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ABSTRACT
This report summarisesa Department of the Environment study of traffic restraint methods and covers
the economic, environmental, distributional, land use and legislative issues arising from the implementation of five restraint systems. The full report is available as DoE Research Report 14. The
five systems studied are supplementary licensing, road pricing, cordon pricing, parking control and
physical restraint. The report presents results firstly in terms of the general effects of the restraint
systems studied and then offers an analysis of the particular attributes of each system.

DoE Research Reports contain the results of research (and sometimes related development or
application), initiated within the Department's HQ Divisions and carried out either by DoE staff
or under extra-mural contract.
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1
BACKGROUND AND AIM
Trends in urban travel, and forecasts of future car ownership, suggest that tra
urban areas will increase both in intensity and in extent, and in the next few year
raise the question of the need for comprehensive traffic management and cont
such policy, which is already applied to some degree by many urban authorities,
but comprehensive restraint policies are rare and, indeed, their effects on traffic it
aspects of urban life, are not well understood.

ic congestion in
will increasingly
I policies. One
s traffic restraint,
If and on related

This report summarises a research study of traffic restraint, undertaken within the
Environment (including the Transport and Road Research Laboratory); consultan
ance on certain special aspects. The study considered the application of five a
systems to one particular city. It aimed to describe, in broad terms, the costs an
restraint systems, and their effects on traffic conditions, on noise and pollution
pattern, and on the distribution of benefits and losses. The legislation that wo
implement such policies was also considered. The study was primarily related t
but on certain aspects some more tentative conclusions are presented relating to
only possible to provide an outline of the study and its results in this summary; fo
main report (DoE Research Report 14) should be consulted.

epartment of the
provided assisternative restraint
feasibility of the
on the land-use
Id be needed to
the early 1980s,
he 1990s. It is
fuller details, the

2
CHOICE OF CITY

~-

To make for realism, the study was based on the road network and the land-use a
of a particular city-Coventry.
Coventry is a medium size city (present populatio
in which traffic congestion, while not yet extreme, would be expected to become
by the 1980s in the absence of appropriate traffic management and control poli
pattern includes a considerable proportion (25 per cent) of through movements
inner zone of some 3 square miles (the railway triangle-see the map on page 2
flow to and from the centre. A feature of significance to the restraint study is that
of the parking stock in the centre area of the city is in public ownership; this is
proportion but is by no means exceptional.

d traffic patterns
about 330 000),
serious problem
ies. The traffic
ith respect to an
as well as tidal
ome 60 per cent
n above average

The choice of a medium sized free standing city for the study was partly pragm
cost and difficulties of analysis-but partly because such cities are indeed lik
serious congestion problems by the 1980s if not before. A degree of genera
particular study of Coventry is legitimate provided the effects of local characteri
assessed. Indeed, it is important to recognise that this restraint study did not a
the many local features and existing policies of Coventry that would have been es
a practical traffic policy for that particular city. The topography and traffic pa
have provided no more than a realistic scenario for the study of the broad eff
restraint policies.

tic-to limit the
ly to experience
sation from this
ics are carefully
mpt to embrace
ential to develop
rns of Coventry
ts of alternative

1

CITY
2

OF COVENTRY

3
RESTRAINT SYST:EMS STUDIED
Five systems, as defined in the following paragraphs, were studied. An are
application of these systems was first identified.
It is bounded by the triangle of
the map on page 2) and contains the central business district. together with a
surrounding traffic generating zones. The choice of this area would have n
legislative requirements of four of the restraint systems, but in the case of parking c
more limited central area was expected both to provide a good basis for restrai
the need for new powers. This smaller area was therefore adopted for the parki
Preliminary work indicated that restraint throughout the day would not be justified
predicted for Coventry, and accordingly the study concentrated on the restrai
traffic.

3.1

suitable for the
ailway lines (see
roportion of the
bearing on the
· trol, the use of a
, and to reduce
control system.
n the conditions
of peak period

PARKING CONTROL

It was assumed that a high proportion of parking spaces in the central area would
priced at a level
that would limit the demand, which would in turn limit the total volume of traffic. The number of
parking places provided would of course be adjusted to match the reduced emand, and the
practical restraint would be a combination of limited supply and the price of parki spaces. Such
a restraint system does not, of course, affect through traffic, goods vehicles, or tri s that set down
a passenger without parking.

3.2

SUPPLEMENTARY

LICENSING

This requires a vehicle to display an additional licence for its use (or perhaps its pre
specified restraint area. Such licences might be rationed or issued selectively
purpose of the journey, or alternatively might be purchased at a fixed price. A rati
system would seem to raise difficult and invidious issues, and the study dealt e
system in which monthly licences would be bought from a licensing centre a
from various trade outlets (including vending machines). Reduced rate licences
to special categories of user (residents, in particular), and special attention w
given to measures to ease enforcement and to m!nimise fraud.

3.3

ence) within the
ccording to the
ning or selective
elusively with a
daily licences
ould be issued
uld need to be

ROAD PRICING

In this system, a charge is levied according to the number of times the vehicle asses over wire
loops buried in the road. Loops could be located in a cordon round the control a a, or distributed
in appropriate patterns within the area. In the version of this system considere · in the study, a
small unit attached to the vehicle would transmit its identity to the road loops, and e charge would
be accumulated in an accounting centre, from which periodic bills would be se t to the owner.
To be effective, most vehicles entering the restraint area would have to be fitted wi the identifying
unit, and the system would demand a sophisticated administrative and technical
eking. Except
perhaps for London, road pricing could not be justified for just a single city, and for osting purposes
the study assumed that all towns with populations of over 200 000 (about tw nty-five) would
adopt the system.
The distribution of loops in a road pricing system is important to its effectiveness nd cost. Subere roads cross
division of the control area into a number of cells, with charging points located
the cell boundaries, was regarded as the best compromise solution. Some fort charging points
would be required in the system envisaged.

3.4

CORDON

PRICING

This system requires a charge to be paid for a vehicle which crosses the boundary f the controlled
area. It differs from supplementary licensing in that trips wholly within the contr led area are not
penalised, and it can readily discriminate between in-flowing and out-flowing
affic. Charges
charging tolls
might be collected using electronic identifying equipment as in road pricing, or
3

at the road side, aided perhaps by season tickets. Application of the latter depends on there being
adequate road space for the erection of toll booths.

3.5

PHYSICAL RESTRAINT

This can be interpreted in a number of ways, but for the purposes of the study it was taken to mean
the deliberate limiting of the capacity of roads which enter the restraint area so as to regulate the
flow of traffic into the area. Traffic, other than public transport and perhaps other special categories
of vehicle, would be delayed on the approach roads by a time that depended on the capacity of
the restraint area and the traffic conditions of the moment. In the system studied this would be
done by linked traffic signals, distributed over 1 to 2km lengths of the approach roads. Such a
system would probably be well suited to integration with an area traffic management scheme,
which might well be an important complement to any restraint system. Further consideration
of the role of traffic management was, however, regarded as being outside the scope of the study.

4

4

THE STUDY METHODS AND THEI
LIMITATIONS
4.1

BASE YEAR CONDITIONS

The prediction of the effects of restraint on traffic volumes, distribution and sp ed, involved first
the forecasting of the future volume of trips and of the associated traffic conditi s in the absence
of restraint-the "base" conditions for the 1980s and 1990s.
For the volume of trip making without restraint (the base demand), the forecasts p viously prepared
for the Coventry Transportation Study (CTS) were used. These forecasts were or the year 1981,
and they assumed a moderate population growth and a considerable increase n employment, a
near saturation level of car ownership, and a near doubling in the volume of peak period trips by car
compared to 1967. Recent information on national and local trends in em loyment and cc;1r
ownership indicate that the levels of car travel forecast in the CTS will not occur efore the 1990s.
In order to represent likely travel demands in the 1980s CTS forecasts of car trip
king were scaled
down by a quarter, with some compensating increases in bus travel.
In order to deduce the base traffic conditions resulting from the traffic demand i
it was necessary to assume the transport policies that would have been applie
In order not to pre-judge the case for traffic restraint it was assumed that the pr
would not increase the capacity of the road network significantly, but that provisi
to satisfy the demand for parking and also that public transport would be
explicitly, the assumptions made can be summarised as follows:

1
2
3
4

some future year,
in the meantime.
-restraint policies
n would be made
intained. More

Low highway investment. (The low investment option 3 of the CTS.)
No comprehensive programme oftraffic management and link capacities
t increased.
Full provision of parking places to match the peak demand; this would req ire a considerable
investment in new car parks in the central area.
Public transport service levels (taking account of any fall in demand for bu · travel) and "real"
fares to be broadly maintained.

Assumptions 3 and 4 both imply services run at charges well below their econ mic cost.

4.2

TRAFFIC MODEL

A traffic model, developed in TRRL, was used to translate the base demand into
on the links of the network, and to forecast for each of the four fiscal restraint syst
traffic volumes and conditions which would result. Such a model recognizes
travel between pairs of places, and modes and routes used, depend on travel
however, depend in part on the degree of congestion, which is itself dependent
travel. The model seeks to find the equilibrium conditions, taking account
between travel volumes and travel costs.

lows and speeds
s the changes in
at the amount of
sts. The costs,
n the amount of
this inter-action

The output of the model played a key role in several aspects of the study.
orecasts of traffic
conditions, with and without restraint, not only provided a general picture of re traint effects, but
were essential to the evaulation of the costs and benefits of the alternative syst s, and to certain
aspects of the analysis of implementation costs and of environmental and distrib ional effects.
In particular, an extension of the traffic model was used to help evaluate the en
of restraint. A suite of computer programs was used to calculate from the
traffic flows along each road link, the resulting levels of noise and pollution.
the population was of prime importance, this model took account of the pop
each link, to provide overall estimates of the numbers of residents exposed to
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ronmental effects
redictions of the
s the impact on
ation resident on
arious degrees of

noise and pollution.
This approach was supplemented by practical assessments of conditions
and of opportunities for environmental improvement in selected local areas in Coventry.

It is important to emphasise that the forecasts of future traffic demand and the modelling analysis,
which together form the basis for the estimation of the effects of restraint on traffic, involve a large
number of assumptions about travel behaviour and traffic policies. Particularly significant are,
first, the assumptions that the number of trips in a future year would relate to future car ownership,
household characteristics and land-use patterns, in broadly the same way as in the past. This
implies that travellers would be largely unresponsive to increasing congestion in their trip-making
habits, and it leads to the prediction of a degree of congestion in the absence of restraint which is
unusually severe when related to present experience. If this degree of congestion is exaggerated,
this would appear to lead, in turn, to exaggerated expectations of the benefits that restraint policies
could provide. It does, indeed, seem unlikely that congestion would develop to the degree
predicted in the study, because travellers would probably modify their travel behaviour to limit the
impact of congestion on themselves. Such actions, however, could only mitigate, not eliminate,
the adverse effects of congestion to the individual, and in some cases would cause significant
disbenefits to other members of the community-as when, for example, use is made of residential
Thus although the severity of congestion itself
streets for through movements ("rat running").
in the absence of restraint has probably been somewhat exaggerated in the study, the potential
benefits to be derived from limiting traffic volumes seem unlikely to have been exaggerated to the
same extent.

A second group of assumptions of particular significance concern the traffic policies (summarised
in section 4.1) pursued prior to, and in association with, the application of restraint. These imply
that restraint would be the dominant control policy, and very little additional traffic management or
network improvement would be undertaken to mitigate increasing congestion. In the past,
management and improvement measures have repeatedly succeeded in increasing network capacity
and in allotting a proper proportion of that capacity to public transport. In practice further measures
of this sort would be likely to accommodate some of the increase in traffic volumes now predicted.
Estimation of the potential of comprehensive traffic management either as the major traffic policy or
as a complement to restraint is a subject requiring further research, and was not attempted in the
restraint study. It is thought, however, that developments in traffic management techniques
cannot be expected to continually match increases in traffic volume and such measures as are
possible may involve environmental penalties; thus although traffic management would probably
in practice complement restraint policies and could claim part of the benefits attributed in this
study to restraint, there are no grounds for supposing that such techniques could satisfactorily
provide the major proportion.

Third, the model involves important assumptions about how travellers would respond to the
imposition of restraint charges. The most important of these is that the elasticity of demand for
car use with respect to changes in generalised cost (taking both money and time into account)
is -1 over the range of cost changes examined. This implies a simple inverse relationship between
the cost and volume of car use. (For example, a 10% increase in costs would reduce demand by 9%,
and a 50% increase would lead to 33% less car travel.) This assumption was based on available
data on the observed response of travellers to changes in costs but unfortunately the data do not
embrace the range of costs variation or the circumstances associated with restraint charges.
The overall effect of these modelling assumptions and of the associated traffic demand forecasts,
is that the traffic effects and economic benefits attributed in the study to restraint policies probably
represent an upper limit to what could be achieved in practice. The various assumptions made
were necessary for want of more precise understanding, but were in part made to indicate the potential of restraint policies. The results should be interpreted as broad indications of the impact of
restraint, and not as detailed forecasts.
6

4.3

OTHER METHODS

USED

The other aspects of the study-the assessment of operational feasibility and
costs, the effects on land-use and on business activity, and the legislative require
policies were largely independent of the demand forecasts and modelling ass
data were provided by the Coventry authorities and feasibility and implemen
studied with the help of a consultant. In this work the designs were related to th
and topographical features of Coventry, but the applicability of the designs to
considered.

implementation
ents of restraint
mptions. Basic
tion costs were
land-use pattern
ther places was

For the effect on land-use activities, consultants were commissioned to obtain in
a selected sample of uses in central Coventry might respond to the different
Twenty-six case studies were undertaken embracing the functions, linkage and I
ments of the activities concerned; the socio-economic characteristics of business st
the mode of access; and the traffic generation and needs related to access.
extend the coverage of the case studies was also undertaken, together with a la
the area.

rmation on how
straint systems.
cational requireand customers;
postal survey to
-use analysis of

For the legislative requirements of restraint, existing powers and their potenti
and the additional powers that might be needed to implement and enforce restrai
identified. Several alternative approaches would be possible, and the choice w
range of policy and operational considerations, including the extent to which evasi
However, some indication of the likely size and complexity of the necessary Bills

were reviewed,
t measures were
uld depend on a
n was practised.
n be given.
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5
RESULTS-GENERAL
5.1

IMPACT ON TRAFFIC: COST AND BENEFITS

Some general findings are first considered, and are followed by a summary of the predicted
performance of each of the five restraint systems.

5.1.1

1980 Results

The modelling analysis indicates that with the "do minimum" policies and the assumptions concerning travel behaviour, summarised in section 4.1, traffic volumes would increase by the early
1980s (subsequently referred to as "1980") by some 35% above the volumes in the survey year,
1967. There would be a high level of congestion with the average speed of peak direction radial
journeys falling by about 60%, to around 6 to 7mph. The number of severely congested points
in the road network, where there would be jams and queueing delays of at least several minutes,
would have increased from about 10 in 1967 to about 70, and some 12% of the road links both
in the railway triangle and on the radials outside would have become seriously overloaded. (But
the reservationsof section 4.2 should be kept in mind.)
Restraint policies can be applied with different degrees of severity. For each of the four fiscal
systems the study concentrated on that degree (i.e. level of charge) which would maximise the
economic net traffic benefit; such a maximum does not necessarily define the overall optimum
degree of restraint, since other considerations such as environmental and land-use effects should
ideally be concerned in fixing the optimum. (However, as has been stated, consideration of
the environmental and land-use effects of applying the sub-optimum levels of restraint as described
above, was a major aspect of the study.) But on this basis, it is predicted that the four fiscal
restraint systems would reduce peak period traffic volumes in and through the restraint area by
20 to 30%, with the parking control policy (confined to the central area) having the greatest effect
on those trips which, by their destination, cause the greatest congestion. These reductions in
traffic volumes would reduce the number of severely congested roads by between half and twothirds, and would restore average journey speeds on radial routes to 11 to 15mph. It is worth
noting that traffic volumes and speeds would thus be restored to approximately present day levels.
Congestion on circumferential routes outside the restraint area, which would have developed
though to a less serious degree by the 1980s, would, however, be improved only a little. It is
concluded that in 1980, these fiscal systems operating at the level which maximises the traffic net
benefit, would remove the bulk of the avoidable congestion.
While alleviating the direct physical effects of congestion, the four fiscal policies all offer substantial
net economic benefit. A summary of the implementation costs and benefits for peak period
operation is given in Table 1.
The table has three components. First, resources, comprising vehicle operating costs (including
time savings for buses and goods vehicles, but not for private travel), the saving in the costs of
providing the parking places that would be needed in the absence of restraint (the "do minimum"
policy), and the operating costs of the restraint systems. Second, the time saving of car and
bus travellers in the less congested conditions. Third, the changes in consumer and producer
surpluses-that is, the consumer surplus loss to deterred car users who lose the benefits they
previously enjoyed from the use of their car, and the benefit that bus operators derive from fares
paid by car userswho switch to the bus.
8

Table 1

1980 Net Benefit by Benefits Class, £'000/Year

The figures should be interpreted in the light of the reservations made in section

.2

Policy

Parking

Supplementary
licence

Road pricing

Cordon pricing

Resource savings:
Car operating costs
Goods operating costs
Goods time savings
Bus operating costs
Parking provision savings
Restraint operating costs

600
100
800
300
800
-100

900
150
900
400
150
-800

650
150
1000
450
150
-450

1200
250
1150
450
150
-700

Sub-total

2500

1700

1950

2500

Own time savings:
Car
Bus

1150
450

800
550

500
650

800
700

Sub-total

1600

1350

1150

1500

Net change to deterred car users
Producer surplus to bus operators

-800
300

-50
400

-50
250

-150
350

Sub-total

-500

350

200

200

Total

3600

3450

3250

4200

Of the £3 to 4M a year net benefit of these systems, a considerable part derives f
resources-from £1.7M in the case of supplementary licensing to £2.5M for the
policies. A large part of these savings in the case of the parking policy, howe
assumption that expensive control area parking provision could be avoided; t
importance of the assumption that such parking provision would indeed be m
of restraint policies, and it implies that a decision to restrain traffic would be mad
such provision.

m savings in real
rking and cordon
r, derive from the
s emphasises the
e in the absence
in time to prevent

The predicted net benefits are associated with charges which range from abou
1973 prices) for supplementary licensing, to about £1 for all day parking in the
the parking policy. The relatively high parking charges reflect the fact that p
assumed to be limited to the central area, which demands the heavy restraint of tr
area. In all these systems, higher charges could be applied to give a higher de
to give the same degree of restraint if the elasticity of travel demand to increas
less than has been assumed. In these circumstances there would be a reducti
benefits though the effect would not be severe; for example, it is estimated
supplementary licence charge by 50%, would reduce the net economic bene
policy by around 10%.

20p a day (again
entral area under
rking control was
ic parking in that
ree of restraint, or
in travel costs is
in the economic
at increasing the
t of that restraint

Table 1 deals with the distribution of costs and benefits according to type of bene . It is also useful
to consider the same total net benefits according to the types of user involved. Table 1 gives this
distribution (again considering only the four fiscal systems).
At first sight the absence of net disbenefits to car users (except for the parking
whole seems paradoxical, given that perceived costs must rise for those trips af
for restraint to be produced. This result occurs for two reasons. First, since mo
to respond only to changes in some elements of travel costs (journey times a
disbenefits to those facing restraint will be offset to some extent by unperceive
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olicy) taken as a
cted by charging
rists are assumed
d tolls) perceived
savings in vehicle

Table 2

1980: Net Economic Benefits by

11

User Class," £'000/Year

The figures should be interpreted in the light of reservations made in section 4.2

Parking

Policy
Car users

Supplementary
licence

-100

Road pricing

Cordon pricing

600

350

650

Commercial vehicles

950

550

650

650

Base bus users

450

550

650

700

Bus operators

600

800

650

800

Parking provision

800

150

150

150

Local and national Govt

850

850

800

1300

3600

3450

3250

4200

Total

operating costs. Second, the benefit presentation in Table 2 also includes time and operating
cost savings to motorists not facing restraint charges who nevertheless benefit from congestion
relief outside the control area.
Commercial vehicle operators gain under all policies, indicating that the high value of in-work-time
savings coupled with operating costs economies exceeds the fairly low charges paid for cordon
pricing, supplementary licensing and road pricing; (no charges are levied on CVs under parking
controls).
With regard to public transport, both users and operators gain compared with the "do minimum"
policy in which buses would not be protected from the effects of congestion. Those making
bus trips in the base gain through reduced journey times (reductions in waiting times through higher
frequencies or greater reliability were not evaluated). In 1980 public transport operators make
a "double" gain from restraint.
First, deterred car users switching to bus generate additional revenues. Second, the reductions
in congestion on centrally orientated routes are sufficiently large for operators to accommodate
the larger "restrained" demand with less capacity than was required to carry the smaller base
number of passengers. (Demands and costs on non-radial routes are only marginally affected
by restraint.) In broad terms, the effect of restraint on bus operations in 1980 is to enable the
current position to be held by preventing significant deteriorations in operating conditions. It
should be noted that these conclusions result from the assumption that public transport is not
protected from congestion in the base situations by bus priorities. If effective bus priorities could
be introduced and enforced in severely congested conditions, benefits to bus operators and passengers from fiscal restraint would be less than those shown above. In addition, the realisation of
public transport benefits would to some extent depend on operators' ability to reschedule services
to take advantage of improved operating conditions.
Local and national government appears in the group of "beneficiaries" through the net effect of
gains in toll revenue to the local authority (presumed to be the restraint policy "operator") less
operating and enforcement costs; losses of fuel tax revenue accrue to central government through
reduced car use and reduced fuel consumption by undeterred traffic. Clearly, as with increased
net revenue to bus operators, government will not be the final beneficiary of what can be viewed as
tax revenue, which would be passed on to some sections of local or national consumers.

5.1.2

1990 Analysis

The model predicts much more severe congestion by the 1990s under the same "do minimum"
policy-very
low journey speeds associated with a large number of highly congested roads.
In these extreme conditions, the application of fiscal policies at the level which maximises net
economic benefit would not, unlike in 1980 conditions, remove most of the congestion. The
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results indicate that supplementary licensing, now with a charge of about 50
the most effective with cordon and road pricing not far behind. But they woul
able number of congested links in the restraint area and on the radial routes
negligible effects on the high level of congestion on circumferential routes o
area. The parking policy (confined to the central area) would be relatively in
the fact that parking control limited to the central business area could not be
significantly the widely spread congestion that is implied in the model of 199
parking policy, however, extending over a larger area, would be expected to be m

pence, would be
leave a considerand would have
side the restraint
ective, reflecting
xpected to affect
conditions.
(A
e effective.)

Nevertheless the economic net benefit that would be derived from these policie
exception of parking control, be considerably higher than in 1980 conditions
£7 to 9M a year; so of course would the charges required to obtain these maxi
the range of 50 pence to £1 for a two way journey involving peak hour travel
operating the restraint policies are a smaller proportion of the overall benefits in
and the "tangible" benefits amount to between half and two thirds of the total.
charges would further improve traffic conditions.
For example, it is predicted th
of about £1.50 would give speeds close to those of restraint in 1980, again witho
the economic net benefit.

would, with the
in the range of
um benefits, (in
. The costs of
1990 conditions,
Of course higher
a cordon charge
heavily reducing

Reservations concerning modelling realism, however, apply particularly to the a
Probably it is only safe to deduce the following fairly general propositions
restraint in very high levels of traffic demand: that fiscal policies are likely to produ
benefits (including tangible resource savings) the higher the degree of congestion;
charges would be correspondingly higher; that a restraint system confined to th
was the parking policy in the study) is unlikely to be effective as congestion bee
and that the degree of restraint (and of associated charges) which maximise
benefit, may be inadequate to maintain acceptable traffic conditions.

ve 1990 results.
oncerning fiscal
larger economic
at the necessary
central area (as
mes widespread;
e net economic

5.1.3

Physical restraint

y as for the four
It was not found possible in this study to model physical restraint in the same
fiscal systems, and so little can be said about the traffic flows and economic b efits that would
result. A restraint system based on limiting the road-space available to priva vehicles seems
likely to involve some economic loss due to traffic delay, but any such syste would, without
doubt, exempt buses from the imposed delay. The effect on travel behaviour in particular on
the modal split-of the resulting shift in the relative attractiveness of public and rivate transport,
is the essence of the problem and is most difficult to predict.
Although not demonstrated in this study, it seems quite possible that a physica restraint system,
integrated with comprehensive traffic control measures and combined with bu priorities could
provide improved traffic conditions and positive economic benefits. The annual ost of operating
such a system in Coventry would be about £300,000-more
than for a parkin policy but less
than for the remaining fiscal policies. Further investigation of these possibilitie and of the likely
response of travellers to this type of measure would seem to be most desirable.

5.2

ENVIRONMENTAL

IMPACT

A reduction in the adverse effects of traffic on environmental conditions may be r arded as one of
the main objectives of restraint policies. Using an extension of the modelling ap roach, the study
examined the exposure of the resident population on the main traffic routes to n se and pollution
in the base and restrained situations.
With regard to noise, it is demonstrated that at the level of restraint considered i
would be no noticeable reduction in the general noise level taken as a whole, alth
be changes in the noise level along particular roads. This result stems directly fr
istics of the human hearing system, in which very large reductions in noise en
to reduce significantly the noise perceived. Increasing the severity of restraint (
limits) beyond the "optimum" economic value would not alter this conclusion.
11

the study, there
ugh there would
m the characterrgy are required
ithin reasonable

Restraint measures, however, would produce significant reductions in atmospheric pollution.
The effectiveness of the different policies in this respect is broadly consistent with their effectiveness
in limiting congestion; thus the cordon and supplementary licensing policies would be the most
effective and the parking policy the least.
Another possible policy that may be regarded as an indirect form of restraint-that of confining
goods vehicles to a limited network of main-road routes-would
achieve significant reductions
in the overall exposure of households to noise. For large numbers of householders who would
otherwise experience noise in 70 to 77dB(A) range (L 10 index), there would be a noticeable
reduction; on routes already experiencing high noise levels (more than 79dB(A)) there would be
some intensification, but the overall balance would be in the direction of reduced exposure.
Such a lorry routeing policy would not, in itself, lead to a significant reduction in air pollution, but a
combination with one of the other restraint policies could provide benefits in both noise and
pollution.
Although restraint policies in themselves would not bring about significant noise reduction,
traffic management measures designed for the purpose could well do so on local networks. The
detailed studies of particular areas suggested that it would be possible to define simple measures,
particularly in wholly residential areas, which ensure that the majority of dwellings experience
acceptable noise levels (e.g. peak hour L10 of 63dB(A)).
But such measures would increase the
demand upon the remaining road space, and the application of general restraint might prove to be a
necessary complementto environmental management measuresto avoid an unacceptable intensification of congestion elsewhere. Both the need for restraint and its extent, ought to be considered
in conjunction with any proposal for widespread environmental management.

5.3

DISTRIBUTIONAL

EFFECTS

Traffic restraint will affect people in a number of ways and not everybody will be affected to the same
extent. It is desirable to identify which groups of people will tend to gain and which lose, and it is
especially important to consider how the various income classes are likely to fare. But the prediction of the detailed impact of restraint policies is subject to limitations similar to those of the modelling
analysis. Data on travel habits in relation to income, and on occupational and social characteristics
are sparse, and there is no well developed conceptual basis to guide the selection of indicators
with which to describe the distributional effects and to judge their equity. Nevertheless certain
conclusions can be drawn from the modelling work on Coventry and from data derived from the
1972-73 National Travel Survey.
The group of people primarily affected by restraint are those travelling by car in the restraint area.
In Coventry in 1980 the proportion of households who would be directly affected in this way on
any particular day ranges from 10% for the central area parking policy to around 30 to 35% for the
supplementary licensing and road pricing policies. In the conditions assumed for 1990, the
proportion of households affected would range from 15 to 45%. Within the group of people so
affected there would be considerable variation in the costs and benefits accruing to individuals;
in 1980, on average car users as a whole would neither gain nor lose, the time saving and operating
cost savings broadly balancing the tolls paid. The maximum loss or gain experienced by a small
minority would not be likely to exceed £1 a week. The similar analysis for 1990 suggests that,
on average, such car users would lose about £1 a week, with a maximum loss to a few of £4 a week.
Other travellers would be affected by the general improvement in travel conditions, and particularly
by improvements in the bus services. In 1980 about one Coventry household in five or six would
benefit in terms of peak period time saving to the extent of about 40 pence a passenger per week
for regular travellers (about £1 a week in 1990, except for the parking policy).
Bus passengers
would also gain from fare reductions (or deferred increases) and from service improvements if the
gains in operators finances (operating costs would be reduced by about one fifth) were retained
within the industry.
A further possible group of beneficiaries would be taxpayers (local and possibly national) and
consumers of local authority services. It is likely that some of the net revenue from restraint would
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be off-set by lower eligibility for rate support and transport supplementary grants, nd to this extent
national taxpayers would benefit. Whether the balance of the additional incom would accrue to
Districts and Councils would depend on the type of restraint measure and the recise legislative
provision.
In addition to these effects on specific groups, most people would also be affecte
consequential changes in prices of goods and services, and in land-use and ge
The final impact of these changes, which can be considerably influenced by local a
planning controls and other policies, is particularly difficult to predict, and has n
this study.

indirectly by the
eral accessibility.
thorities through
been pursued in

The Coventry data provided no basis for inferring how restraint effects might be di
the various income groups. Some evidence can, however, be derived from the
Travel Survey data. These show that lower income households (defined as those
than three quarters of the average) make only 10% of the car trips to or from town
to 90% of the car users directly affected by peak period restraint would come fr
groups. Further, for every lower income household affected as a car user, at
benefit indirectly as bus users. It is concluded that there is no evidence that fisc
would be regressive; indeed on balance, lower income groups would be expected t

ributed amongst
972-73 National
ith incomes less
ntres. Thus up
higher income
ast three would
restraint policies
gain.

5.4

LAND-USE EFFECTS

The prediction of land-use changes is particularly difficult. Any effects are likel
and can easily be confused with the more powerful influences of changes in the
and in social habits. Moreover an early conclusion of the study was that the detai
of a restraint policy were likely to be as important as the broad characteristics
whole, and further that the effect on a particular land-use activity would depe
within the restraint area.

to be long term,
conomic climate
of the operation
f the policy as a
d on its location

An important conclusion is that for most business activities, the direct costs of
relatively small. This partly derives from the fact that for most business activi
part of a city such as Coventry, the costs of transport are not a large proportion of
and partly because restraint offers compensating economic benefits to remaining t
be exceptions to this-for example, hauliers and perhaps one-man businesses
extensively-and restraint systems of whatever type will tend to affect smaller fir
But generally the firms consulted indicated that it is the indirect effect of restra
accessibility to customers, clients and, to a lesserextent, employees which is of mor

straint would be
es in the central
otal expenditure,
ffic. There may
ere a car is used
s more severely.
t, affecting their
importance.

It is convenient to consider effects in the central business area and in the rest o
separately. In the central area the predominant activities in terms of employm
offices (totalling 50%), with manufacturing industry, non-retail services and indu
contributing 12 to 14%. In terms of economic significance (using rateable valu
shops and offices again predominate (73%) with hotels and entertainment
(combined).

the restraint area
t are shops and
rial services each
as the indicator),
ontributing 11%

Shops in the central area are strongly attracted by the high accessibility of the lo
proximity of other shops and services which appeal to customers. In Coventry a
shoppers (nearly 80%) to the central area already use public transport; car shoppe
important, particularly because they tend to be the larger spenders in high tu
example food), but restraint systems confined to peak hour application would n
limit such shoppers. Moreover shop employees, who tend to include a high pro
without access to a car, seem unlikely to be adversely affected in their journey to
restraint policies. In all, the likelihood of restraint resulting in any consider
central area shops, particularly if limited to the peak hour, seems quite small.
restraint might well benefit central area retailing, due to the resulting impro
transport and in accessibility by car for those requiring only short term parki1;1g
oppo

ation and by the
igh proportion of
are nevertheless
over goods (for
t be expected to
ortion of females
e central area by
le relocation of
deed peak hour
ments in public
unities.

Much the same conclusion, although with some qualification, applies to office ctivity. Offices
already located in the central area have a strong affinity to the location. Accessi · ility to customers
and clients is the paramount consideration, and in general seems unlikely to be mpeded by peak
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hour restraint. But many offices generate a large number of customer/client car trips, and adequate
nearby parking provision is a near-essential requirement. This need not necessarily conflict with a
restraint policy--especially a peak hour policy-although
it appears that some central area offices
have already relocated on the periphery to provide adequate parking facilities.
With regard to other central area activities, h·otels and entertainment again have strong ties to a
central location which seem unlikely to be seriously weakened by restraint policies. Industry and
associated services are perhaps the most vulnerable to change, because they appear to have less
strong natural affinity to the central area. Industry would be likely to be affected through its
employees-it generates few customer trips-and a strong parking policy confined to the central
area might constitute a factor for relocation.
Outside the central area in the remainder of the restraint area, the predominant land-use activity
is industry-63% in terms of employment and 54% in terms of rateable value. Shops and offices
together contribute 10 and 15%, and hotels/entertainment 8 and 18%. Major requirements of
industry are the availability of labour and access for suppliers and deliveries. A large proportion of
industrial employees of firms which are scattered off the main radial routes and are not well served
by public transport, travel to work by car. Such firms might be put at a disadvantage in the market
for labour by peak hour restraint systems (other than the central area parking system) and particularly
by systems which increase costs for journeys within the restraint area as well as for journeys from
outside. The ultimate effect of this would depend in part on the availability of alternative employment nearby, outside the restraint area. But if, as seems possible, the additional travel costs were
to be borne by the firm, it seems unlikely that the result would be strong enough to make the firm
move.
The effect on shops and offices outside the central area will depend on whether the restraint operates
in the peak or all day. As before. peak restraint seems unlikely to deter customers and clients-the
main consideration-but because of the difficulty in providing public transport throughout the area,
there might be some disadvantage to employees. All-day restraint, however, might operate severely
against those business activities which are dependent on large numbers of customers, where near-by
centres outside the restraint area can offer similar facilities. An example is retail warehousing
which could be one of the first to relocate. The same general conclusion applies to the hotel/entertainment industry.
Summarising, it seems that peak-hour restraint, of the degree considered in the study, would be
unlikely to have major effects on the pattern of land-use; although manufacturing industry, where
inadequately served by public transport, together with some small firms in special circumstances,
might be put at some disadvantage. Indeed a peak restraint system, accompanied by improved
public transport and emphasis on provision for short-term parking, would tend to strengthen the
major retail and commercial interests in the central area. All-day restraint on the other hand, might
reduce the attractiveness of the area to customers and clients, particularly the dispersed parts of the
area difficult to serve by pub Iic transport.
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6
RESULTS-PARTICULAR
6.1

SYSTEMS

PARKING CONTROL

Some degree of parking control is of course essential for traffic and environme
and would be a component of any type of restraint policy. It is also evident th
traffic by parking control would in practice be affected by a combination of a
(on which the present study has concentrated) and the limiting of the number
available.

al management,
t the restraint of
propriate pricing
f parking places

Parking control has the advantage that it is a well-recognised technique, whi
is accepted, if
grudgingly, by the public. Its application for overall restraint purposes could rig ly be considered
as an ordered development of existing policies.
Parking control is obviously unable to restrain through traffic, but in Coventry in 1
proportion of such traffic passing through the restraint area is not sufficient to se
the restraint effectiveness. It is thought that a similar conclusion would ap
cities of comparable size. Parking control is a fairly flexible system, capabl
differentiating both between long stay and short stay journeys and between
congestion cost) and out-flowing (low congestion cost) traffic in the morning

80, the expected
ously undermine
y to most other
in particular of
n-flowing (high
eak period.

Indeed, the modelling results suggest that at least until 1980 (or until the unrestrai
threatens widespread and pervasive congestion) a parking policy limited to th
area would be nearly as effective in maintaining reasonably free traffic flow in th
more sophisticated fiscal policies applied over a considerably larger area (i.e. the
The direct economic benefits obtainable from such a policy would be less th
fiscal systems, but the resource costs for implementation (which include savings i
parking facilities) would also be significantly less, giving a comparable overall net

d traffic demand
central business
peak hour as the
ailway triangle).
from the other
the provision of
enefit.

Such a parking policy in Coventry would involve the limitation of central area
approximately the present number (the associated all-day parking charge is esti
£1 ). At present around 60% of parking spaces in the central area are control!
Council and where such conditions apply, requiring no significant reduction i
provision, the implementation of such a policy appears to be quite practical under e
Enforcement might remain a problem due to shortage of the right kind of labour,
which was introduced by the Road Traffic Act 1974 and increase in the fixed penalt
to increase the effectiveness of the enforcement measures. In all, it appears reaso
that comprehensive parking control would be an effective and practical restrain
like Coventry in the short and medium term. Comprehensive control is not,
under present powers, so towns where a large proportion of the parking stock
authority control would face particular difficulties.

arking spaces to
ated to be about
d by the District
existing parking
isting legislation.
ut owner liability
can be expected
able to conclude
policy for towns
wever, possible
not under local

With the intense and widespread congestion, which might develop in the long
policy limited to the central area becomes much less effective. Extension oft
would probably restore the effectiveness. But the control of parking spaces ou
is likely, in most cities, to be much more difficult due primarily to the excess of
space, both on-street and in private ownership which already exists. It would de
control over on-street parking and new powers over private non-residential parki
regard to PN R, some relevant powers exist in the Town and Country Planning
not wholly satisfactory for applying a comprehensive control policy. A num
approaches are possible, but none can avoid the issue of the use of private prop
involve controversial legislation.

term, a parking
area of control
ide central areas
otential parking
and widespread
g (PNR). With
ct 1971, but are
er of alternative
y and all would
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6.2

SUPPLEMENTARY LICENSING

Supplementary licensing requires that a special licence be bought for the use or for the presence
of a vehicle within the restraint area during specified hours. The need for a licence therefore,
applies equally to vehicles entering or leaving the area and to those moving wholly within it,
although in practice there might have to be certain exemptions for residents and other special
groups.
Supplementary licensing cannot differentiate between patterns of usage which add little to congestion (e.g. outgoing radial journeys in the morning peak, incoming in the evening) and those incurring
high congestion costs. Special provision for residents would mitigate this effect to some extent
but it is an undesirable feature which might be regarded as inequitable in cities such as Coventry
where the movements which cause congestion and those which do not are easy to distinguish.
The modelling analysis, nevertheless, indicates that in common with the other fiscal systems,
supplementary licensing could maintain reasonable traffic conditions in the restraint area and along
the radial routes in 1980 conditions, and would at the same time provide an overall economic
return well in excess of operating costs. In the conditions of more extreme travel demand modelled
for 1990, the system would again give a high economic return, but higher than "optimum" charges
associated with some loss in the potential net economic benefit, would probably have to be applied
to hold congestion to an acceptable level. As is to be expected, circumferential movement
outside the restraint area would not be restrained by supplementary licensing (nor by the other
systems studied).
Supplementary licensing would require a considerable administrative/organisational backing and
would involve a number of practical difficulties. The resource costs of implementing the system
are indeed large and cancel a significant proportion of the resource savings that it would produce.
In particular supplementary licensing requires the provision and distribution of licences (which
would need to be both daily and monthly) and involves the problems of the prevention of fraud
and forgery, vandalism to vending machines and the reliability and general operational effectiveness
of the vending outlets. Above all, enforcement would be a particularly difficult problem with
supplementary licensing. Checking that a moving vehicle has a licence, valid for the particular
day, is obviously difficult, and the stopping of vehicles for checking or to confirm a suspicion,
would not prove practical in many locations. An alternative is to require a licence for the presence
(rather than the use) of the vehicle, so allowing enforcement to be directed in part against parked
vehicles. But this would probably demand powers of entry into PNR car parks which the police
would not welcome and which would certainly be controversial. It also implies that a vehicle
must be licensed in a car park during the operating hours of the licensing system irrespective of
the time (or even the day) of its arrival in the park. It is concluded that whether or not the system
is related to the presence or movement of a vehicle in the restraint area, enforcement against moving
vehicles would have to be the normal procedure. The problem would be particularly difficult
for a peak-hour system; but only a peak hour restraint could be justified in Coventry at least for
many years, and all-day restraint, besides being unnecessary, would probably have undesirable
effects on shopping and general commercial activity in the restraint area.
In addition to the legislation associated with enforcement, it would be necessary to legislate to
enable local authorities to define area, charges, times of operation etc, to define offences, set
penalties and deal with revenue. The necessary Bill would be lengthy and complex as well as
controversial.
In all, with its high cost of operation, difficulties of enforcement and legislative implications, there
appears to be no case for supplementary licensing for a city of the size and with the general traffic
patterns of Coventry. Elsewhere, and particularly in the conurbations, where congestion is more
widespread and pervasive and where traffic patterns are more intricate, the particular characteristics
of supplementary licensing might prove of greater value and its implementation problems might
be of less significance.
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6.3

ROAD PRICING

Road pricing has a number of obviously attractive features as a means of limi
It could, in theory, levy charges according to the particular level of congestion o
or sub-area, discriminate between different classes of vehicle, vary charges at d
day and levy parking charges as well as charges for movement on the road. If th
widely adopted so that all but a few exceptional vehicles were required to be e
identifier unit, enforcement would not be difficult, and fraud would not be easy.
avoids most of the minor inconveniencies inherent in other restraint systems.

ng congestion.
each road link
erent times of
system became
ipped with an
o, road pricing

But the accumulation of charges for each vehicle and the procedures for billing
major technical and administrative backing which could not be justified if the sys
only to an individual city (except perhaps for London). Indeed until the syste
applied, a back-up system (cordon or supplementary licensing) would also be
system would involve awkward problems associated with the liability for bills whe
ship changed, and would be likely to cause some public misgiving because of its po
of detecting and recording the journey of any given vehicle. The fact that it would
and expensive to retain a record of the location history of vehicles in any practic
would doubtless be made clear but might not totally allay misgivings. And the
billing components of the system would have to demonstrate a high degree
reliability for public acceptanceto be achieved.

ould require a
m was applied
became widely
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vehicle ownerntial capability
e unnecessary
system design
ccounting and
accuracy and

The legislative requirements of road pricing would be greater than for the other r traint systems.
In addition to providing local authorities with powers to define, operate and enforc the system, the
legislation would need to embrace the questions of the distribution of responsibili (and revenue)
between central and local government, and the association of the system with th existing Driver
and Vehicle Licensing Centre at Swansea.
The design of a road pricing system so as to achieve its potential benefits in a articular city is
difficult. Performance is sensitive to the size of the restraint area and to the distrib tion of charges
within it. For Coventry, the railway triangle would offer a reasonable comp mise between
economic benefits obtained, and installation costs. To assessthe potential of th system, it was
modelled on the assumption that charges would be levied on a road link basis-tha is, that vehicles
would be charged for each link traversed within the restraint area and at a level wh h reflected the
remaining congestion on that link. On that basis, the 1980 modelling results sho link pricing to
have a similar performance to the other fiscal systems, but with no apparent advan ges over them.
Congestion within the restraint area would be reasonably contained and a signi cant economic
net benefit would be obtained if it can be assumed for costing purposes that the stem would be
applied on a national basis. Again, under the modelling assumptions for 1 0, "optimum"
charging by road pricing would not appear to provide sufficient restraint to remove ongestion, but
would perform with the same order of effectiveness as the supplementary licen ng and cordon
systems.
In view of the ability of road pricing to discriminate against high congestion cost tri , it is surprising
that it appearsto give no better results in terms of traffic benefit (i.e. apart from costs) an supplementary licensing and cordon pricing. The effects of the discontinuity in charging rates the boundaries
of a finite restraint area may be a contributory factor. Also, the evidenc.e of pre ious studies of
London suggest that road pricing would be relatively more effective, in economi terms, in larger
cities, although its advantage over other systems does not become great. It is also obable that the
performance of the road pricing system modelled for Coventry could be impro ed by a better
distribution of charges for the different road links; but this distribution is difficult to timise in a real
scenario with a finite restraint area, and the exercise would probably be academic s it implies that
travellers would be capable of perceiving the fine "tuning" of the charges, and wo Id choose their
travel mode and routes accordingly. This is implausible and indeed it was a c clusion of the
design and costing work that the full potential benefits of any link pricing syste would be unrealisable without, at the least, the development of additional equipment to i orm the driver
of the charging rate.
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Summarising, although a pricing system based on electronic identifier equipment has important
potential advantages, these are not easy to realise in practice and the study provided little support
for the application in such a city as Coventry. But equally, the study did not show that the system
would be impracticable or would not compare in performance with alternative systems, although its
costs and administration backing could only be justified if applied on a national scale. Application
to a larger city with a more complex traffic pattern would provide a better opportunity for road
pricing, but the improvement would not be dramatic. The most practical application for electronic
identifier equipment would be as a cordon type of system.

6.4

CORDON PRICING

The system considered would charge vehicles that cross the boundary of the restraint area, but would
not touch wholly internal movements. It would be operated for the peak period or for all day, and
for one or both directions of movement according to requirements. Charges might, in principle, be
collected by means of electronic identification as in road pricing, by toll booths, or by the pre-purchase
of a ticket (including, perhaps, seasontickets).
The modelling and costing analyses indicated that cordon pricing, applied in the peak with a charge
of about 40p, would be as effective as any of the fiscal systems in 1980 conditions in restraining
traffic and in providing a net-economic benefit. The exclusion of internal trips from charging
and the ability to discriminate between direction of flow probably contribute to the satisfactory
performance of this system in the traffic conditions of Coventry. Under the 1990 modelling
assumptions, the "optimum" cordon charge (estimated to be about £1) would leave considerable
congestion in the restraint area, but in such extreme conditions cordon pricing would appear to be
as effective as any of the other fiscal systems and give marginally greater net benefit.
Legislation would be required for cordon pricing to provide local authorities with powers for levying
charges and enforcement, but the necessary Bill would be simpler and less likely to cause controversy
than the Bills for the other fiscal systems. Also no enforcement beyond the collection of charges
would be necessary. In the case of the use of electronic identifiers, checks on the presence and
functioning of the equipment would need to be made as vehicles moved through the cordon area,
and laybys would be needed to examine suspect vehicles; for charging bytolls orby pre-purchased
tickets, no enforcement after the vehicle had passed the toll booth would be necessary.
It is, however, the practicability of the charging procedures which is in doubt. Collection by billing,
following electronic identification, appears to be technically feasible (as has been shown in the
consideration of road pricing) but would require a major technical and administrative backing
which would only be justified if this charging system was adopted for national application. Moreover, unless and until the overwhelming majority of vehicles were fitted with the necessaryequipment,
a back-up system of toll collection would also be required. The manual collection of charges at
toll booths would demand considerable extra road space at the cordon points if the booths are
to match the capacity of the approach roads: this might amount to two or more (depending on the
traffic volume) additional lanes, but would still introduce some additional, if small, delays to traffic.
Such space could only be found at a small proportion of the twenty-three entry points to the
Coventry railway triangle. Alternatively, the use of pre-purchased tickets, as in supplementary
licensing, would make for more rapid traffic handling and would reduce the number of toll-booths
required.
It is concluded, overall, that cordon pricing in the medium term would, despite attractive features,
be difficult to apply in Coventry and that elsewhere its practicality would depend critically on the
availability of space. If in the longer term, the application of electronic identifier units becomes
established policy on a national scale, cordon pricing could well provide an effective restraint
system.

6.5

PHYSICAL RESTRAINT

The study interpreted physical restraint to mean the limiting of traffic volumes by the deliberate
reduction of road capacity on the approaches to the restraint area. The design study indicated
that such a system would be feasible at a cost broadly comparable with those of the other restraint
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systems. A physical restraint system for Coventry, using traffic signals at juncti ns on the main
radial routes to meter the inflow of vehicles, together with priority measuresfor bus , was estimated
to cost of the order of £1 m for capital and £200 000 a year for operating costs.
A system of the sort considered would be capable of adjusting the degree of restr int it applied to
the needs of the moment, in contrast to a fiscal system which would be wholly ins sitive to shortterm variations in traffic conditions. Physical restraint might also be regarded
the public as
less inequitable than any of the fiscal systems, which might be seen as being les onerous to the
richer motorists and certainly to those whose travel costs are subsidised.
An obvious disadvantage of imposing additional time delays is that a delay is
unlike the monetary charge of a fiscal system. In most practical circumstances ho
of physical restraint would be inherently associated with other physical measu
lanes, traffic management, and selective parking control, and in these circumst
net benefit might result. Although it was not found possible in the study to ma
estimate of the response to such a comprehensive traffic control package, it mig
attractive alternative to fiscal methods.
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ces an overall
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CONCLUSIONS
A few general conclusions can be drawn from the detailed results, although in i
significance certain features of the study must be borne in mind. Chief among
characteristics of Coventry, especially the limited proportion of through traffic and t
tion of centre city parking in public hands; the assumptions about future traffic de
the development of congestion in the absence of containing policies; that a combin
is a more likely practical solution, and that other policies might achieve at least pa
attributed to restraint; and that assumptions about travellers response to restrai
without satisfactory experimental foundation.
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tion of policies
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With such provisos, the conclusions most worthy of emphasis are:

1
2

3
4

5

6

The fiscal systems studied would all produce substantial net economic be
problems of application, particularly enforcement, exist for all systems, but no
unmanageable.
Where a large proportion of the parking stock is under local authority control,
parking policies can be nearly as effective as the more sophisticated fiscal rest
maintaining acceptable traffic conditions at least up to the early 1980s. Sue
probably demand tight planning controls on parking provision at new privat
for some time before the restraint system was to be fully applied.
Physical restraint, associated with comprehensive traffic management, is pr
but may not provide an economic benefit. However, it warrants further investi
General restraint of traffic volumes, within practical limits, is not likely of
perceived traffic noise, although it would reduce air pollution. Noise e
however be reduced by environmental management, and the increase that this
the demand for road space would increase the justification for general restraint.
Peak-period traffic restraint is unlikely to have a generally adverse effect
business activities, or be a significant factor in land-use changes. Alth
particular hardships, the system would always need careful and sympathetic de
Fiscal restraint would tend to bear most heavily on the above average inco
make the majority of car trips to town centres.
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