reduction would be considerably 
worse than the average.

Map 2 shows the corresponding road traffi c increases. Because 
speeds have reduced so much in London, time costs of travel have 
increased and the traffi c growth is held to less than 5 per cent. At 
any given level of money cost and time cost the demand has grown 
by 22 per cent, but higher time costs due to traffi c congestion 
then ‘choke off’ part of the underlying growth in traffi c demand. 
Although Map 2 indicates that traffi c growth is less in London and 
the South-east than in other areas, this is only because the effect of 
an increase in traffi c on speed is so great in already congested areas 
that the decrease in speed and increase in traffi c generated in turn 
chokes off some of that increase in traffi c. Even after allowing for 
that effect, the impact on speeds is still much greater in the areas 
indicated in red in Map 1. 

The two maps exhibit the weight of activity in London and the 
South-east regions and clear North–South and East–West divides 
– a feature that is characteristic of many of our results. 

The overall effect on the national transport systems is shown 
in the second line of Table 1. Nationally there is a 20 per cent 
increase in road traffi c: not the full 22 per cent because of the deter-
rent effect of increasing congestion and reduced speeds. There is 
a 24 per cent increase in rail patronage. The fi nancial position of 
the railways improves by £0.77 billion per annum (neglecting any 
operating or capital costs involved). The Exchequer receives £4.2 
billion per annum in additional fuel tax revenues at current rates. 

There is an increase in environmental damage costs of £1.2 billion 
per annum.

The need for a new policy

The future growth scenario just described is a signifi cant over-
simplifi cation of the vision implied by policy statements by the 
Secretary of State in December 2002. Our interpretation of these 
policy statements is as follows:

• A 50 per cent increase in passenger rail traffi c. 
• A 20 per cent increase in bus traffi c in London and a 10 per 

cent increase outside London. 
• A 20 per cent improvement in the average fuel effi ciency 

of cars and a 13 per cent improvement in the average fuel 
effi ciency of commercial vehicles. 

Table 1 The consequences of 22% traffi c demand growth

 Traffi c All   Car  Commercial   
  passenger km vehicle 
  km  km 
 –— Ratio of fl ow to the current value1 ——

Current (2003) 1 1 1 1 
22% demand growth 1.20 1.20 1.19 1.20

 Bus   Rail   Car    Bus  Rail 
 passenger passenger cost subsidy subsidy
 km km £ per km
 — Ratio of fl ow to  £m p.a. £m p.a.
 the current value1—

Current (2003) 1 1 0.104 1,408 1,597
22% demand growth 1.20 1.24 0.104 1,425 828

1 For example, a ratio of 1.2 would normally be interpreted as a 20 per cent increase 
and a ratio of 0.94 as a 6 per cent reduction.
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• Fuel price to the user to fall from the value we have used of 
£0.80 per litre to, say, £0.70 per litre (in today’s prices). 

• Values of time would increase as real incomes increase, 
perhaps by 20 per cent or so. 

Taken together these assumptions would imply substantially 
more increased demand for road traffi c growth than the 22 per 
cent used in our illustration. For instance, the combined effect 
of improving fuel effi ciency and a fall in the real fuel price would 
reduce the real cost of fuel per vehicle kilometre by over 30 per 
cent. This set of assumptions might lead to an average 25 per cent 
increase in road traffi c by 2010 after accounting for the deterrent 
effect of worsening traffi c delays.

The House of Commons Transport Committee (2003) 
concluded that:

Improvements in technology and public transport alone 
will not solve our congestion and pollution problems. The 
only effective way of achieving a sustained cut in congestion 
appears to be to introduce some road user charging on 
our busiest roads during peak periods. Introducing inter-
urban charging will be a diffi cult decision to take, and 
the assumption has been that it would be unpopular. But 
the alternative is increasing congestion and pollution, a 
proposition which we fi nd unacceptable and potentially 
more unpopular.

The Select Committee also notes that even if there were the 
political will to develop suffi cient capacity to meet the forecast 
demands for travel by road, bus and rail, the cost implications 
would be unaffordable in terms of the current public spending 
environment. 

While we cannot be precise in this study about the level of 
charges and revenues that might be appropriate by 2010, it is 
plain that the pressure to introduce some radical new policy such 
as general road user charging will become much stronger by then 
than it is today.

What could road user charging offer?

This is a study of what, in principle, road user charges across the 
whole of England might have to offer if they refl ected properly the 
costs that road users impose on one another and on third parties. 
We start from the proposition that to date ‘prices’ have been set on 
the basis of historical precedent or political expediency and their 
potential use as a tool of effi cient transport management has not 
been given suffi cient attention. 

While people generally use some phrase such as ‘congestion 
charging’ (and that is appropriate for the London scheme), our 
study concerns ‘road user charging’ because it also accounts for 
other costs in addition to congestion, such as road maintenance, 
additional accident costs and environmental costs such as noise, 
air pollution and greenhouse gas emissions. 

We present results that allow for a comparison of the current 
structure of transport taxes and charges with that implied by 
several policy scenarios. 

Having presented these alternatives we discuss a number of 
the issues of political economy that would have to be resolved 
by any government seeking to introduce a practical policy of 
national road user charging. We do not seek to raise diffi cul-
ties in order to be negative or to denigrate the policy. On the 
contrary, we can see little alternative to user charging in some 
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form sooner or later, and the sooner it can be introduced the 
more good it can do. We think the diffi culties are real, are less 
tractable than some people appear to believe, and have to be 
identifi ed and dealt with.

The economic principles underlying road user charging are 
long established. In an essay written just after World War II, 
Professor Milton Friedman outlined a proposal involving putting 
radioactive material into road markings and recording the use 
a vehicle had made of the roads by vehicle-mounted Geiger 
counters: a nice example of the right economic principles being 
proposed for implementation through impractical technology.

The theory was completely specifi ed in Sir Alan Walters’ (1961) 
seminal article ‘The theory and measurement of private and social 
costs of highway congestion’. An offi cial UK committee under the 
chairmanship of Ruben Smeed (1964) thought road pricing both 
timely and technologically practicable. Colin Buchanan (1963) 
correctly and far-sightedly diagnosed the traffi c growth problem 
in his infl uential Traffi c in Towns, but he did not embrace pricing 
as a possible solution. In passing he did mention ‘a system of 
pricing the use of road space’ as one of four options, but then 
said no more about it. His masterly analysis of what would have 
to be done if traffi c growth were not tamed caused much alarm. 
It is a shame that in the debate that followed his publication 
the use of pricing as a way of achieving the reduction of traffi c 
growth was not given any attention. It was the drastic implica-
tions for the urban landscape of attempting to accommodate 
traffi c growth which grabbed the attention of the press.

2  THE PRINCIPLES BEHIND ROAD 
USER CHARGING
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Since then several authors have articulated the case for road 
user charging (for example, Hibbs and Roth, 1992; Hibbs, 1993; 
Roth 1995). There was an experimental electronic scheme in Hong 
Kong and a long-standing, successful paper-based scheme in Singa-
pore (now converted to an electronic system). Small-scale bridge 
and individual highway tolling systems have worked without 
diffi culty, and several Scandinavian towns are operating charges 
for crossing a town boundary, often as a revenue-raising rather 
than as a congestion-reducing measure. Large-scale paper-based 
systems were seriously proposed for London on two occasions, 
and one would have been implemented had the relevant motion 
at the Greater London Council not been lost by a single vote (see 
Greater London Council, 1974).

Our general approach

We have used a simple and conventional approach to model the 
consequences of the various road user charging policies. The 
‘generalised’ cost to a user of a specifi c mode, in a particular place 
at a particular time of day, is a measure of the money value of the 
total of all the costs faced per person kilometre (for example, the 
money cost or fare, plus the cost of in-vehicle time, plus the cost 
of waiting time, plus taxation, plus any other relevant costs). Our 
approach assumes that the demand for any one mode is dependent 
on the generalised cost of using that mode and on the generalised 
cost of using all other modes.1 This represents the propensity to 

1 A detailed specifi cation of the methodology underpinning our model can be 
found in Glaister and Graham (2003a; 2003b) and Graham and Glaister (2003). 
The formulation used for demand is the semi-logarithmic form which has the 
property that own-price elasticities are directly proportional to own prices. 

switch between modes in response to changes in relative money 
charges or congestion.

Figure 1 provides a graphical illustration. The vertical axis 
represents the generalised cost per passenger or vehicle kilometre 
and the horizontal axis represents the fl ow of passenger kilometres 
per hour. The marginal private cost and marginal social cost lines 
are illustrated, intersecting the demand curve. These are, respec-
tively, the cost borne by a particular individual of making an extra 
one-kilometre trip and the cost to all individuals (including social 
costs borne by others) of one particular individual making an 
extra one-kilometre trip. The vertical distance between the lines 
represents (for any given fl ow) the difference between the costs 
borne by the individual user and costs imposed on everybody else. 
These will be time-delay costs from extra congestion and various 
other external costs such as accident risk, noise and pollution, all 
of which must be represented in money terms.

For example, at the fl ow x°i the cost in terms of the value of 
time and money spent of an individual travelling one additional 
kilometre might be £0.10 (point A). But the act of travelling that 
extra kilometre will cause a little extra pollution cost to others, 
slow down all the existing traffi c somewhat and cause wear and 
tear on a road. So the total cost to society of the extra trip might 
be the £0.10 plus £0.03: leading to a marginal social cost of £0.13 
(point D).

The demand relationship shown in the fi gure represents the 
way the demand might respond to changes in generalised cost. We 
establish an initial equilibrium at point A where demand (x0

i) is 
related to a level of generalised cost assuming the user pays the 

 Therefore price elasticities are not constant: as a price rises people become more 
responsive to changes in the cost of using the mode.
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private marginal cost of making a trip. The effi cient generalised 
cost and fl ow, given a free hand to adjust taxes and prices, is given 
by the point where the benefi t of an extra kilometre is just in balance 
with the marginal social costs: point C, with the reduced demand, 
xi . This could be achieved by imposing a unit charge represented 
by the distance between B and C. Therefore, put simply, our aim is 
to estimate the point C. 

We take the situation in 2000 as a base set of fl ows of vehicles 
and people. We establish this as an equilibrium, in which traffi c 
fl ows, demands, speeds and generalised costs are mutually 
consistent. That is, equilibrium speeds imply a set of generalised 
costs which imply a set of demands for the use of the network which 

Figure 1 The economics of road user charging
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implies a level of traffi c which implies the equilibrium speeds. We 
then estimate new equilibria following changes in generalised 
costs brought about by the imposition of new charging regimes. 

This approach recognises three fundamental linkages. First, 
varying prices will change volumes which, in turn, will lead to 
variations in important dimensions of quality, such as speed, as 
congestion changes. Second, varying prices and times will affect 
the mode of travel. Third, varying prices, taxes and subsidies will 
change the burden on the public purse and may change the funding 
available for new infrastructure both from public sources and from 
privately funded investment. Differing pricing regimes will create 
changes in patterns of demand, and consequently changes in the 
case for investment in infrastructure.

The steps for computing the movement from point A to point 
C are as follows:

1  Establish a base equilibrium in which speeds, traffi c fl ows, 
demands and generalised costs are mutually consistent.

2  Set up the appropriate responses of demand to price (the 
demand elasticities) and the relationships between changes 
in traffi c fl ow and changes in speeds (the speed/fl ow 
relationships).

3  Make a change to a policy variable such as a public transport 
fare, a tax on fuel or a road user charge per vehicle kilometre.

4 Calculate a new equilibrium with a new mutually consistent 
set of speeds, generalised costs and demands. 

This last stage involves an iterative process of calculation 
because of the many interdependencies. An example is shown in 
the box overleaf.
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Suppose that in the initial situation, as represented by point A 
in Figure 1 (on page 34), the uncharged road is carrying 100 
vehicle kilometres per hour, and the time and money costs to 
the vehicle users amount to £0.10 per vehicle kilometre.
Then, to refl ect external costs, an additional charge of £0.03 
per vehicle kilometre is imposed. This is represented by point 
D.

The demand relationship indicates that traffi c must fall: 
by construction the ‘last’ vehicle on to the road was willing to 
pay a maximum of £0.10, so some traffi c will be deterred by 
the new charge bringing the total cost to the user to £0.13. 
This would take us to a point to the left of points C and D, 
say to a traffi c fl ow of 90.

But there is now less traffi c and congestion will be less 
severe, so the £0.03 is now too high a charge to refl ect the 
external costs imposed by each user on all the others. So the 
user charge should be reduced from £0.03 to, say, £0.025.

Then traffi c will increase, perhaps to a point to the right of 
points C and D, say to 96.

And so the process continues until it converges to point 
C, where traffi c is, say, 95.

At this point a new equilibrium is established in which 
the ‘last’ vehicle on to the road is just willing to pay its own 
costs and the user charge and that user charge just balances 
the costs the ‘last’ vehicle (and any other vehicle) imposes on 
the totality of all other vehicles. Each vehicle is paying the full 
‘marginal social cost’ of its decision to use the road.

Establishing the equilibrium set of charges corresponding to 
point C in Figure 1 also yields estimates of the revised volumes of 
travel and hence the changes to tax revenues and public transport 
costs, revenues and subsidies. Thus an estimate is produced of the 
overall net effect on the public fi nances.

At the new equilibrium traffi c level, congestion and pollution 
have all fallen and the road user charge has generated revenue. 
Road users generally are made worse off because they are either 
paying more or they have been deterred from travelling. But it 
can be demonstrated that, in principle, there is more than enough 
revenue to compensate them so that everyone can end up better 
off. This is a refl ection of the fact that the facility is being more 
effi ciently used so that the overall economic value of the system is 
increased. 

This is one reason for the crucial importance of the issue of 
what happens to the revenues from road user charging. If, as may 
well be the case in practice, the revenues are not used to compen-
sate those paying the charge in some way, then those groups will be 
disadvantaged. That is why the decision to legislate to ensure that 
London congestion charging proceeds must be applied to trans-
port purposes in London was crucial to securing public support 
– at least the net revenues must remain in the transport sector 
and in the relevant geographical area. This is perhaps not ideal 
as it may encourage over-investment in public transport projects 
that do not produce an adequate economic return. Allowing local 
authorities (including the GLA) to reduce the council tax or non-
domestic property taxes using road charging revenues would be an 
alternative way of enabling revenues to be returned to local people, 
although this creates problems because local authority boundaries 
are not necessarily coincident with charging zones. At a national 
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level, of course, charges can be returned by reducing vehicle excise 
duty (see below). This desire to use net revenues to compensate 
the losers in the transition from one method of levying taxes for 
road use to another raises the issue of the costs of charge collection 
and enforcement. If they are too high there will not be enough net 
revenue left to compensate the losers, even in principle. Indeed the 
economic value created through effi cient pricing could be more 
than consumed by the scheme’s administration. 

This description is oversimplifi ed because in reality, and in our 
model, charged roads will be used by individuals with a range of 
values of time saving. When charges are introduced, those with 
the higher values will be more inclined to stay on the road, pay 
the charge and enjoy the benefi t of higher speed. Therefore the 
scarce and valuable resource, road space, is reallocated to those 
who gain the greater value from using it. This is a further source 
of economic effi ciency. Even without compensation, road users as 
a group may gain overall. There might also be economic welfare 
benefi ts that go beyond the benefi ts arising purely in the transport 
sector. For example, the overall costs of living in a congested area 
(say, the South-east) will be more closely matched by the costs the 
individuals that live there pay. Individuals can take economically 
more effi cient decisions about where they live, where they locate 
their businesses, and so on. 

Bus users will also benefi t from higher speeds and greater 
reliability, and bus operating companies will enjoy reduced oper-
ating costs. This will ultimately be refl ected in lower demands for 
subsidy from the taxpayer.

It is apparent that any particular proposal for levying charges 
and disbursing the revenues may have signifi cant implications for 
the distribution of welfare among road users of differing incomes 

and between road users and others. In Chapters 5 to 8 we examine 
the impact of various different charging schemes. Some of these 
schemes involve levying close to what might be regarded as 
economically effi cient prices. Others use slightly different criteria 
for charging for particular economic, political and practical 
reasons discussed below.
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The prospects for more extensive use of road user charging have 
been transformed by the experience with the London congestion 
charging scheme introduced by the executive Mayor of London, 
Ken Livingstone, in February 2003. Whether or not this scheme is 
ultimately judged to have been a success, it has already achieved a 
most important change. It has demonstrated to the general public 
and to politicians that charging for the use of roads is a practical 
policy that can make a real difference to behaviour and to conges-
tion levels. It can make a real improvement to the level of service 
enjoyed by remaining road users, in particular bus and taxi users, 
and by pedestrians.

How congestion charging came about

The London congestion charging scheme would have been very 
much less likely to have come to fruition had it not been for the 
coincidence of several factors. In 1986 Mrs Thatcher’s Conservat ive 
government abolished the local authority, the Greater London 
Council, and took much of the administration of London back into 
Whitehall, although some powers – notably concerning education 
– were passed to the thirty-three London boroughs (where they 
remain). The leader of the GLC at the time was Ken Livingstone, a 
radical Labour Party member. 

3  THE LONDON CONGESTION 
CHARGING SCHEME

When the government changed in 1997, Labour had made 
commitments to devolution in general and in particular to the 
creation of a new Greater London Authority (GLA). There was 
to be a directly elected assembly and a directly elected, executive 
mayor: a major innovation in UK local authority governance. It 
was recognised at the outset that transport would be one of the 
most important areas of responsibility for the GLA. 

The legislation was controversial and complicated. It took until 
2000 to be completed as the Greater London Act 2000. The legis-
lation enables a mayor to introduce a congestion charging scheme 
or a workplace parking charging scheme, the revenues from 
which would be mandated for transport purposes in the Greater 
London area. The decision to insist on the ‘hypothecation’ of the 
net revenues in this manner was highly unusual in UK govern-
ance. It was the outcome of a hard-fought battle during which the 
Treasury was persuaded that it was a necessary condition for the 
political acceptability of a scheme.

With commendable foresight, two years before completion of 
the legislation, the Government Offi ce for London (the Whitehall 
department with special responsibility for London matters) set 
up a study group of civil servants and outside experts to propose 
outline designs to be offered to an incoming mayor should he or 
she wish to introduce a charging scheme. At that stage it was not 
known who the candidates for mayor might be. 

The group duly researched the matter and published a report, 
‘Road Charging Options for London’ (RoCOL, Government Offi ce 
for London, 2000), which explained its recommended schemes. In 
the event, candidates for mayor representing the established polit-
ical parties showed little interest in such a policy. In particular the 
Labour government and the offi cial Labour Party candidate were 
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lukewarm about it in spite of having created the necessary powers. 
Ken Livingstone had wanted to stand as the offi cial Labour Party 
candidate in the hope and expectation of being seen to reverse the 
Conservatives’ abolition of the GLC in 1986. But he was rejected as 
candidate and excluded from the Labour Party so he stood as an 
independent. He saw value in a radical innovation and perceived 
suffi ciently strong electoral support to take the risk of including 
a manifesto commitment to introduce one of RoCOL’s recom-
mended congestion charging schemes. As with all the candidates, 
improving public transport was an important part of his offering, 
and he was able to present congestion charging in the context of 
a coherent overall transport package. Livingstone was always a 
strong candidate, not least because he had been the leader of the 
GLC at the time it had been abolished, an action that had caused 
resentment among the London electorate irrespective of political 
persuasion. 

Once elected Livingstone was able quickly to include the 
scheme in the draft of his statutory Transport Strategy and to 
move to statutory public consultation on the detail. He had a 
clear electoral mandate for the scheme, and it was suffi ciently 
well worked out to withstand the inevitable attempts to stop it 
through judicial review. Crucially, the chosen scheme had been 
designed to ensure that it could be implemented well within 
a mayor’s first four-year term of offi ce, leaving time for it to 
settle down before the next election in June 2004. The need 
to implement the scheme quickly and to minimise the techno-
logical, administrative and political risks – factors that RoCOL 
had identifi ed as likely to be crucial – explains the somewhat 
unadventurous and expensive design that was selected. Living-
stone was re-admitted to the Labour Party and was re-elected 

in June 2004. The principal opposition candidate had said he 
would withdraw congestion charging.

In short, the factors enabling successful implementation were: 
time spent on careful preliminary research into a specifi c, practical 
and reliable scheme design; a major discontinuity in governance 
arrangements; and a radical, independent politician with suffi -
cient personal support to win the election, willing to take risks. 

The outcome of congestion charging

Figures 2 and 3 illustrate the London congestion charging scheme’s 
effect. Transport for London’s (2003: para. 1.11) summary of the 
scheme after six months of operation includes the following:

• Drivers in the charging zone are spending less time in traffi c 
queues, with time spent either stationary or travelling at 
below 10 kilometres per hour now reduced by about a quarter.

• Journey times to, from and across the charging zone 
have decreased by an average of 14 per cent. Journey time 
reliability has improved by an average of 30 per cent.

• Traffi c management arrangements have successfully 
accommodated traffi c diverting to the boundary route 
around the congestion charging zone.

• About 60,000 fewer cars per day now come into the charging 
zone.

• Transport for London estimate that 20 to 30 per cent of these 
reduced car movements have diverted around the zone; that 
50 to 60 per cent represent transfers to public transport; 
and that 15 to 25 per cent represent switching to car share, 
motorcycle or pedal cycle, or other adaptations such as 
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travelling outside charging hours or making fewer trips to the 
charging zone.

• Fears of increased parking around suburban rail stations have 
not materialised.

• Early data on accidents within the congestion charging zone 
suggest that these are at least continuing to fall broadly in line 
with pre-charging trends, although a full evaluation of the 
road safety effects will take several years.

• Congestion charging is expected to generate £68 million 
this financial year (2003/04) for spending on transport 
improvements, and £80 million to £100 million in future years.

After the fi rst year of operation, Transport for London (2004: p. 1) 
further concluded that:

• Driver responses to charging remain settled: traffi c data, 
payments data and other survey information all continue to 
point to new settled patterns of travel.

• Traffi c delays inside the charging zone average 30 per cent 
lower than before charging was introduced.

• Provisional estimates of year-on-year changes in traffi c levels 
during charging hours show a reduction of 15 per cent in 
traffi c circulating within the zone, and a reduction of 18 per 

Figure 2 Traffic entering the charging zone during charging hours on
a representative selection of major entry points
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Figure 3 Congestion levels in the charging zone during charging hours

Source: Transport for London (2004)
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cent in traffi c entering the zone during charging hours.
• There remains no evidence of any signifi cant adverse 

traffi c impacts from the scheme outside the zone. Traffi c 
management arrangements continue to successfully 
accommodate traffi c diverting on to the boundary route, and 
more widely in inner London.

• Public transport continues to cope well with ex-car users: 
additional bus capacity is accommodating extra passengers 
travelling to the zone, both as a result of charging and as part 
of the wider trend towards increased bus travel throughout 
London.

• Buses continue to demonstrate signifi cant gains in reliability 
in and around the charging zone, with up to a 60 per cent 
reduction in disruption caused by traffi c delays.

• Surveys of over 700 businesses inside and immediately 
outside the charging zone have shown that wider economic 
and other factors were reported most frequently as infl uences 
on recent business performance; congestion charging 
constituted only 12 per cent of the reported infl uences.

• When asked whether they support congestion charging as 
long as there is continued investment in public transport, 
around 60 per cent of the surveyed businesses said they did 
and only around 20 per cent said they did not.

• Further analysis of economic trends and other data are 
confi rming the key infl uence that ‘external’ factors had on 
the central London retail economy during the fi rst half of 
2003, and that the direct congestion charging effects on retail 
performance are small.

• The improvements in congestion, public transport and 
amenity are being recognised by businesses and Londoners.

• A phased programme of improvements to the enforcement 
service is also being introduced. In line with this the number 
of Penalty Charge Notices (PCNs) issued has increased with 
an average of some 165,000 per month, while representations 
made in response to PCNs have fallen from 64 per cent in 
the early weeks of the scheme to a recent level of about 22 
per cent. This indicates both increased familiarity with the 
scheme and improvements in its operational systems.

One of the most controversial aspects of the scheme remains 
the effect it may have had on the retail trade within the conges-
tion charging zone and on business more generally. Transport for 
London (2004) discusses this issue at length, noting that one has 
to interpret the evidence with considerable care because of the 
coincidence of several unrelated but infl uential events, such as the 
closure of the Central Line for a period of months and a slump in 
national and international tourism. It will be some time before the 
effects – good and bad – on business can be reliably identifi ed (see 
also Bell et al., 2004). One of many controversial issues here is the 
extent to which one should be concerned only with the impact on 
the businesses within the charging zone, or whether the relevant 
area is the whole of the urban area. 

Table 2 summarises the revenues and costs forecast for the 
fi rst year of operation. Forecast net revenue for 2004/05 onwards 
is £80–£100 million per year, and costs are expected to fall in 
subsequent years. It is notable that in the fi rst year the costs are of 
the order of two-thirds of the gross revenues. This is a refl ection of 
the extremely expensive nature of the particular technological and 
administrative systems chosen, for reasons already noted.

Table 3 gives a preliminary economic appraisal of the London 
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Table 2  Forecast scheme revenues and costs for fi nancial year 2003/04 
(£ million)

Revenues

Residents (at 50p per day) 2
Vehicles (at £5 per day)  102
Fleet vehicles (at £5.50 per day) 11
Total congestion charge payment 115
Penalty Charge Payments  50 
Total gross revenue 165

Costs

Operating costs 2003/04 (reduces in subsequent years)  97

Net revenues 68

Source: Transport for London (2003), para. 4.9

Table 3  Preliminary estimates of costs and benefi ts of the central 
London congestion charging scheme (£ million per year, 
rounded)

Annual costs

TfL administrative and other costs  5
Scheme operation  90
Additional bus costs  20
Charge-payer compliance costs  15
Total  130 

Annual benefi ts

Time savings to car and taxi occupants, business use 75
Time savings to car and taxi occupants, private use  40
Time savings to commercial vehicle occupants 20
Time savings to bus passengers  20
Reliability benefi ts to car, taxi and commercial vehicle occupants 10
Reliability benefi ts to bus passengers  10
Vehicle fuel and operating savings  10
Accident savings  15
Disbenefi t to car occupants transferring to public transport, etc.  –20
Total  180

Source: Transport for London (2003), para. 5.12

scheme. Despite the high costs there is an estimated excess of 
economic benefi t – mainly from time savings – over the costs. It is 
clear, however, that if congestion charging is to be worthwhile in 
revenue and economic benefi t terms in a less congested city than 
central London, then ways must be found to reduce the costs.
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In order to establish our representation of the initial ‘base’ situ-
ation, data are required on travel demands, values of time, vehicle 
operating costs, traffi c speeds, external costs, and travel demand 
elasticities. In this chapter we describe the sources of our data and 
then describe the way in which the data were used to produce the 
maps that present the results visually. This description is a basic 
overview of the models and approaches used and of our data 
sources. A full presentation of the technicalities of the models and 
data sources is in the references contained within this chapter. 
The approach used involves complex geographical and economic 
modelling. It is not necessary to understand the models in detail in 
order to understand the results presented in the chapters following 
this one. Full verifi cation of the results, however, would, of course, 
require a detailed knowledge and application of the models used 
to predict transport usage, revenues, costs and so on. 

Data sources
Road traffi c demand data

Detailed road traffi c fl ow data were provided by the UK Depart-
ment for Transport (DfT). These data relate to England for the year 
2000 and were used to create a ‘base’ set of fi gures to represent the 
situation in 2000. The data represent fl ows of private cars, buses, 

4  THE DATA AND THE LIMITATIONS 
OF OUR ANALYSIS

light goods vehicles, heavy goods vehicles and articulated goods 
vehicles. The data for private cars are further disaggregated by six 
journey purposes.

England is divided into the nine English Government Offi ce 
Regions and the data are further divided by type of road, a variety 
of different urban and rural area types and nineteen different 
times of the week. This yields 4,480 categories, and for each of 
these there is a ‘busy’ and a ‘not busy’ direction giving a total of 
8,960 ‘cases’.

Public transport demand data

Public transport demand data were derived from published 
sources, principally Transport Statistics, Great Britain (DTLR, 
2001a) and Regional Transport Statistics (DTLR, 2001b). We 
derived estimates for bus and rail passenger kilometres by region 
and for average bus and rail fares paid. While bus fares varied by 
region, rail fares did not because we could not secure satisfactory 
rail receipts data by region. A national average was used for rail.

Values of time 

Values of time in 1998 prices were taken from the DfT’s Transport 
Economics Note (DETR, 2001) and adjusted to allow for infl ation 
and real income growth between 1998 and 2003 (ibid.: Table 2/7). 

Vehicle operating costs

The DfT’s Transport Economics Note provides vehicle operating 
cost formulae. Fuel effi ciency gains between 1998 and 2003 were 



p r i c i n g  o u r  r o a d s :  v i s i o n  a n d  r e a l i t y

52 53

t h e  d a t a  a n d  t h e  l i m i t a t i o n s  o f  o u r  a n a ly s i s

applied (see DETR, 2001: Table 3/4). Fuel was assumed to be 
priced at £0.80 per litre for cars and commercial vehicles and at 
£0.34 per litre for public service vehicles, after rebate of fuel duty. 
We assumed that bus average loads would stay constant so that 
the total capacity would be adjusted in step with the volume of 
patronage; we also assumed that bus costs varied in direct propor-
tion with patronage. For rail we were unable to determine a defen-
sible assumption on how rail costs might vary with rail traffi c. We 
therefore assumed that train services and hence train costs would 
be unchanged throughout, changes in patronage being accom-
modated by changes in average train loadings. In cases where rail 
demand falls this may be realistic. In cases where it rises then it is 
unrealistic because the railway is already at or near full capacity in 
many cases (for instance, in the London peak commuter market).

Traffi c speeds and speed/fl ow relationships

For each road type and area type in our road traffi c data we had 
information that allowed us to estimate speeds. Speed/fl ow rela-
tionships are crucial to the computation of the costs of congestion 
because they represent the way in which speeds reduce as traffi c 
increases. The ones we used were suggested by the DfT. 

Transport cost data

For the private and social costs of vehicle trips we used the fi gures 
given in the study of road and rail transport costs in Britain by 
Sansom et al. (2001). They provide estimates of the external costs 
of road and rail travel specifying costs related to infrastructure 
operation, external accident, air pollution, noise and climatic 

change. Some of the values we used are shown in Table 4. Separate 
estimates are presented for different vehicle types, area types 
and infrastructure types. We estimated the marginal social costs 
of congestion ourselves, computing them numerically using the 
traffi c data in conjunction with the speed/fl ow relationships. 

Elasticities

The elasticities represent the propensities of the various types of 
traveller to change their volume of travel or to switch mode of 
travel in response to changes in travel costs and journey times. We 
derived the elasticities we used from a variety of sources. Graham 
and Glaister (2002a; 2002b; 2004) provide a survey of evidence 
on price elasticities of car traffi c and freight traffi c. The most 
import ant of these is a long-run elasticity of car traffi c with respect 
to fuel price of –0.35; that is, if fuel prices rise by 10 per cent, then 
car traffi c will, after a period of full adjustment, fall by 3.5 per cent. 
Bus elasticities were taken from Dargay and Hanly (1999) and rail 
elasticities from ATOC (2001). London-specifi c elasticities are 
provided by Grayling and Glaister (2000).1

Table 4  Road costs (pence per vehicle km), Great Britain, 1998 prices 
and values

Cost category Low High

Infrastructure operating costs and depreciation 0.42 0.54
External accident costs 0.82 1.40
Air pollution 0.34 1.70
Noise 0.02 0.05
Climate change 0.15 0.62

Source: Sansom et al. (2001)

1 Complete technical information can be found in Glaister and Graham (2003a).
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The maps

We illustrate the geographical distribution of the effects we 
predict our policies to have by means of a series of maps. This 
can only be a general indication because our model does not 
contain a representation of the actual road network or the origins 
and destinations of trips. In outline the maps were constructed 
as follows.

The data are arranged in 8,960 rows. Each row corresponds 
to a type of road (1 to 7), in a particular area (1 to 10), in one of 
the nine regions of England, at some time of the day (divided into 
eleven periods), and in a busy or non-busy direction. 

We developed a correspondence between these rows and the 
electoral wards of England. We chose to represent two types of 
effect geographically: changes in traffi c volume and changes in 
traffi c speed.

For traffi c data we take passenger car units (PCU): a measure 
of the road space consumed by commercial vehicles and buses 
relative to the standard passenger car, per hour, for each type of 
road, averaged over defi ned periods of the day, and allocate this 
value to the wards in correspondence to their associated location. 
At ward level we have information on the length of three road 
types: motorway, A-road, and B-/minor road. We aggregate the 
model PCU per hour data (by averaging) for the seven road types 
to correspond to motorway, A-road and B-/minor road. We then 
multiply the ward PCU per hour values by the length of each road 
type in the ward to calculate PCU kilometre per hour values, or, in 
other words, traffi c fl ows. 

For speed data the procedure differs slightly because we have 
to use weighted averages to account for the fact that speeds are 
associated with different traffi c fl ows. 

Glaister and Graham (2003a) specify these procedures in 
detail.

Limitations

In implementing our model we have used the best evidence we can 
fi nd. But many simplifying assumptions have been necessary and 
our approach does have important limitations. 

Our model does not allow travellers to switch travel from one 
time of day to another, mainly because we did not have an object-
ively defensible way of modelling this. Our results may therefore 
exaggerate the overall traffi c reduction for a particular level of 
congestion charge as motorists could switch journeys to times of 
day when congestion was lower. Or the results may understate the 
overall traffi c reduction from congestion charges at a particular time 
of day as people move their journeys to a less busy time of day. In 
the longer term this effect may be greater than in the shorter term 
because, in the longer term, school hours, working hours, etc., can 
be adjusted to refl ect the cost of travelling at different times. 

The model features no explicit transport network and makes 
no attempt to represent origin-to-destination trip patterns. 
Consequently, we are not able to distinguish between changes in 
numbers of trips and changes in average trip length; the historic-
ally observed responses to changes in costs and prices (the elastici-
ties) are measures of a combination of both phenomena.

Our modelling works throughout in terms of costs 
and charges per vehicle kilometre and average traffi c flows 
(passenger car units per hour). The model is not capable of 
accurately representing certain types of charging schemes, 
such as workplace parking charges, cordon or area schemes. In 
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cordon schemes, vehicles are charged at the moment they cross 
a cordon bounding a designated area and not for the distance 
they may travel inside the designated area. In area schemes, a 
vehicle is liable for a charge if it is used in the designated area 
at the designated times (whether or not it crosses a cordon), as 
in the London scheme. Again, the charge may not be related to 
distance travelled. Proper modelling of these schemes requires a 
different approach at a finer grain of geographical detail. 

Our representation of public transport is less satisfactory than 
that for road travel. This is because, as we have noted, the avail-
able public transport statistics are simply not as good as those 
we had for road traffi c. One particular note of caution should be 
raised regarding the zero-tax scenario outlined below. In prin-
ciple subsidies to public transport should have been eliminated 
entirely, but we found that it is not feasible to do this for bus 
subsidies by raising fares. We had assumed that all the demand 
relationships have the property that as a price is increased the 
responsiveness (elasticity of demand) also increases, to represent 
the fact that the respective service is becoming less competitive. 
As a consequence, there comes a point where raising price no 
longer increases revenue (that is, the revenue is maximised at 
the point where the elasticity reaches unity). As we have repre-
sented them, the economics of the bus industry were so weak 
that subsidy could not be eliminated at any fare. So bus fares 
were raised by 20 per cent and 33 per cent in London. Rail fares 
were raised by 80 per cent. 

In the cases of cars, commercial vehicles and buses we have 
assumed throughout that the number of individuals in each 
vehicle would stay the same as in the observed base situation. 
In reality changes in charges would create incentives to increase 

vehicle occupancies. That could be an important consideration: if 
occupancies were to increase by 10 per cent then one could carry 
the same number of individuals using 10 per cent less road space.

The costs that are to be imputed to environmental damage 
such as air pollution and climate change are uncertain but they 
are important determinants of the pricing policies considered in 
this study. We accept the estimates of Sansom et al. (2001) of the 
several external and environmental costs of transport, summar-
ised in Table 4. We recognise that making these estimates is diffi -
cult and different people will come to different conclusions. We 
use values at the ‘low’ and the ‘high’ ends of the ranges to give an 
indication of how sensitive the policy conclusions might be to 
different assumptions made about the level of costs that should 
be imposed upon motorists in respect of environmental extern-
alities. There are also some important factors that have not been 
– or cannot be – quantifi ed. Some of these omitted factors may be 
detrimental to the environment or create social costs: for example, 
severance of communities by roads. Others are benefi cial or create 
social benefi ts: for example, better accessibility to family, leisure 
pursuits or employment opportunities. It is not apparent to us 
that we have necessarily either underestimated or overestimated 
the external costs and benefi ts of transport.

As a simplifi cation our modelling in the remainder of this 
study abstracts from the complication of future growth and 
analyses the way road user charging policies might have looked 
had they been imposed in year 2000 conditions. Realistic repre-
sentation of the future situation is diffi cult for several reasons. 
Two of the most important are as follows. First, the growth 
in traffi c would not be geographically uniform. To model this 
would be outside the scope of this study. Second, there will be 
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increases in the capacity of road and rail networks by 2010, 
particularly at the places where congestion would become the 
most severe. Again, modelling these capacity increases fell 
outside the scope of this study. 

Because of traffi c growth stimulated by economic growth 
and falling motoring costs the appropriate charges and the 
revenue they would generate in, say, 2010 would be substan-
tially greater than those set out in the remainder of this 
study, and also signifi cantly greater than the revenue likely 
to be raised through fuel duty under present policies. Natu-
rally, the magnitude of the congestion charges that might be 
‘justifi ed’ by 2010 would be reduced to the extent that more 
capacity was provided or the underlying fuel taxation was to 
be increased.

We have modelled a range of road user charging policies. These 
include ‘revenue-raising’ and ‘revenue-neutral’ charging options 
and economically effi cient pricing. We discuss the main results in 
Chapters 5 to 7. More detailed results and in-depth discussion can 
be found in Glaister and Graham (2003a; 2003b) and Graham and 
Glaister (2003). 

In each of Chapters 5 to 7, we use tables similar to Table 5 and 
Table 6 in this chapter to illustrate the effects of introducing the 
particular congestion charging regime. Table 5 shows the extent 
of the change in usage of different modes of transport arising from 
the imposition of congestion charges followed by changes in costs 
and subsidies. The transport usage fi gures are defi ned as ratios so 
that 0.5, for example, would illustrate that usage had reduced by 
50 per cent.

Table 6, Column (1) shows an estimate of the total reduction in 
environmental costs as a result of the user charging policy. Column 
(2) shows benefi ts accruing to car, bus and rail passengers and to 
road freight operators (the total of charges paid net of any benefi ts 
such as faster journey times arising from the reduced traffi c fl ow). 
Column (5) shows the direct revenue gain to the Exchequer in 
terms of the user charges net of any rebates paid to vehicle users. 
There are additional fi nancial implications for the Exchequer. It 
is assumed that changes in bus and rail subsidies ultimately pass 

5  ADDING USER CHARGES TO 
EXISTING TAXES
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to the Exchequer in full (a positive number in columns (3) and (4) 
indicates a reduction in subsidy) and that there are changes in fuel 
tax receipts (above changes in VAT on fuel) because of changes in 
the volume of fuel purchased (Column (7)). Column (8) summa-
rises the overall Exchequer position. Column (6) shows the net 
benefi t of the road pricing regime. Column (9) shows the benefi t 
net of all costs to the Exchequer.

In this chapter we take current fuel duty and other charges 
as fi xed at today’s level and assume that new road user charges 
are additional to them. First we assume that charges are added to 
refl ect the environmental costs of road use only. Then we consider 
the impact of road user charging when an element refl ecting the 
cost of congestion is added. 

Environmental charges

Under this policy an additional charge is made to refl ect environ-
mental costs alone (which depend somewhat on vehicle type and 
location). There are no congestion charges. Low environmental 
costs are assumed to determine the charge. In this case, where 
user charging is added to existing road taxes and charges, aggre-
gate traffi c and travel are reduced by 5 and 6 per cent respectively. 
There is some increase in bus and rail travel. 

Table 6 shows an environmental cost saving of about £0.5 
billion per annum and an increase in Exchequer revenues of about 
£4.5 billion per annum. This illustrates how a charge can be used 
to address concerns about environmental damage. Of course, 
the critical issue is the set of estimates used for the per-vehicle 
kilometre environmental damage costs. But it is not the case, of 
course, that the existence of environmental damage should lead 

policy towards reducing traffi c at all costs – unless one believes 
that the environmental costs are unbounded. Note that the envir-
onmental charges also achieve benefi ts through reducing conges-
tion because they reduce overall traffi c fl ow.

Environmental charges and congestion charges 

We now make a further addition of a charge fully to refl ect the 
incremental congestion cost that each vehicle infl icts on all others. 
In this scenario every type of road user bears an additional charge 
per vehicle kilometre matching the estimated environmental 
damage it causes and a congestion charge corresponding to the 
total congestion costs that each additional vehicle kilometre 
imposes on all other traffi c.

Table 6 shows that, using the low environmental damage costs 
to determine the charges, this set of charges would yield extra 
direct revenue of £11.9 billion per annum, some improvement 
of bus and rail fi nances and an overall increase in the Exchequer 
revenue of £9.8 billion per annum. 

In some congested places the charges are high and the reduc-
tion in traffi c is substantial. But in many places and for much of 
the time there is little congestion, so the increase in charges is only 
the relatively small environmental tax. The net result is that this 
level of charges, that is charges that refl ect all the costs of road use, 
involves a reduction of only 9 per cent in overall traffi c levels – 
indicating the extent to which congestion is a localised problem.

Maps 3 and 4 show speed and traffi c changes and how the 
speed and traffi c changes vary across the country. Note that in the 
Greater London area the inner and outer areas are a darker shade 
of blue than the central area. This feature is also found in the maps 
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Figure 4 Current fuel tax rates, environmental charges and
congestion charges (low environmental costs)
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Average change = 0.905

Average change = 0.905

Average change = 0.899

Average change = 1.024

Average change = 1.067

0.35 0.50 0.65 0.80 0.95 1.10 1.25 1.40 1.55 1.70 1.85 2.00
0

10

20

30

40

50

change in traffic

0.35 0.50 0.65 0.80 0.95 1.10 1.25 1.40 1.55 1.70 1.85 2.00
0

10

20

30

40

50

change in car use

0.35 0.50 0.65 0.80 0.95 1.10 1.25 1.40 1.55 1.70 1.85 2.00
0

10

20

30

40

50

change in commercial vehicle use

0.35 0.50 0.65 0.80 0.95 1.10 1.25 1.40 1.55 1.70 1.85 2.00
0

10

20

30

40

50

change in rail use

0.35 0.50 0.65 0.80 0.95 1.10 1.25 1.40 1.55 1.70 1.85 2.00
0

20

40

60

80

100

change in bus use

0.35 0.50 0.65 0.80 0.95 1.10 1.25 1.40 1.55 1.70 1.85 2.00
0

5

10

15

20

25

change in car cost



p r i c i n g  o u r  r o a d s :  v i s i o n  a n d  r e a l i t y

66 67

a d d i n g  u s e r  c h a r g e s  t o  e x i s t i n g  t a x e s

illustrating other policy scenarios, and it indicates that traffi c 
congestion and the benefi ts of congestion charging are greater 
in those inner and outer areas than in the central area, where 
congestion charging was actually introduced in February 2003. 
This refl ects the common experience of London conditions, and 
it suggests that, if a way can be found to achieve it, the strongest 
candidate in England for congestion charging would be inner-
London, or possibly the whole of the Greater London area. 

Figure 4 shows the impact of charging in greater detail. Each 
panel is a histogram showing the distribution of the 8,960 cases 
(as explained in Chapter 4) with respect to the variable indic ated. 
These different cases represent different times of the day, geograph-
ical areas, etc. For example, if we take the third figure in the second 
column of Figure 4, this indicates the cost of using a car in all the 
different 8,960 scenarios that were modelled. The figure shows a 
change in car cost represented by a ratio (1.0 implies no change, 0.9 
a 10 per cent decrease, and 1.1 a 10 per cent increase, for example). 
In many cases the cost of using a car increases by a factor of between 
1.1 and 1.3 (that is, between 10 and 30 per cent), mainly refl ecting 
the environmental charges. There are cases where the charges on 
cars would increase by a much greater factor (up to a factor of 3, at 
which point we capped the cost increases). These represent a small 
portion of the affected traffi c, however. There are also some cases 
(for example, in respect of journeys in rural areas) where there are 
no increases in motoring costs. There might be some cases where 
the benefi ts from a reduction in journey time outweighed any 
increase in cost. More generally, we can see the distribution of 
outcomes arising from the imposition of road user charges. 

Table 5 shows that environmental charges at the low level 
together with congestion charges would reduce overall traffi c by 

Map 1 22% traffi c growth – effects on road speeds

Speed change %
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-0.5
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Map 3  Environmental charges and congestion charges 
– effects on road speeds

Speed increase %

+17.7

+3.5

+1.0

+0.4

+0.2

+0

Map 2 22% traffi c growth – effects on road traffi c

Traffi c increase %

+4.5

+16.1

+19.3

+21.0

+21.5

+21.9
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Map 5  Environmental charges and congestion charges, 
revenue-neutral tax adjustment – effects on road speeds

Speed change %

+17.9

+3.9

+0.6

+0.0

-0.1

-0.4

Map 4  Environmental charges and congestion charges 
– effects on road traffi c

Traffi c reduction %

-30.4
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Map 7 Zero taxes and subsidies – speed changes

Speed reduction %

-2.1

-0.6

-0.8

-1.1

-2.1

-8.5

Map 6  Environmental charges and congestion charges,
revenue-neutral tax adjustment - effects on road traffi c

Traffi c change %

-28.1
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Map 9  Zero fuel duty, economic environmental charges and 
congestion charges, low environmental costs – 
effects on road speeds

Speed change %

+18.5

+3.4

+0.03

-0.1

-0.4

-0.4

Map 8 Zero taxes and subsidies – traffi c changes

Traffi c increase %

+5.1

+15.7

+19.3
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about 9 per cent whilst environmental charges alone would reduce 
it by 6 per cent. Although environmental charges are relatively 
small compared with the congestion charges in highly congested 
areas, congestion charges apply only at relatively few times in a 
few places whilst environmental charges are universal.

The overall evaluation of benefi ts in Table 6 shows that net of 
costs there is a gain of £2.75 billion per annum, with the overall 
disbenefi t to vehicle users, passengers and freight of about £8 billion 
per annum being offset by environmental benefi ts, improved 
public transport finances and increased tax revenues (which are 
largely a refl ection of the value of improved travel conditions).

This policy of environmental taxation and congestion charging 
could be combined with an almost complete removal of the annual 
vehicle licensing charge (Vehicle Excise Duty, VED – the tax disc). 
That would leave a net increase in road taxation of the order of £7 
billion per annum because total VED revenue is about £5 billion 
per annum (that is, £11.9 billion in Table 6 minus £5 billion). Thus 
the policy could involve moving taxation away from fi xed charges 
on ownership towards charges for use. Policies that change the form 
of road user charging and taxation rather than imposing charging 
on top of existing systems are discussed in Chapters 6 and 7. 

Tables 5 and 6 also show the corresponding results using the 
high environmental costs. Now overall traffi c falls by 19 per cent 
rather than 9 per cent. The net gain to the Exchequer rises to £15 
billion per annum from £10 billion per annum, and the saving in 
environmental costs increases from £0.91 billion per annum to 
£5.04 billion per annum. These differences refl ect the fact that, 
as shown in Table 4, the high environmental cost estimates are 
signifi cantly greater than the low ones, particularly in respect of 
air pollution and climate change.

Map 10  Zero fuel duty, environmental charges and congestion 
charges, low environmental costs – effects on road traffi c

Traffi c change %

-25.9

-3.8

+2.2

+13.1

+21.1

+25.6
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This policy preserves the same structure of taxes and charges 
as in the previous chapter, but makes a rebate per vehicle kilo-
metre so that the overall direct charge revenue is unchanged 
from today’s level (and there is an increase in total fuel tax take 
of £0.6 billion per annum because there is an overall increase in 
the volume of fuel consumed). Overall, this has the effect of main-
taining revenue from road users at approximately the current 
level. Road users are charged at the margin for the congestion 
and environmental damage that they cause but charges per kilo-
metre are then reduced at a uniform rate to leave total revenue 
to the Exchequer unchanged. Thus there are differential charges 
to refl ect environmental damage and congestion because the 
rebate paid to motorists is based only on total distance travelled. 
Throughout this chapter and the next one we assume that VED 
(the tax disc) is left unchanged as a simplifi cation. As we noted in 
the previous chapter, it would undoubtedly have to be considered 
as a part of any practical package of changes to taxes and charges. 
Indeed, the per kilometre passenger rebate that has been assumed 
in this chapter could be replaced by a removal of VED and a reduc-
tion in fuel tax to produce revenue neutrality. 

The results are displayed in Figures 5 and 6 and Maps 5 and 6. 
The effects on traffi c are quantifi ed in Tables 7 and 8. This scenario 
is particularly interesting in that it achieves a redistribution of 

6  REVENUE-NEUTRAL 
ENVIRONMENTAL AND 
CONGESTION CHARGES
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traffi c away from congested times and places and away from those 
areas where environmental damage is greatest, while leaving total 
tax and charge revenues largely unchanged and accommodating a 
slight increase in overall traffi c.

Table 7 shows how the overall effect on traffi c volume is 
broadly neutral but the histograms in Figure 5 show a consider-
able dispersion about the average. While many cases (that is, times 
and places) would experience only a small increase or decrease in 
traffi c, there are substantial numbers of cases that would enjoy 
a 20 to 30 per cent reduction – the more congested urban areas 
– and substantial numbers of cases that would experience 10 to 15 
per cent increases – the less congested times and rural areas. The 
drivers at less congested times and in rural areas would benefi t 
from the rebate designed to ensure revenue neutrality but would 
pay very low user charges. The overall effect on commercial vehicles 
is less variable than that on private cars, but the two lighter classes 
of commercial vehicle are more likely to enjoy a cost reduction 
than the heavy articulated lorries. Presumably this is because the 
heaviest vehicles, which consume a great deal of fuel, suffer more 
from the environmental charge and also use the more congested 
roads on average. There is a broadly neutral overall effect on rail 
travel with small reductions at many times and places balanced by 
larger increases over a wide range of times and places. There is an 
overall 5 per cent increase in bus travel. 

Map 5 shows the geographical incidence of this policy in terms 
of speed changes and Map 6 shows the geographical distribution 
of traffi c reduction. Traffi c is most reduced in the big conurba-
tions (coloured blue in Map 6) and it increases most in the country 
areas (coloured red), most notably in the North of England. Much 
of the central part of England outside the big cities is brownish, Ta
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Figure 5 Environmental charges and congestion charges;
revenue-neutral tax adjustment (low environment costs)
% of cases

Average change = 0.989

Average change = 1.051
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indicating little traffi c volume change. Map 5 shows how the big 
cities enjoy a substantial speed improvement. Interestingly, many 
of the places that have the biggest traffi c volume increase (such as 
the North of England) have little or no speed reduction – because 
they are areas with spare capacity and therefore little congestion. 
Thus many motorists will enjoy a substantial speed improvement, 
there will be very little reduction in traffi c speeds in other areas 
and motorists as a whole are not fi nancially worse off. The redis-
tribution of traffi c from congested to non-congested areas, facili-
tated by this charging scheme, has clear economic benefi ts. This 
scenario illustrates the proposition that, at today’s overall rates of 
fuel tax, motorists in city areas are undercharged for the conges-
tion and environmental damage they cause, while those in country 
areas are signifi cantly overcharged.

Compared with the policy that is not tax-revenue-neutral 
the overall net economic benefi t is reduced from £2.8 billion 
per annum to £1.8 billion per annum. This is mainly because 
traffi c is reduced less so there are fewer environmental benefi ts. 
The rebate ensures that many motorists are not quite paying 
the full marginal economic cost of making journeys, although 
if the rebate were in a different form (for example, through 
reducing vehicle excise duty) the overall economic benefi ts could 
be greater. The use of the per passenger kilometre rebate has the 
advantage, however, of leaving passengers and freight users as a 
whole better off by £0.9 billion per annum, while generating a 
small improvement to the Exchequer finances. Further, the costs 
arising from the pressure to provide more road capacity would 
be signifi cantly reduced.

Thus, here we have a set of road user charges that are clearly not 
optimal from an economic point of view. Charges are imposed that 

do refl ect all the costs of road use. Existing charges are retained, 
however – which they should not be in an optimal system – and 
a uniform rebate is offered – which also should not happen in an 
optimal system. Nevertheless, this chapter does show that, even 
with this system, there are considerable economic benefi ts. If poli-
ticians feel the need to ‘buy off’ affected groups through other tax 
changes, even if this undermines some of the economic objectives 
of the policy, there can still be considerable economic benefi ts 
compared with the current situation. 
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The current set of taxes has developed over the decades and 
has no economic rationale. There is no reason to expect that 
the total tax revenue over and above that which would result 
from the standard rates levied on other sectors of the economy 
has any justifi cation in terms of external damage costs. The 
various taxes imposed upon motorists have not been developed 
to ensure that the total costs of motoring refl ect the marginal 
social cost of vehicle use. In this section we derive a set of taxes 
and subsidies built upon fundamental economic principles.

Zero special taxes and subsidies

First we investigate what might happen if the transport sector 
were subject to the same rates of taxation (and subsidy) as are 
most other sectors of the economy. In this scenario, motoring 
costs do not refl ect congestion and environmental costs; rather 
motoring is treated like bus use, so that the car user pays only 
the private marginal costs (plus Value Added Tax) of car use. As 
far as is practically possible, subsidies are removed from public 
transport. 

As part of this scenario, 67 per cent of fuel duty is rebated to 
those who pay it, so that fuel bears, approximately, the standard 
rate of Value Added Tax. An attempt is also made to remove 
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 subsidies to public transport. In fact the commercial position 
of the bus and rail industries is so poor that it is not sensible 
to attempt to make them break even. It probably would not be 
feasible for them to break even at any set of economic prices 
charged to customers. In any case, any attempt to move too far 
towards a break-even position has the consequence of causing 
almost all services to be cut. We therefore compromised on this 
aspect of the zero taxes and subsidies scenario and increased 
bus fares by 20 per cent generally, and by 33 per cent in London, 
where the bus market is stronger. We increased rail fares by 80 
per cent, at which point the characteristics of our model imply 
that rail revenues would be approximately maximised. 

The cost to the Exchequer of this scenario is £20.4 billion 
per annum (shown in Table 10): arising from cutting road taxes, 
offset slightly by the reduction in public transport subsidies. The 
corresponding changes in traffi c volumes and speeds are shown in 
Maps 7 and 8.

It can be seen that there are traffi c increases and speed reduc-
tions in all areas. This is because there have been unambiguous 
reductions in the cost of motoring. Table 9 shows a 22 per cent 
increase in car use and a 31 per cent increase in commercial vehicle 
use. There is a considerable cost saving for car users, shown in 
Table 10, column (5).

Zero taxes and subsidies plus environmental and 
congestion charges

We now build on this ‘zero tax’ base by imposing both envi-
ronmental charges and congestion charges so that the motorist 
pays the marginal social cost of car use. In principle this creates Ta
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a ‘proper’ set of road charges, based on economic principles, 
 irrespective of where they happen to be set today.

If environmental charges are set at the low level, then compared 
with today’s levels, it costs the Exchequer £7.9 billion per annum 
in rebates of fuel duty, etc., and overall Exchequer revenues are 
reduced by £3.8 billion per annum after allowing for the revenue 
from user charges. Traffi c increases by 12 per cent, private car 
use by 6 per cent and commercial vehicle use by 16 per cent. The 
subsidy to the bus industry falls from £1,408 million per annum to 
£793 million per annum, and that for the rail industry falls from 
£1,597 million per annum to £914 million per annum: see Table 
9. Overall, as shown in Table 10, column (2), there is a benefi t to 
passengers and freight of £6.8 billion per annum, although there is 
a small environmental damage cost of £0.4 billion per annum. 

These results illustrate the proposition that, on these assump-
tions, if charges were to be set in accordance with economic effi -
ciency principles, rather than retaining charges that have come 
about largely by historical accident, then road users would pay less 
than they do today. Average money costs per car kilometre would 
fall from 10.4 pence to 9.3 pence. There would be a net increase 
in economic effi ciency. Indeed, there would be a general increase 
in traffi c speeds which would be substantial in some areas. The 
impacts on traffi c speeds and volumes are far from equally distrib-
uted geographically, as Maps 9 and 10 indicate. Traffi c is reduced 
in areas where vehicles impose a high marginal cost currently and 
increased in other areas. The redistribution of traffi c is one aspect 
of the increased economic effi ciency from this set of charges. 

Tables 9 and 10 show that the situation would be different 
assuming the high environmental costs. Rather than a net loss to 
the Exchequer of £3.8 billion per annum there would be a net gain 

of £4.61 billion. Of course, this refl ects the more aggressive stance 
towards charging for environmental effects: there is an estimated 
environmental gain of £1.6 billion per annum against the current 
base compared with a £0.4 billion per annum loss using this set 
of charging principles but with low environmental costs. Average 
money costs per car kilometre would rise from 10.4 pence to 11 
pence.

It turns out that if we assume the low environmental costs then 
the ‘proper’ set of road user charges would yield £3.8 billion per 
annum less than today’s revenue from fuel duty (Table 10, Column 
(8)), and if we assume the high environmental costs then they 
would yield £4.61 billion per annum more. Therefore, in terms of 
our model, the answer to the question as to whether road users are 
currently paying too much or too little overall depends upon what 
view is taken about where the ‘correct’ environmental charges lie 
between our two extremes. Nevertheless, whichever set of envir-
onmental charges is deemed appropriate, there are economic 
benefi ts from changing the charging structure for motorists.

These conclusions relate to traffi c conditions as they were in 
the year 2000. Ten years later, after the traffi c growth we discuss 
above, the total payments would be substantially higher under all 
sets of assumptions about the environmental costs.

In considering these results it should be remembered that our 
model also does not attempt to represent any propensity to change 
the time of day at which travel takes place. In practice there would 
be a tendency to retime journeys in order to avoid the higher rates 
of charge at the busiest times. This would foster more effi cient 
use of the available network capacity, reduce the severity of the 
peak charges and allow some traffi c to continue rather than being 
deterred altogether. It should also be noted that our model does 
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not allow for any increased car sharing, which might bring about 
further reductions in car use in congested areas without reducing 
total passenger kilometres travelled.

It is also worth noting that, although we have not done the 
simulations for this case, it would appear that using a mid-range 
estimate for the environmental costs would probably produce a 
set of charges that are approximately revenue-neutral. While not 
having any particular economic signifi cance, it may be of political 
signifi cance that a change in the structure of road user charges 
could, in fact, be engineered so that it is approximately revenue-
neutral yet, at the same time, brings about signifi cant economic 
advantages.

The previous cases represent an idealised situation. In practice 
a revenue-neutral scenario might be more politically attractive. 
As noted, using a mid-range environmental cost estimate might 
produce this outcome, but we addressed the revenue-neutral case 
by imposing an equiproportionate mark-up or mark-down so 
that the direct effect on Exchequer fi nances is neutral, relative to 
today’s circumstances. The required mark-up was a factor of about 
2 for the low environmental cost case and the mark-down was a 
factor of 0.83 (that is, a reduction of about 17 per cent) for the high 
environmental cost case. 

The low environmental costs case combined with the mark-up 
to make the new regime revenue neutral gives the best overall net 
benefi t of all the low environmental cost scenarios we considered, 
at £2.9 billion per annum.1 There is a net gain to the Exchequer 

of £2.4 billion per annum, largely due to a marked improvement 
in bus and rail fi nances (this, in turn, is partly due to the fares 
increases of 20 per cent and 80 per cent respectively). There is a 
reduction in environmental damage valued at £0.32 billion per 
annum. Passengers and freight users are slightly better off by £0.15 
billion per annum. 

Under the assumption of high environmental costs the estim-
ated environmental savings are greater, as would be expected. 
There is a residual net gain to the Exchequer of £2.3 billion per 
annum and an overall economic benefi t of £3.8 billion per annum 
when the charging regime is constrained to be revenue neutral. 
This is less than the overall benefi t of £4.3 billion per annum 
under the revenue-unconstrained case. Of course, there is less of a 
tendency to reduce charges in non-urban areas than under the low 
environmental cost case.

 a threefold increase in money costs per vehicle kilometre. This means that the 
‘optimum’ (Row 2) is, in fact, not a full economic optimum. Note that in the case 
with high environmental costs the relationship is as would be expected (Row 3 
of Table 10 has a better return than Row 4). The scenario of environmental con-
gestion charges added to today’s tax levels (Row 3 of Table 6) yields higher net 
benefi ts still. This result is misleading, however, because it assumes lower public 
transport fares and therefore rail fares closer to the (artifi cial) zero marginal cost 
of railways.

1 The revenue-neutral case (Row 3 of Table 10) appears to show a better overall 
economic return than the revenue-unconstrained case (Row 2). On fi rst princi-
ples one would expect the reverse. This may be a consequence of the ‘capping’ 
that has been applied to ensure that no road user type experiences more than 



94 95

h o w  w i d e ly  s h o u l d  c h a r g i n g  b e  i m p l e m e n t e d ?

This chapter concerns the balance between location-specifi c 
charging and charging through the conventional fuel duty, bearing 
in mind the costs of introducing and administering new charging 
systems. Throughout our work we have given little attention to the 
vital issue of what a practical scheme might look like. A full treat-
ment would require the inclusion of capital and operating costs 
of suitable technologies. Newbery (2002) discusses some of the 
subtleties of an economically effective design for a real scheme.

It is easy to see that there may well be a case for considering 
a scheme that does not attempt to cover the whole country. As 
a charging scheme is extended progressively to less dense areas 
the administrative costs are likely to rise while the traffi c affected 
and the economically effi cient prices that road users should pay 
– and hence the revenue – are likely to rise much less rapidly. In 
this chapter we consider, in general terms, the merits of imple-
menting a charging scheme for the whole country relative to a 
partial scheme that would target those areas where the problems 
are most severe. 

The issue of initial investment and ongoing administration 
costs is crucial, as illustrated by the experience of the scheme intro-
duced in London in February 2003. As we noted above, a substan-
tial part of the expected revenues is consumed by the capital and 
operating costs of the scheme. This does not necessarily mean that 

8  HOW WIDELY SHOULD CHARGING 
BE IMPLEMENTED?

the London scheme was not worthwhile, but it does suggest that 
a sensible scheme covering a wider and less congested area would 
have to have much lower costs if it were to remain worthwhile. 

The relationship between benefi ts and coverage

The spread of costs and economies of scale will depend on the tech-
nology used. This in turn will have implications for the coverage. 
With camera-based technology the case for limited geographical 
coverage may be stronger than with technology involving satel-
lite-based geographical positioning systems. With the latter, the 
marginal cost of extending charging to areas with less dense traffi c 
may be considerably reduced, even though cameras and other 
roadside equipment will be essential in support of any satellite-
based system and for enforcement.

In this chapter we illustrate how revenues and benefi ts might 
vary with different scales of implementation, using the scenario of 
low environmental costs and using congestion charges in addition 
to today’s taxes without any offsetting rebates (the policy discussed 
in Chapter 5). Since this assumes that environmental charges 
should be added to today’s fuel taxes, where only a partial location-
specifi c scheme is introduced governments might seek to make an 
approximate environmental charge by means of an increase in 
fuel duty. If this were done then the areas where location-specifi c 
charging was judged to be worthwhile would be fewer. Of course, 
this would fail to refl ect geographical or temporal variations in 
environmental damage costs.

The following calculations are only indicative: an accurate 
picture would require more analysis and information on the costs 
of the proposed technology. 
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Charging thresholds

First, in view of the inevitable costs of implementing a charging 
system, it is natural to think in terms of not implementing it in 
circumstances where the charge rate would be low. In Figure 6 we 
progressively raise the threshold on rates of charge per car kilo-
metre below which no charging would be implemented. If this 
threshold were at a high level (for example, 25 pence per kilometre) 
large numbers of journeys would be exempt from the charge: only 
cars travelling in very congested areas would pay. If the threshold 
were at a low level (for example, 5 pence per kilometre) relatively 
few journeys would be exempt from the charge: perhaps only 
those in rural areas. As more people are exempted, the environ-
mental benefi ts of charging shrink and there is also a reduction 
in revenue from the charge. At the same time the disbenefi ts to 
travellers from charging fall. The effect of exempting more people 
as the charging threshold is increased is shown in Figure 6. For the 
purpose of this exercise we have neglected the changes in public 
transport subsidies and any correction due to changes in the duty 
on fuel because the quantity of fuel consumed would change.

The fi gure indicates that, as the very lowest rates of charge are 
waived, there is a rapid fall in revenues, environmental savings 
and also disbenefi ts. The net benefi t falls but somewhat less 
rapidly. This is because the environmental charges apply at rela-
tively low rates in all places and times – even on routes that are 
not very congested. Once this basic charge in respect of environ-
mental costs has been forgone then raising the threshold below 
which charging does not take place makes little difference between 
about 5 pence per car kilometre and 16 pence per car kilometre: 
the net benefi ts are remarkably stable. This suggests that, unless a 
decision were taken to implement universal charging, there would 

be little point in incurring the costs involved in levying charges 
below about 16 pence per car kilometre. 

Figure 7 indicates how these results are generated. It illus-
trates, for the nine regions, the number of cases (times and places) 
in which cars will pay a charge if the threshold below which no 
charge is levied is set at different rates. As the threshold is raised 
from zero, progressively fewer cases are caught by the charge – the 
number of cases being represented by the horizontal axis in each 
diagram. Thus, if the threshold were zero, journeys at all times 
and in all places would incur at least the environmental charge, 
and they all appear as points along the horizontal axis of Figure 
7. As the threshold is raised, uncongested places fall out of the 
scope of charging and their corresponding points disappear from 
the diagram. Thus, for the more rural, less congested regions the 

Figure 6 The effects of waiving low rates of charge
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amount of grey reduces rapidly as one moves up the vertical axis. 
At the other extreme, when the threshold is high, only heavily 
congested times and places are caught, so a thin spike indicates that 
a high rate of charge would apply in relatively few circumstances. 
Note how the area for London is fatter at the higher rates of charge 
than for the other regions – refl ecting the more pervasive nature of 
the congestion problem in the London area. In London, there are 
large numbers of situations in which cars pay high charges. This 
contrasts with East Anglia, for example, where there are few cases 
in which a charge of more than 10p per car km is levied.

Of course, the design would have to take account of the 

geographical location of the places where it would be worthwhile 
to charge. 

Geographical coverage

Figure 8 shows the effect of increasing the coverage of the charge 
over different types of area. At the left-hand side of the fi gure, 
charging applies only to central London; then inner and outer 
London are included, showing how very much larger a full London 
scheme would be in terms of revenues and net benefi ts; then the 
conurbations are included; then the big urban areas. Whereas 
revenues increase steadily, so do disbenefi ts to road users, with the 
consequence that the net benefi t changes little beyond the point 
at which the biggest urban areas are included (indicated by area 
types 1–6).

In geographical terms a choice of the degree of coverage would 
involve trading increasing costs against increasing Exchequer 
revenues (if that is the main concern) or against net benefi t (if the 
concern is with economic effi ciency). A further important consid-
eration would be the savings in capital expenditure for new road 
capacity that would be avoided by the introduction of a charging 
scheme. 

In order to investigate this further we have classifi ed the 
charging regime by road type and by area type, as shown in 
Tables 11 to 13. In each case the calculations were performed 
once assuming that the appropriate charges would be collected 
on all roads at all times, and once assuming that charges would 
be made only where the charge for cars would be in excess of 
5 pence per kilometre, thus removing the need to levy charges 
at quiet times of the day and in uncongested circumstances. 

Figure 7 Rates of charge by region
£ per car km
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The ‘revenue’ is that taken from road users on the respective 
road type within the stated area types. It shows the areas and 
road types that would generate the greatest part of the revenues. 
The ‘charge per PCU km’ is the average charge paid by those 
required to pay. The ‘% change in national traffi c’ is the change 
in traffi c on the respective road type within the stated area 
types expressed as a percentage of the total national traffi c: so 
this column shows the breakdown of the total traffi c reduc-
tion achieved by type of road. Finally, ‘% national traffi c paying’ 

shows the proportion of the national traffi c that is being asked 
to pay anything on the respective road type within the stated 
area types.

Table 13 shows that the most important road type is type 5, 
principal A-roads, accounting for £4.48 billion out of the total of 
£11.54 billion revenues if all area types and road types were to be 
charged.

Comparing Table 13 with Table 12 indicates that excluding 
rural and small urban areas (area types 9 and 10) reduces the 
proportion of the traffi c being charged from 92 per cent to 45 per 
cent, but only reduces the revenues from £11.54 billion per annum 
to £9.22 billion per annum. Imposing the threshold of 5 pence 
per car kilometre further reduces the revenue to £5.34 billion per 
annum, but this means that only about 10 per cent of the traffi c 
is experiencing any charge at all. This would achieve a 2 per cent 
reduction in national traffi c, but a much higher proportionate 
reduction of traffi c in the congested circumstances where charges 
would apply (e.g. busy times of day, busy areas, etc). In this latter 
case, the charges (where they are levied) range from 6 pence per 
car kilometre on urban unclassifi ed roads, through 8 pence on 
motorways to 16 pence on urban A-roads and 22 pence on urban 
trunk roads.

In Table 11 only London, the conurbations and big urban areas 
are included in the charging operation. If the threshold were to 
apply the revenue would be over £4 billion per annum, but only 
8 per cent of national traffi c would experience charging. Rates of 
charge are similar to the previous case.

We cannot draw any conclusions as to how extensively 
charging should be applied from this analysis alone. It is clear, 
however, that a considerable benefi t can arise from levying 

Figure 8 The effects of extending charging from central London to
less urbanised areas
£bn p.a.
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charges in particular areas, on particular road types and where 
charges should be above a given threshold. Thus partial charging 
schemes can be useful. They are most useful where they give rise 
to limited traffi c displacement to areas that are not part of the 
charging scheme. In order to draw firm conclusions, we would 
need to compare the incremental costs of extending charging 
schemes with the incremental economic benefi ts. With some 
technologies, the costs of extending a scheme to include roads, 
areas and times of day where effi cient charges are low might be 
very small, but with other technologies the cost of extending 
charging zones would be much larger. We would also need to 
take into account the realities ‘on the ground’ of the opportu-
nities for traffi c to divert from charged roads to less sensible 
routes on uncharged ones.

In previous chapters we have presented a vision of what might, 
in principle, be achieved by national road user charging, largely 
neglecting the crucial issues of technology, cost and acceptability 
to a suffi cient proportion of the electorate. We now turn to a 
discussion of some of the issues that would have to be resolved 
before a national scheme became a reality.

Policy analysis

More robust predictions must be made of the appropriate 
levels of charge, the effects these might have on traffi c levels 
and the revenues they might raise. This is a large-scale model-
ling exercise that will go to the limits of what is known about 
such questions as the responses of traffi c to charges (the elastici-
ties) and the values that road users place on their time. Since 
charging involves facing users with the costs they infl ict on the 
environment as well as congestion costs, there will also be a 
need for the best possible evidence on the magnitudes of these 
environmental costs. Of course, these are requirements common 
to the economic analysis of many transport policies. The quality 
of the information is improving rapidly. While precision cannot 
be expected (and is probably not necessary), the basic informa-
tion is better than in many other areas of public policy, and the 

9  ROAD USER CHARGING IN 
PRACTICE
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imperfections of modelling need not prevent a full consideration 
of the policy. 

Technologies and enforcement

There will have to be a thorough review of the technologies that 
might be appropriate, including cost and integrity. Initial capital 
costs, maintenance costs and administration costs are crucial 
because they can so easily consume any revenues or economic 
benefi ts the policy might generate. The London technology has 
worked well enough, but its costs would probably rule it out for 
use over a signifi cantly larger, less dense geographical area. 

The timescale over which the technologies could be real-
istically expected to become reliably available would need to be 
assessed. This is likely to be a particular issue in the case of systems 
that rely on satellite positioning, because it will be a number of 
years before the risks associated with the use of military satel-
lites can be eliminated by the arrival of European commercial 
satellites (called Galileo). So the question will arise as to whether 
an alternative method – perhaps something as simple as a paper 
permit – could be made to work as an interim solution.

Consideration will have to be given to how best to deal with 
the monumental administrative tasks. Even the relatively small 
London scheme is generating over 100,000 licence issues a day, 
and more than 900,000 Penalty Charge Notices were issued in 
the fi rst eight months of operation. Further, the capabilities of the 
vehicle registration system will have to be confi rmed as adequate 
for the requirements of any proposed implementation. 

In order to design a successful enforcement regime, research 
will have to be carried out on the propensity to offend in relation 

to the probabilities of an offence being correctly detected (which 
will depend on the technology being appraised) and alternative 
levels of penalty. 

Privacy and human rights

In the past, reservations have been expressed about the privacy 
and human rights issues that could be created by any system that 
records the movements of individuals or their vehicles. In the 
event, this issue seems not to have been a concern in the case of 
the London scheme, perhaps because the design requires records 
to be kept in rather limited circumstances and perhaps because 
public attitudes are changing on this matter. This demonstrates 
that in a relatively simple case such as the present London scheme 
it is feasible to choose a simple design that accommodates the 
general public’s current sensitivities on this matter. It has yet to be 
demonstrated that this is also feasible on a national scale.

Equity and concessions

There will have to be a careful analysis of the effect of the proposed 
policies on different groups. In particular, assessment will be 
needed of the familiar proposition that user charging would 
disadvantage the low-income motorist. The answer on this point 
will depend a great deal on the nature of the policy in the round 
– in particular, the magnitude of the net revenues, and how and 
where they would be spent. For instance, if revenues were used to 
reduce fuel taxes and vehicle ownership taxes, it might turn out to 
be of benefi t to the substantial number of lower-income private 
car users to be found in rural areas who have no realistic public 
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 transport alternative – and it might therefore make a valuable 
contribution to avoidance of the ‘social exclusion’ of sections of 
the rural population. 

In urban areas the relationships between gainers, losers and 
income will depend crucially on where different income groups 
live in relation to the charging areas. This is likely to vary from 
place to place (see Santos and Newbery, 2002, and other work by 
these authors). It may be the case that pensioners are able to vary 
the time of day at which they drive and thus reduce their charges 
more easily.

Similarly, there are the issues relating to the likely impact 
on business and commerce, and the impact on freight service 
providers relative to private vehicles and buses. Should commer-
cial vehicles pay more than private vehicles (because they use more 
road space and cause more environmental damage) or should 
they pay less (because they are the prime users of roads and serve 
industry)?

Linked to the question of incidence on particular groups is 
the thorny question of what discounts and concessions should 
be granted. There will always be immense pressure from interest 
groups arguing that they have a special case for exemption, and 
it is tempting to accede to some of them in order to gain support. 
The basic principle, however, is that all road users are causing 
some environmental damage and consuming valuable road space 
(including buses, taxis and commercial vehicles) and they should 
pay for it. Any need to compensate particular groups for social 
or political reasons can and should be dealt with in ways other 
than by granting exemptions. Too many exemptions will fatally 
blunt the effectiveness of the policy in reducing environmental 
damage and congestion, and will dilute the revenues without 

greatly reducing the administration costs. It is almost impossible 
to rescind a concession once granted. 

In particular, it is not sensible to think in terms of offering 
major discounts to local residents unless the geographical area 
of their validity is extremely small. Most trips by both cars and 
commercial vehicles are quite short, so discounts to residents 
would destroy the disincentive effect of charges. Granting the 90 
per cent discount to residents of the present London congestion 
charging scheme was a concession that the mayor, understand-
ably, judged necessary to gain support for the fi rst major scheme. 
There are not many residents in the charged area, and it does not 
compromise the scheme too much. It would not be possible to 
grant such a large discount to residents of any scheme covering a 
large part of London, however.

Understanding the incremental costs of capacity

While some of the benefi ts from road user charging derive from 
achieving more effi cient management of the existing system, 
in the English context of having to deal with a rapidly growing 
underlying demand on a congested network, another important 
source of benefi t comes from the reduced need to provide new 
road capacity. Furthermore, the newly calculated rate of charge 
(assuming it is correctly set) makes appraisals of decisions about 
whether expanding road capacity is good value for money much 
easier: the scheme is justifi ed if the extra charge revenue would 
cover the cost of the expansion. In order to operate this simple 
investment rule, however, and to assess the costs avoided through 
moderating demand by implementing road user charging, one 
clearly needs to have an estimate of the costs of providing more 
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capacity. In the UK there seems to be remarkably little informa-
tion on this basic issue of how the costs of roads (and railways for 
that matter) vary with the capacity provided. A further advantage 
of a charging scheme is that it would make it possible for private 
companies, trusts and so on to build, maintain and manage roads, 
competing on an equal basis with existing road space owned and 
managed by various levels of government. It would also facilitate 
the privatisation of parts of the road network, although this, of 
course, leads to a number of wider issues that are not dealt with 
in this paper. 

Land use planning and urban densities

In principle, correctly set road user charges could internalise 
most external effects. It is clear, however, that in practice there 
will always be important considerations that must be dealt with 
in other ways. One of the most signifi cant of these is land use 
policy. It is hard to imagine that the desire to manipulate residen-
tial densities, to reduce the development of out-of-town shopping 
centres and so forth, could all be acceptably dealt with by means of 
practical road user charging. So there is an issue as to the extent to 
which land use policies should be moderated if road user charging 
were introduced.

By the same token it would be useful to be able to make more 
defi nitive predictions than seems to be possible at the moment 
regarding the long-term impact that charging would have on the 
densities and economic vitality of cities. 

The effect on rail fi nances

The introduction of road user charging would have a major impact 
on the delicate issue of railway fi nances. It would undermine one 
of the main arguments deployed in defence of public subsidies, 
namely that they assist modal transfer from road to rail and 
thereby relieve road congestion. Road user charging attacks the 
problem directly and renders public transport subsidy unneces-
sary on these grounds. 

In fact, it is hard to see that the distribution of public 
subsidy to the passenger train operating companies in the 
UK is closely related to modal transfer in congested road 
areas. For instance, the annual report of the Strategic Rail 
Authority shows low rates of subsidy per passenger kilometre 
to passenger train operating companies in the London area 
and much higher rates for more rural areas. But that points to 
another problem: railway finances in the UK tend to be strong 
in their major commuter markets (mainly in London) because 
that is where passenger densities are high, a circumstance that 
favours the economics of railways. These are also the situations 
in which there tends to be a severe shortage of rail capacity: 
it would be diffi cult to carry more rail passengers than at 
present. These are the same circumstances in which road user 
charging would strengthen the competitive position of rail and 
lead to more passengers, if only there were the capacity to take 
them. Conversely, in rural areas where rail finances are already 
weak and there is unused capacity, any road user charging 
policy that reduced the cost of motoring in rural areas would 
further reduce rail traffi c and weaken rail finances. Put another 
way, road user charging would strengthen the case for more 
rail capacity investment in the urban areas, particularly for the 
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London commuter railway. There is a similar set of implica-
tions for policies towards bus and tram systems.

These are not arguments against introducing road user 
charging – to deploy them in that way would be to replicate the 
protectionist arguments that so distorted transport development 
in the 1920s and 1930s in the forlorn attempt to protect railways 
and tramways against the growing competition from road-based 
services. But it is necessary to recognise and respond to the budg-
etary and policy implications for public transport.

Revenue neutrality

It is tempting to promise that a new system of road charges would 
be ‘revenue-neutral’, meaning that taxes such as fuel duty and 
vehicle ownership levies would be adjusted in such a way that, 
say, the total of taxes and charges would be unaltered. In fact, 
the UK government has already made just such a commitment in 
relation to its fi rm intention to introduce distance-based taxation 
for commercial vehicles – though the prospective date for intro-
ducing it now seems to be slipping well beyond 2006 or 2007. The 
obvious attraction is that it may help to defl ect opposition from 
the representatives of road users on the grounds that as a group 
they would not be paying any more taxation. 

A policy of revenue neutrality at the national level creates diffi -
culties, however. Whilst it may be neutral for the group of road 
users as a whole it will not be neutral from the perspective of most 
individuals. Those in busy, congested circumstances would be 
likely to pay more and those in rural areas, or who use roads at 
off-peak times, would pay less. Broadly, substantial amounts of 
money would be shifted away from the conurbations and into the 

rural areas. Further, if all the charge revenue were consumed by 
compensatory tax changes then there would be none available to 
pay for ‘complementary measures’ such as road or public trans-
port improvements local to the charged areas. That would make 
it diffi cult to present the policy to the general public. Note that 
the London scheme was not revenue-neutral so far as the motorist 
was concerned, although it was neutral in the weaker sense that 
the legislation requires that the net revenues be spent on transport 
purposes in the London area.

No doubt the Treasury would, at the very least, want any scheme 
to provide suffi cient net revenue to pay for additional public trans-
port costs. It might go further and look for a contribution towards 
the present spiralling costs of both buses and railways. Roads have 
become a buoyant and fruitful source of general tax revenues.

Whatever policy is adopted on revenue neutrality at the 
national level it seems likely that road user charging will create 
pressure for an adjustment to the fl ows of cash caused by the 
present local government fi nance regime in order to mitigate the 
opposition from communities that would otherwise lose out. And 
that will take the road user charging debate into much murkier 
and less tractable territory.

European issues

It would seem to be essential to avoid a multiplicity of incom-
patible local charging systems across the UK. Arguably the same 
thing applies across Europe in view of the increasing volume of 
inter-state travel by private and commercial vehicles alike. The 
European Commission issued a draft Directive on Road Charging 
Interoperability in May 2003 which completed its fi rst reading in 
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the European Parliament in December. The principal aim is to 
further the effectiveness of the Trans-European Network and to 
ensure the creation of a European Electronic Toll Service that will 
enable technical interoperability.

Securing agreement on common technical standards across 
Europe will be diffi cult. But it would be harder still to secure 
agreement on common rates of charge and corresponding rates 
of taxation. Fuel tax rates vary considerably and attempts at tax 
harmonisation have been notably unsuccessful in the past. The UK 
carries higher rates of fuel tax than the European average. England 
is, however, on average, more congested than the rest of Europe, so 
it could be appropriate for average road user charges to be higher 
in England. Rather as with UK local government fi nance, this is 
a much less tractable set of issues than mere domestic transport 
policy.

This raises a wider set of issues still. The roads, arguably, are a 
utility like the electricity, gas and telecommunications networks. 
As those industries were privatised and economic regulation was 
developed, important questions were asked about the parts of the 
industry that formed a natural monopoly. Efforts were made to 
isolate the natural monopoly element for special treatment by the 
regulator. Similar issues apply with the road systems and road 
charging technology. Is it effi cient to have the same user charging 
technology over a wide area (for example, the EU)? If it is, is it 
possible to separate the ownership of the roads from the charging 
technology so that roads owned by the governments of different 
countries or different private bodies and trusts can have access to 
the same charging technology and infrastructure? Thus there is 
a whole set of issues relating to the ownership and regulation of 
different parts of the road infrastructure and charging technology 

that needs to be considered. This leads on to issues of govern-
ance.

Governance

Road users are already paying substantial charges for the use of 
the system. Motorists are well aware that tax on the fuel they 
buy is heavy but many are only dimly aware that it constitutes 
well over 70 per cent of the price, and it is rare for them to 
think of this as a charge. They would take greater interest if the 
tax disc and a proportion of fuel duty were to be replaced by 
an explicit distance-based charge, however. They would ask new 
questions about the level of service they were getting in return 
for their money. In particular, they would want to know who 
would set the charges and by what objective criteria, who was 
accountable for the money collected and for decisions on how 
that money would be spent. Fuel tax revenue in England alone is 
more than £20 billion per annum. With sums of this magnitude 
involved the public would rightly insist on being satisfi ed that 
any adjustment to the present systems met standards of prudent 
and effi cient administration, accountability and transparency 
that, at the very least, matched the current arrangements.

In the case of the London scheme this issue was explicitly dealt 
with by making the new mayor accountable and by making it a legal 
requirement that all charging revenues be spent on local transport. 
Similar charging powers were given to other UK local authorities 
under the Transport Act 2000. Some have shown interest but so 
far none has adopted them (except for a very small scheme to deal 
with a special problem in Durham). One of the inhibiting factors 
has been a concern that if a community adopts a local road user 
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charging scheme its neighbours might not and that would damage 
the community’s competitive position. Also, as we have shown, 
some of the nation’s congestion problems occur on long-distance 
motorways and strategic roads that do not naturally fall within the 
jurisdiction of any local authority. These are some of the reasons 
for considering a national scheme of road user charging. But a new 
national scheme would require some kind of national body to be 
accountable. Motorists just about tolerate the current situation 
whereby a central exchequer collects the money and government 
uses it to fund general expenditures. They might not be so tolerant 
under a replacement system of road user charges.

Arguably, no system buried within central government (as at 
present) would be accepted. The motorists’ lobby will never forget 
the experience of the Roads Board of 1909. This was created as an 
earmarked fund to deal with the newly created taxes on vehicles 
and fuel. (The annual tax disc is still referred to as the road fund 
licence.) But it was raided in 1915 by the government in need of 
funds to pay for the war. In the words of William Rees Jeffries, ‘if 
the motoring community placed confi dence in the parliamentary 
undertaking that the added taxation would be spent on securing 
new and improved roads, they were bitterly disappointed’.

The concept of a new, independent body operating under 
clearly defi ned rules and objectives could be attractive. One candi-
date might be the not-for-dividend company limited by guarantee, 
exemplifi ed by the newly created Network Rail. Unfortunately, 
in that case, the inadequacies of this particular arrangement for 
dealing with large public infrastructure systems are becoming 
visible. While the company limited by guarantee has a long and 
honourable history it is unlikely that it can bear the load presented 
by such a large, complicated and politically charged industry as 

the national roads system. The tried and tested concept of a public 
trust has much more to offer. It has a long and successful history 
in the ownership and administration of roads and other transport 
infrastructure in the UK and in North America.

Inevitably this issue becomes entangled in the debate on the 
current powers, or lack of them, enjoyed by local authorities, 
and the devolution debate. The arguments for a single national 
charging scheme include compatibility of technical standards, 
consistency in charging policies, avoidance of inter-city gaming, 
and proper coverage of roads (such as inter-city motorways and 
major roads) that are not the natural concern of any one local 
authority. On the other hand, transport problems are mainly 
local and are arguably best left to local authorities to deal with. 
Further, the potential scale of the administrative operation that 
might be implied by a national scheme is alarming – and it is 
yet to be established that there would be suffi cient scale econ-
omies from operating fewer rather than many administrative 
operations.
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In this study we have explored the potential effects of road 
user charging in England. We have examined a range of policy 
scenarios including revenue-raising and revenue-neutral charging 
options and economically effi cient pricing. For each scenario our 
results have identifi ed effects on traffi c volumes, prices and fares, 
subsidies, environmental costs, benefi ts to consumers, revenue to 
the Exchequer, and overall net benefi ts. 

We have shown that appropriate charging structures coupled 
with compensating reductions in motoring taxes could make a 
real difference to traffi c growth, congestion and environmental 
damage. They could relieve the pressure to build new roads. The 
case for introducing charges can only become stronger as time 
passes. 

It makes good economic sense to shift the burden of taxes and 
charges away from fi xed taxes such as the tax disc (a tax on owner-
ship), towards charges that vary with usage. Whether a govern-
ment following these principles makes offsetting adjustments to 
fuel duty and other taxes would be a matter of policy – we have 
presented some reference packages that keep the total revenue 
from charges and taxes at roughly today’s levels. These illustrate 
how our current system of fuel duty is a blunt instrument that 
fails to distinguish those circumstances in which there is a case for 
reducing traffi c, by requiring motorists to pay the full cost of their 

10  A DREAM OR PRACTICAL POLICY?

journeys, from those in which people and industry could enjoy the 
benefi ts of greater mobility at lower cost. 

Congestion and environmental charges on top of 
today’s fuel taxes

If today’s rate of fuel duty were accepted as a foundation to which 
environmental and congestion charges were to be added then, 
assuming today’s traffi c levels and low-end environmental costs, 
there would be an overall increase in the Exchequer income of 
about £10 billion per annum. In some, congested, places the 
charges would be high and the reduction in traffi c would be 
substantial. But in many places and at many times there is little 
congestion, so the increase in charges would be only the relatively 
small environmental charge. The net result would be a reduction 
of 9 per cent in overall traffi c levels – indicating the extent to which 
congestion is a localised problem. This policy could be combined 
with abolition of the annual tax disc.

Using high-end estimates of the environmental costs of 
motoring, and basing charges on requiring motorists to meet 
those costs, leads to an overall fall in traffi c by 19 per cent. The 
net gain to the Exchequer rises to £15 billion per annum, and the 
saving in environmental costs increases from about £1 billion per 
annum to £5 billion per annum.

A revenue-neutral scenario 

Rather than increasing the total tax take a government might 
decide to concentrate on improving the balance of charges, 
keeping the total constant. Revenue-neutral packages achieve a 
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 redistribution of traffi c away from congested times and places 
and away from circumstances where environmental damage is 
greatest, whilst accommodating a slight increase in overall traffi c. 
Traffi c is reduced most in the big conurbations, and it increases 
most in the country areas. The big cities enjoy a substantial 
speed improvement. Many of the places that have the biggest 
traffi c volume increase (such as rural North of England) experi-
ence little or no speed reduction – because they are areas with 
spare capacity and therefore relatively little congestion. This 
illustrates the proposition that, at today’s overall rates of fuel 
tax, city areas are undercharged, while the country areas are 
signifi cantly overcharged.

The pressure to provide more road capacity would be signifi -
cantly reduced because charging moderates traffi c growth in just 
those places where capacity is exhausted.

Economically effi cient user charges

Alternatively, suppose that we were able to rebuild our system of 
transport charges from scratch, using fi rst principles: abolish the 
present fuel duty and vehicle excise duty, minimise subsidies to 
public transport and calculate appropriate charges for congestion 
and the other costs. If low environmental damage costs are used, 
then compared with today’s levels overall Exchequer revenues are 
reduced by £3.8 billion per annum. Traffi c increases by 12 per cent: 
that for private cars by 6 per cent and that for commercial vehicles 
by 16 per cent. Subsidies to the bus and rail industries both fall. 
Overall, there is a benefi t to passengers and freight of £6.8 billion 
per annum, although there is an environmental damage cost of 
£0.4 billion per annum. Average money costs per car kilometre 

fall from 10.4 pence to 9.3 pence. There would be a net increase in 
economic effi ciency.

Assuming high environmental costs there would be a net gain 
to the Exchequer of £4.6 billion, refl ecting the more aggressive 
stance towards charging for environmental costs: there is an esti-
mated environmental gain of £1.6 billion per annum against the 
current base. Average money costs per car kilometre would rise 
from 10.4 pence to 11 pence.

So, if they were introduced today, the proper set of road 
user charges might involve road users paying more or less than 
currently – or approximately the same if a mid-range environ-
mental charge were adopted. The precise outcome would depend 
on a number of factors, including the valuation of the environment 
and people’s response to charging. But by 2010, increases in traffi c 
and congestion would probably mean that, according to this set 
of principles, road users should pay more. What is unambiguous 
from our analysis is that, leaving aside the issue of the overall level 
of charges, there would be benefi ts from changes to the structure 
of charges road users face.

If a large change in the total revenues were judged undesir-
able one could preserve the idealised tax and charge structure 
but impose a mark-up or mark-down so that the direct effect on 
Exchequer finances is neutral. For the low environmental costs this 
gives the best overall net benefi t of all the scenarios we considered, 
at £2.9 billion per annum. There is a marked improvement in bus 
and rail finances (partly due to the fares increases: 20 per cent and 
80 per cent). There is a reduction in environmental damage valued 
at £0.3 billion per annum. Under the assumption of high environ-
mental costs there is a net gain to the Exchequer of £2.3 billion per 
annum, a reduction in environmental damage costs of £0.8 billion 
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per annum and an overall economic benefi t of £3.8 billion per 
annum. Of course, there is less of a tendency to reduce charges in 
non-urban areas than under the low environmental cost case.

Thus, in considering the practicalities of introducing road user 
charging, it can be said that, whilst any scheme of charging would 
lead to redistribution of taxes and charges between different 
groups of motorists, there are various ways in which a policy can 
be developed that is approximately revenue-neutral. 

How extensive should charging be?

Depending on the costs of the technology chosen to implement 
road user charging, it may be too troublesome to levy the smaller 
rates of charge or to attempt to cover all areas, except through a 
component of conventional fuel duty. We have offered indicative 
estimates of what the effect might be of waiving low charges or 
restricting geographical coverage.

Using the low environmental costs and the scenario where 
user charges are added to the present fuel taxes, we found that 
raising the threshold below which no user charges were imposed 
on vehicles makes little difference between a threshold of about 
5 pence per car kilometre and one of about 16 pence per car kilo-
metre. Excluding rural and small urban areas from charging would 
reduce the proportion of the traffi c being charged from 92 to 45 
per cent, but would reduce the revenues only from £11.5 to £9.2 
billion per annum. Imposing a threshold below which no charges 
are made of 5 pence per car kilometre further reduces the revenue 
to £5.3 billion per annum, but this means that only about 10 per 
cent of the traffi c is experiencing any charge at all, apart from fuel 
duty. This would achieve a 2 per cent reduction in national traffi c, 

but a much higher proportionate reduction in those congested 
circumstances to which the charges would apply. 

If London, the conurbations and big urban areas only were 
included, and if the threshold of 5 pence per car kilometre were to 
apply, the revenue would be over £4 billion per annum, but only 8 
per cent of national traffi c would experience charging. 

There are clearly serious practical issues for politicians to 
consider here. The marginal costs of extending the area over which 
charges are levied and extending the times of day at which charging 
takes place may be relatively small with some charging systems. 
The adoption of such systems would imply charging more widely. 
Such charging systems, perhaps involving satellite technology, 
might also bring other benefi ts and have other economic uses. 
Other charging systems, such as paper-based and zonal-based 
charging systems, may cost more to extend to areas and times of 
day when charges would be low. There are no issues of principle 
here. But there is a question to be addressed as to how a scheme 
should be implemented in practice. 

Location-based services: the wider vision

This study concentrates on the vision of what national road user 
charging could offer for ‘conventional’ transport policy. This 
vision goes much further, however, because equipment installed 
for that purpose may have other applications – generically called 
location-based services. Some of these already exist in some form. 
For instance, it might offer:

• in-vehicle navigation;
• real-time best-route guidance;
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• facilities to aid authorities in managing the road network;
• the opportunity for commercial vehicle and bus managers to 

track vehicles;
• the opportunity to track stolen vehicles.

Insurance markets would be revolutionised by the ability to 
achieve a closer match between insurance premiums and usage-
based risk. If the equipment could achieve both adequate accuracy 
and adequate integrity then it could be used for various enforce-
ment tasks, such as:

• speed limits;
• drivers’ hours regulations;
• parking offences.

The potential for cheaper and more effective law enforcement 
is huge.

Public transport operators are already beginning to introduce 
electronic ticketing, for example the London Oyster card, which 
stores value and engages in wireless communication between 
the card and London Transport’s equipment. In principle these 
devices might also be used as a basis for road user charging, thus 
offering truly integrated transport charging. They already offer 
the potential for shifting public subsidies away from the present 
operator-based subsidies towards much more accurately targeted, 
and hence more policy-effective, direct subsidies to users. 

Finally, it is certain that once such a system became estab-
lished the retail and fi nancial services industries would fi nd ways 
of offering value-added services such as electronic cash, credit and 
communications.

A dream or practical policy?

Road user charging to refl ect congestion and environmental 
damage offers a new dimension to transport policy. This has been 
recognised by politicians and the general public after its practical 
demonstration in London. Serious consideration is now being 
given to extending the idea on a national level. 

We have shown that the policy has a great deal to offer. Indeed, 
we think that there is no real alternative to a more constructive 
use of price as a way of managing a steadily worsening problem. 
We have argued that, in combination with other location-based 
services, road user charging could fundamentally change the way 
we manage mobility, with great overall benefi t.

But if this is to be achieved a number of problems must be 
resolved. Some of the obstacles are technological and others 
economic. The decongestion benefi ts of road user charging fall 
rapidly away from the most congested places. Hence it may prove 
impossible to justify the implementation costs at all but a few 
locations. Standard fuel tax is well established, cheap to collect, 
hard to evade and can be made to do part of the job of refl ecting 
environmental damage. Nevertheless, there is plenty of scope for 
improvements to the existing set of vehicle ownership and use 
charges and taxes.

The most diffi cult problems to be resolved before road user 
charging could become a reality relate to governance and political 
economy. How would it affect the fi nancial position of public trans-
port? Would that matter? Who would gain and who would lose? 
And, in particular, who would have control of charge revenues and 
expenditures?

The theoretical case for road user charging is well estab-
lished and the London experience has demonstrated that large-
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scale schemes can be practical and benefi cial. How long it takes 
for road user charging to be seen by policy-makers as a practical 
proposition on a national scale remains to be seen. But until it is 
implemented it is hard to see how continual repetition of the past 
failures in transport policy can be avoided. If it can be introduced 
successfully then it will greatly improve the performance of one of 
the most important sectors of the economy.
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