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1.
INTRODUCTION
1.1
Context and Aims of the Report
The continuing growth in road traffic is resulting in a range of economic, social and environmental costs, which are expected to increase in line with or at a faster rate than the projected increases in traffic. Forecasts prepared by several national governments suggest a potential doubling of road traffic over the next thirty years.  There are also growing concerns about personal health (particularly heart-related disease) and obesity among children, both attributed in part to the reduction in `natural' exercise that people used to get while travelling on foot or by cycle, now often replaced by sedentary car journeys.

The potential consequences of a doubling of traffic levels on the already crowded European road network has caused considerable alarm among professionals and some politicians, not least in relation to the implications for CO2 emissions, leading to a serious questioning of whether something can be done to contain or reverse this trend. In Western Europe, the private car typically comprises over 80% of the traffic flow. This is leading to a focus on considering the scope for influencing the use of the private car, both on account of its dominance in the traffic stream, and the greater potential for use of alternative modes than in the case of goods traffic.

At the same time, there is a recognition that many economies and societies have become `car dependent': substantial numbers of people work in car-related industries and services, new land use developments in many countries make servicing by non-car modes difficult, and many people regard their lifestyle as being built around the car.  Would attempts to influence the growth in road traffic have detrimental effects upon national economies and the quality of life, that are even more serious than the negative externalities associated with rising levels of car use?

In the context of this wider debate, this report addresses the question of what can be done to reduce levels of car use, both through encouraging shifts to other modes and in other ways that reduce the numbers or lengths of car trips. It also briefly considers why reductions in car use are needed, and whether there are alternative ways of dealing with these problems; these are arguments that will need to be rehearsed in order to gain political and public support for measures that curb the use of the private car. 

Note that there is an ambiguity in much of the literature as to whether `reducing car use' implies an absolute reduction in car traffic, or a reduction in the rate of growth (i.e. a slower increase).  While this is an important difference in the aggregate, at the individual level it is less of an issue, since for either effect to be achieved, many existing car drivers would have to reduce personal car use in order to compensate for the increase in the number of car drivers on the road. In most of this report we concentrate on changes in existing patterns of car use.

Most of the material in this report is taken from the UK context, although corroborating evidence from other European countries is drawn on where appropriate.

1.2
Report Structure
Chapter 2 addresses the question "why is car use an issue?"; it briefly outlines some of the problems that are resulting from current and projected levels of car use, discusses some of the personal advantages that might accrue to travellers from increased use of other modes, and some of the personal and economic benefits of car use that might be lost. It also notes the unsustainability of current trends, and considers the extent to which car traffic levels correlate with the various externalities generated by road traffic.

Chapter 3 examines the question: "can externalities be contained without reducing car use?", by looking at whether advances in technology and changes in driving behaviour might be sufficient to deal with future traffic-related problems, without needing to reduce the forecasts levels of car traffic. It concludes that these will assist, but that they will not be sufficient; some changes in car use will be necessary.

Chapter 4 considers how reductions in car use might be achieved, and identifies four main behavioural mechanisms for reducing the numbers or lengths of car trips; it warns of possible secondary behavioural effects that might counter some of the reductions in car use.

Chapter 5 examines the question of whether specific policy intervention is needed, or whether traffic will `find its own level' through various feedback mechanisms and thereby prevent gridlock from occurring. It is concluded that, while there are feed-back mechanisms in the system that are poorly understood and possibly underestimated, they would probably only become effective at levels of congestion that are economically and environmentally unacceptable - and in any event such mechanisms are uninfluenced by levels of other externalities such as CO2 emissions. Policy interventions will be needed.

Chapter 6 outlines a range of policy measures, grouped under six headings, that could be used to encourage the behavioural adjustments identified in Chapter 4. The ways in which each type of measure can affect behaviour are discussed, and some examples given of how successful or otherwise they have been in reducing car use.  The Chapter then compares these groups of measures, looking at their relative effectiveness in achieving car use reductions, considering first only the direct and then also the secondary behavioural effects; it also considers the degree of public support for different kinds of measure.

Chapter 7 moves on to look at the introduction of `packages' that combine appropriate mixes of policy measures - a rediscovered concept in the UK, but one that is well established in many other European countries. The chapter considers what kinds of package seem to be most effective at influencing levels of car use, recognising that transport policy has to satisfy other objectives too, and stresses the importance of taking a long term view. 

Finally, Chapter 8 provides an overall assessment of the issues raised in this report: can car mobility be reduced or transferred to other modes? It identifies situations where possibilities for invoking the appropriate behavioural mechanisms seem greatest, but also finds that there are some where influencing car use is much harder - in many cases the latter situations are the ones where car use is growing most rapidly at the present time.

2.
WHY IS CAR USE AN ISSUE?
2.1
Disbenefits Resulting from the Aggregate Impacts of Car Use
2.1.1
Quantified impacts
A range of disbenefits arising from the collective use of cars have been documented in a number of recent authoritative studies, at the European level (e.g. see ECMT/OECD, 1995) and in the UK through the Royal Commission on Environmental Pollution's investigation into Transport and the Environment (RCEP, 1994) and the Parliamentary Office of Science and Technology (POST, 1995). The negative impacts of traffic growth are discussed in detail in Whitelegg (1993).

The Royal Commission reviewed a number of studies, and concluded that the quantified annual environmental costs of road traffic in the UK (including air pollution, climate change and road accidents) lie between 10 billion and 18 billion (under 2% to over 3% of GDP); these estimates exclude aspects such as loss of land and habitats, visual intrusion and severance of communities, which they were unable to quantify. Other studies have suggested that traffic congestion costs may be of a similar order of magnitude to the quantified environmental ones.

Some of these externalities, such as traffic congestion, predominantly affect the drivers and vehicle occupants themselves (though some time losses feed through into production and service costs). Other externalities mainly impact on non-motorised road users or people in adjacent properties (e.g. through traffic noise, or the deterioration of building facades), who suffer the effects of `passive' motorised mobility. The latter has important equity and distributional implications that have hardly been investigated to date.

2.1.2
Public attitudes
Public opinion surveys in the UK and many other parts of Europe show a high level of concern about the impacts of traffic growth, and one that is increasing (e.g. see Jones, 1992a). Cars in particular are viewed as contributing heavily to traffic congestion and air pollution, and traffic is often rated as the worst thing about living in an urban area. People are generally concerned - though confused - about the impacts of global warming, but in the UK it is the health effects that are increasing most in public concern. 

Surveys conducted by the Department of the Environment (DOE, 1994) show that in 1993 40% of respondents were `very worried' about air pollution from traffic, compared to only 23% expressing this level of concern seven years earlier in 1986. As an indication of the immediacy of the problem, one recent survey in the UK found that 34% of adults now live in households where someone has a breathing difficulty that requires medication.

Table 1 summarises the results of a UK survey, showing the proportion of adults regarding different traffic-related impacts as `very' or `fairly' serious, both nationally and in their local area, by whether the respondent lives in a conurbation, other urban area or rural area. 


Table 1: Levels of Concern in the UK About Various Traffic-Related Problems
PRIVATE 
PROBLEMS:

Conurbation

Other Urban

Rural Areas

Whole Sample

Traffic Congestion

- Local

- National

65%


90%

47%


86%

41%


90%

50%


89%

Air Pollution

- Local

- National

65%


87%

47%


86%

31%


84%

45%


86%

Traffic Noise

- Local

- National

45%


73%

32%


68%

25%


69%

32%


71%

Road Accidents

- Local

- National

42%


88%

32%


83%

26%


84%

33%


85%

Loss of Land

- Local

- National

30%


74%

21%


65%

20%


73%

23%


71%

Proportion of adults regarding each traffic-related problem as being `Very' or `Fairly' Serious, by area of residence.

Source: Jones and Haigh (1994), Table 1

Note that perceptions of the national dimension of the problems vary little according to where the respondent lives, but local perceptions of problems are generally at a much lower level, and show more variation from one type of area to another.

2.2
Potential Benefits to Drivers of Using Alternative Modes
Aside from reducing the negative, aggregate externalities of car use, there are a number of benefits that travellers might gain from making greater use of other modes for their journeys (were suitable facilities to be available). Research has suggested that some drivers become habitualised to using their car, and when forced (e.g. car accident) or encouraged to temporarily use alternative modes, they find that these offer preferable options for certain types of journey and continue using them when they could have reverted to the car.

Such benefits include:


A more productive or enjoyable use of time while travelling (e.g. working, reading or resting when using public transport);


An increase in personal fitness as a result of walking or cycling instead of driving;


Removal of the stress levels associated with driving in congested conditions and searching for a parking space;


More careful (and efficient?) planning of the use of time.

Some have argued that there are wider potential benefits from reduced car use, including increased social contacts when using public transport or non-motorised modes; and the greater freedom afforded children who are able to explore their local area without being taken everywhere by car. Hillman et al (1990) found a sharp decline in children's independent mobility over the last two decades in England, associated with increases in car ownership and growing concerns about traffic accidents and the personal safety of children.

2.3
Benefits Associated with Car Use
In discussing the negative effects of car use, there is a danger that the personal and economic benefits of car use are ignored or underestimated. Two important kinds of benefit arise from the use of cars. At the individual level, users enjoy personal freedom and security, and the convenience of door-to-door travel. At the national level, there are benefits to the economy of the demand for the goods and services associated with car purchase (particularly in countries with a car industry) and use, including the growth of the car-based leisure market (see AA, 1992).

Some of the personal benefits of car use are beginning to be eroded by the volume of car traffic and the increasing restrictions on access and parking. At the same time, some of the attractions of the car can be replicated in other ways: for example, walking and cycling confer a similar kind of freedom of movement as the car (and potentially more so, as they are available to a wider spectrum of the population).

However, there are many situations where alternative modes are unlikely to offer attractive alternatives to car use, such as when heavy or large loads are being carried (e.g. family weekly grocery shopping) or for journeys made by disabled people. In targeting reductions in car use, these comparative advantage issues need to be borne in mind: there are situations where car use is more or less open to change.

In Great Britain about 3% of the workforce is directly employed in the motoring industry, and about 15% of GDP is related to the construction, maintenance and use of motor vehicles; people on average spend 15% of household expenditure on transport, most of it on the purchase and use of private cars. While any factors which limited car traffic might have some impact on certain sectors of the economy, it has been argued (e.g. see RCEP, 1994) that an equivalent expenditure on public transport creates more employment than road-based investments.

2.4
The Unsustainability of Current Trends
In their forecasts of future road traffic produced in 1989 (DOT, 1989), the Department of Transport indicated that on existing trends the total car kilometres per annum will double between 1989 and 2025. Taking into account the above, the UK Government, in its Strategy for Sustainable Development (DOE, 1994a), concluded that:


"If people continue to exercise their choices as they are at present and there are no other significant changes, the resulting traffic growth would have unacceptable consequences for both the environment and the economy of certain parts of the country and could be very difficult to reconcile with overall sustainable development goals."
A recent report from the UK Parliamentary Office of Science and Technology (1995) similarly noted that (page 81): 


"Current trends in CO2 emissions from the transport sector are in direct conflict with the need for reductions in CO2 emissions arising from international and national policies." 
Other countries, such as the Netherlands, have reached similar conclusions.

2.5
Use of Car Traffic Levels as a Proxy for Negative Impacts
Much of the debate about the need to reduce levels of car use is predicated on the assumption that there is a direct relationship between levels of car traffic on the road network and the generation of the externalities noted in Section 2.1 (ignoring the existence of other types of vehicle on the road). While this has been generally the case in the past, it has not been consistently so, and may not apply to the same degree in the future. 

In particular:


Many of the negative results of car use (e.g. noise, noxious gases) are only perceived to be a problem above certain critical threshold levels, so there are strong non-linear effects, meaning that the geographical extent of the problem may rise faster than the growth in traffic levels;


In the case of noise, in particular, the logarithmic nature of the perceived increase in levels means that this increases at a slower rate than the growth in road traffic.


Congestion costs rise sharply above a certain level of traffic density, and tend in turn to lead to non-linear increases in the various pollution costs as engines perform less efficiently;


The statistical relationship between accidents and traffic levels is weakest, and traffic reductions may actually increase the number or severity of accidents (because of higher vehicle speeds);


Externalities associated with the infrastructure itself tend to be invariant to traffic levels (except when they precipitate an increase in capacity).

Thus, while reductions in car traffic are unlikely to lead to an increase in externalities (with the possible exception of road traffic accidents), car traffic growth provides only a very general proxy for the increase in external costs, over-estimating them in some cases and under-estimating them in others.

In considering the relationship between car traffic and externalities, it is important to recognise the different factors at work. Many disbenefits are associated with the performance of the vehicle itself, including noise, noxious gases, particles and CO2 emissions; they could thus be ameliorated by changes in vehicle design, which has occurred in relation to the impact of catalytic convertors on levels of most tailpipe emissions [in the short to medium term]. Others arise from interactions between individual vehicles (and other road users), in particular traffic congestion and road accidents
. Some, such as land take and visual intrusion, are related more to the provision of the infrastructure itself.

This begs the question: can the link between traffic growth and the generation of externalities be broken? Could externalities be contained without reducing car use?

3.
CAN EXTERNALITIES BE CONTAINED WITHOUT REDUCING CAR USE?
Accepting the case that current trends in car use are unsustainable, both in environmental and economic terms, the question arises as to whether reductions in car use are the only solution. Perhaps advances in technology might be sufficient to ameliorate the impacts of car traffic growth, and changes in driver behaviour might help too?

3.1
Improvements in Technology
Many of the disbenefits of car use identified in section 2.1 result from the performance characteristics of the vehicles themselves. There is in principle considerable scope to improve vehicle performance and therefore reduce the levels of various emissions in the aggregate. Efforts are continually being made to develop vehicles that are more fuel efficient, produce less noxious emissions and are quieter, with the successes in reducing tailgate emissions through the introduction of catalytic convertors being particularly marked.

At the network level, problems of congestion are being tackled through advances in transport technology, both by improved traffic control systems and by the development of technologies for direct vehicle-to-vehicle communication and control (e.g. through the development of electronic coupling of vehicle platoons). Anti-collision devices are also likely to contribute to future reductions in road accidents.

While several studies have noted that technology has an important contribution to make in reducing the aggregate impacts of car use, in general they conclude (e.g. POST (1995), RCEP (1994)) that there are several limitations as to how effective technological fixes will be, due to:

(i)
The time lag involved in developing the technology and its subsequent diffusion through the car stock and the road network;

(ii)
The costs of developing and introducing the equipment may not provide a cost-effective means of addressing the particular problem;

(iii)
Where extra capacity is created (e.g. through more efficient utilisation of road space), then the release of high levels of latent demand may negate the congestion benefits and increase overall levels of pollutants;

(iv)
Improvements in fuel economy may be offset by drivers trading up to larger vehicles: in the UK average fuel consumption of new cars bought in the last ten years has remained stable;

(v)
While technology may substantially reduce impacts per vehicle, these benefits may be outweighed by the growth in total numbers of vehicles, if current trends are unchecked; in the case of gases largely absorbed by catalytic convertors, the growth in vehicle numbers is expected to more than offset the per vehicle reductions now being achieved around the year 2010 in the UK.

There is a general view that developments in technology will not of themselves be sufficient to contain the more global impacts of traffic growth. The UK Parliamentary Office of Science and Technology (1995), for example, conclude that (page 86):


"The projected growth in the energy demands of the transport sector (50%-100% by 2010), indicate that even the most optimistic assessments of the role of technology in improving energy efficiency are unlikely to constrain the growth in energy use and CO2 emissions completely. In such circumstances, the primary target of reducing energy consumption and CO2 emissions would have to be met by reducing significantly the projected growth in the actual volume of road traffic."
3.2
Changes in Driving Behaviour
Drivers could contribute to reducing some of the negative impacts of car use without actually changing their overall levels of car use, by:


Re-routing or re-timing their trips, to avoid congested conditions;


Driving more smoothly, to increase fuel consumption and reduce CO2 and other tailgate emissions, as well as noise levels.


Ensuring that vehicles are properly maintained and the engine tuned, with the correct tyre pressures.


Driving more carefully and slowly, to reduce the number and severity of road accidents.

Changes in driving behaviour can assist particularly in limiting the externalities caused through interactions between travellers. Peak spreading on a large scale in the more congested urban areas has prevented grid lock and increased the throughput of the network (see section 5.2).

Similarly, reductions in traffic speed and more careful driving has led in some cases to significant reductions in road accident numbers and severity. While changes in driving behaviour can lead to worthwhile reductions in fuel consumption (of the order of 10% to 15%) these are not so significant in global terms.

On balance it appears that changes in the way in which cars are driven and the introduction of new technology will not of themselves be sufficient to alleviate the impacts of traffic growth on the economy and the environment. Reductions in the levels of car use will also be needed.

3.3
What Scale of Reductions in Car Use Are Needed?
While many bodies have called for measures to limit car use, very little thought appears to have been given to the scale of reductions that might be needed to prevent the growth in externalities to unacceptable levels.

In relation to CO2 emissions, the Parliamentary Office of Science and Technology (1995) concluded that, if the transport sector in the UK were to contribute pro rata to the national target, then traffic would need to be capped to 20% to 33% below forecasts for the year 2010, on the basis of current vehicle emission rates.

At the local level, the principle of establishing the `environmental capacity' of a road link or network was advocated more than thirty years ago in "Traffic in Towns" (HMSO, 1963), but very few networks have been systematically investigated in this way. While sustained reductions in traffic levels of 10%-20% would in most cases be sufficient to eradicate serious delays on a congested urban road network, achieving satisfactory environmental standards on busier urban roads could require reductions of up to 50% (particularly in order to meet noise standards).

While historically car-related problems were viewed essentially as a local problem, and largely dealt with by introducing local measures (e.g. pedestrianising a busy shopping street), growing concerns about ozone and CO2 levels, and the more widespread occurrence of congestion across the road network, are forcing a more strategic view of the `car carrying capacity' of a region or a whole country. 

To date, the Netherlands is one of the few countries to take an overall view on limiting car kilometres at the national level, in its Second National Structure Plan, published in June 1990. It was anticipated that by the year 2010, traffic would have increased by 70% above its 1986 base, and that this rate of growth would have to be halved in order to meet congestion, accident and CO2 targets.

In the UK, the Royal Commission has suggested that traffic growth rates would need to be capped at about 10% per decade, in order to be sustainable - less than half the current projected rates of traffic growth. Since there are felt to be fewer options for freight than passenger traffic (given that most goods movements are over relatively short distances), this implies a disproportionate control on the growth of car traffic.

4.
HOW COULD REDUCTIONS IN CAR USE BE ACHIEVED?
This chapter considers ways in which drivers might alter their behaviour to reduce overall car use; the various mechanisms by which they might be encouraged to take such action are discussed in Chapters 5 and 6.  

First, section 4.1 identifies four broad ways in which car use might be reduced through changes in travel behaviour. Then, section 4.2 considers some evidence to suggest that there may be undesirable secondary effects associated with some behavioural changes.

4.1
Behavioural Options for Reducing Car Use
Reductions in an individual's use of their car could be achieved through a combination of shorter and fewer car-based trips. There are four behavioural mechanisms that can bring about these effects:

-
Transfer of existing car journeys to alternative modes

-
Substitution of in-home for out-of-home activities

-
Visits to destinations closer to home

-
Consolidation of car journeys (making fewer visits or trip chaining)

The first two of these completely remove car trips associated with the activity from the road network, while the second two mechanisms reduce car mileage while still involving the use of the car to reach the same destinations.

4.1.1
Modal switch
Transport policies and associated investments have historically focused on the first of these four mechanisms, in an attempt to get car drivers to switch to public transport services (bus or rail), or to use non-motorised modes (primarily cycling, but also walking). There is also scope for reducing the need for chauffeuring trips by encouraging the passenger to use an alternative mode, or to remove some cars from the road network by encouraging car sharing among drivers. 

This behavioural change seen as a clear-cut way of reducing car use, by eliminating the vehicle trip while at the same time preserving the economic and social benefits of carrying out the original activity at the same destination.

4.1.2
Activity substitution
Here the need to travel could be removed, either by:

(i)
Replacing physical communication with electronic communication, as in tele-working or tele-banking; or

(ii)
Substituting an in-home for an out-of-home activity (e.g. a video for a cinema visit, or a pre-cooked meal for a visit to a restaurant).

Activity substitution may thus be aided by advances in telecommunications, though as defined here it is not limited to behavioural changes requiring such developments.

4.1.3
Destination shift
In areas of medium or higher population density that characterise much of Europe there are normally several destinations at which a particular type of activity could be undertaken within a reasonable travel distance/time. Where a driver currently selects a destination that is not closest to home, then there is scope for reducing the length of a given car trip.

Changing patterns of grocery shopping in the UK show how density of provision of larger supermarkets can affect shopping trips. When out-of-town or edge-of-town facilities were first provided, trip lengths increased as drivers switched from local centres; as more supermarkets are built, average trip lengths are starting to fall.

4.1.4
Trip consolidation
The amount of car travel input (i.e. distance travelled) needed to reach a given set of destinations can be reduced, in one of two ways:

(i)
By reducing the frequency of visiting the destination, perhaps compensating by increasing the average time spent there per visit; or

(ii)
By combining visits to a series of destinations on one tour from home, instead of making separate trips. Thus, combining a shopping trip with the journey to or from work reduces trips from four to three, though the effects on total distance may be proportionately greater or smaller, depending on the relative locations of the destinations.

The former also reduces the demand for non-residential parking space (unless fully offset by increased activity time per visit), whereas in the latter the number of parking acts is unchanged.

4.2
Potential Undesirable Secondary Effects
While each of the four behavioural mechanisms identified above has obvious direct benefits in reducing the car use of the individual concerned, in several cases there are potential secondary behavioural effects that might partly offset or even entirely negate what at first sight appear to be a worthwhile shifts in behaviour.

The most obvious case is where a car is no longer used to make a particular journey, either because of a mode shift (4.1.1), or in-home activity substitution (4.1.2), or perhaps through trip consolidation (4.1.4). In multi-person households where there are more licence holders than cars, there is the possibility that this newly available car may be used by other household members, perhaps substituting for a trip previously made by a non-car mode. 

Brög (1993) observed this effect in a study of the effects of giving reduced priced public transport tickets to car commuters in Stuttgart. While the use of public transport by the target person increased by 81%, the unused car was driven by others in the household, on average reducing their car use by 28% - leading to only a net increase of 5% in public transport trips for the household as a whole
.

The scope for substituting use of different cars for a journey in multi-car households became apparent in a study of the effects of introducing a toll ring in Bergen, Norway (Larsen, 1988). Here unlimited access for a given period of time could be purchased by registering a car number plate, and hence was not transferable from one vehicle to another. Use of registered vehicles across the cordon increased by 20% in multi-car households, offset by a 47% reduction in the use of non-registered cars for cross-cordon journeys.

Where a more local destination is substituted for a more distant one (section 4.1.3), there is a possibility that trip frequency may be increased due to the closer proximity and shorter journey time, resulting in very little reduction in total car mileage. In a study of the activity/travel patterns of students, Shapcott and Steadman (1978) found that students living closer to the university went home between lectures or at lunchtime, whereas those living further away did not, such that average daily travel time budgets were similar. The latter mechanism is considered further in Chapter 5.

Probably the greatest scope for undesirable secondary effects lies in the little understood area of activity substitution (section 4.1.2). For example:


While tele-shopping may substitute for a trip to a shopping centre, it may generate an additional delivery trip by van or truck.


Activities carried out in the home may require additional trips to collect (and possibly return) goods needed to perform the activity.


Additional time spent on activities in the home (e.g. through tele-working) is likely to increase home energy consumption in the form of heating, lighting, etc with the consequence that the benefits of reduced car use in CO2 terms will be lessened - and may possibly be negated entirely.

Largely because of the static, trip-based conceptual framework within which most analytical work on travel behaviour is carried out (see Jones et al, 1983), there is a relatively poor understanding of these secondary effects. In order to fully assess policy effectiveness it is important to recognise that:


Car use decisions are generally made at the tour or trip chain level (i.e. taking account of all trips made between leaving and returning home), not the trip level;


Car use decisions made by the same driver for different tours may be linked;


There are potential linkages between the travel patterns of different household members;


Household circumstances change over time, leading to a reappraisal of travel patterns and a re-balancing of the importance of different factors.

The limited work on household travel decision making that has been carried out also suggests that reductions in car use may in part be achieved through a combination of the four mechanisms listed above. 

For example, an exploratory study of the travel behaviour of drivers using London's orbital motorway (the M25) found relatively little scope for mode switching for these existing trips, even to enhanced public transport services (Jones et al, 1995); however, what would be more likely, were travel conditions by road to deteriorate, would be a switch to public transport combined with a change of destination to one more accessible by the alternative mode. Similarly, a decision to trip chain may result in a change in destination for one or more activities (e.g. switch to a new shopping centre, that is on route between work and home).

In the following chapters, we examine various ways in which these four basic behavioural adjustments, or combinations of them,  might be triggered in order to reduce levels of car traffic in the future.

5.
WILL CAR TRAFFIC GROWTH BE CONTAINED WITHOUT POLICY INTERVENTION?
Recognising that past trends in car use cannot continue, and that some changes in individual behaviour along the lines noted in Chapter 4 will be required, the question then arises: will these behavioural changes occur `naturally' and automatically in response to deteriorating network conditions, obviating the need for specific policy measures?

First, we look at the historic growth in car traffic and the mechanisms underlying the process; then at some empirical evidence of the aggregate responsiveness of car traffic demand to changes in network capacity. Finally, the chapter considers some possible mechanisms that may constrain car traffic levels in the future, in the absence of additional policy measures.

5.1
Reasons Behind the Historic Growth in Car Traffic
Over the last 40 years, the total passenger-kilometres per year travelled by car in Great Britain has increased by a factor of ten, with the private car now the dominant means of personal travel (being used for 57% of all trips and 79% of person kilometres in the 1989/91 UK National Travel Survey). The main reasons for this growth have been attributed to the increase in car ownership (closely linked with increases in real incomes), coupled with a growth in population, particularly an increase in the number of households. However, detailed analysis of changes in travel patterns over time suggest that increases in car traffic cannot be fully explained by the growth in car ownership.

May (1992) analyses changes in British personal travel patterns over a twenty year period and concludes that:


"Comparison of the 1965 and 1985 National Travel Surveys indicates that, over that twenty-year period, total passenger travel, in person-km, increased by 61 per cent (a rate of 2.4 per cent per annum). Further analysis indicates that the 61 per cent was explained as follows:


-
increased population
 4 per cent


-
more journeys

22 per cent


-
longer journeys
35 per cent


Thus the largest single cause of traffic growth has not been people making more journeys (the usually understood result of increased motorisation) but people travelling further to carry out the same activities."
In other words, the growth in the number of journeys by car has been associated with an increase in the average length of trips made by travellers as well.

May's analysis looked only at motorised trips. When the analysis is broadened to include all journeys (including those on foot), we observe a smaller increase in the total number of recorded annual journeys per person in the UK (up by 14%, from 956 to 1090 trips per year
), plus indications from various studies (e.g. see Stokes, 1994) that overall travel time budgets have remained fairly stable over the period (in the UK showing a small upward drift, commensurate with the increase in trip rates).

This, in turn, suggests that the average travel time per trip has changed little over the period, and that it is increases in speed that have enabled increased distances to be covered without increasing daily travel times substantially. These relationships are more clearly seen in work reported by Brög (1993), from Hannover and Essen and reproduced in Table 2.


Table 2: Changes in Mobility Indicators Over Time






ESSEN

   HANNOVER

PRIVATE 


1976

1990

1976

1990

Activities per day

1.5

1.5

1.6

1.6

Trips per day

2.7

2.7

2.9

2.8

Total travel time/day(min)

60

59

61

62

Total distance/day (km)

16

18

16

19

Source: Brög (1993)

Part of this increase in speed is associated with the switch from slower modes to the private car, but also reflects improvements in the road network over the last few decades. An analysis of changes in average speeds by car for journeys of different length between 1978 and 1988 (Jones, 1992b), found that increases in speed had been greatest for the longest journeys - an 18% increase for journeys over 25 miles - (reflecting investment in high capacity inter-urban links), and that there had been slight reductions in average speed for the shortest distance trips.

5.2
Relationship Between Traffic Levels and Capacity
5.2.1
The evidence of a relationship
Despite large increases in car ownership and use, traffic in most cities has not `ground to a halt', but seems to have found a minimum equilibrium speed and to show a degree of self regulation. As the Royal Commission notes (RCEP, 1994, page 80):


"Despite enormous economic changes, and with only limited new road construction, the average speed of traffic shows relatively little change over several decades. The average speed of motor vehicles in Australian cities did not increase significantly between the 1920s and the 1980s. In central London, traffic management schemes have allowed the volume of traffic to double, but there was no appreciable change in traffic speeds between the 1930s and the 1980s, and probably for long before that."
Looking at general patterns of growth in road traffic in Great Britain between 1978 and 1988, Jones (1992b) found that the highest growth rates in urban areas were on the minor roads (probably reflecting the fact that the main roads are already close to capacity for much of the day), whereas in the rural areas the reverse applied. There is also evidence of temporal as well as spatial spreading of car traffic, with the periods of peak capacity on the road network extending for longer periods of the day, as some drivers attempt to avoid the most congested periods.

Several studies have also shown how car traffic levels may respond to increases in road capacity. In the Netherlands, for example, the completion of an orbital motorway around Amsterdam led to a marked `reversion to the peak' effect, with some drivers changing to a more convenient time of travel in response to reduced congestion.

In the UK, the Standing Committee on Trunk Road Assessment (SACTRA, 1994) carried out a detailed assessment of the effects of increased road capacity in `inducing' new road traffic. They also identified a `reversion to the peak' effect, and examined a number of `before' and `after' studies conducted in the corridor where a road improvement had been constructed. They concluded that (page 85):


"...increases in traffic counted on improved roads have, in general, not been offset by equivalent reductions in traffic counted on the unimproved routes. The simplest interpretation of this finding is that the total volume of traffic has increased."
Some limited evidence of a two-way responsiveness to changes in road capacity and average traffic speeds at the individual level is reported in a study of the attitudes and behaviour of drivers using the M25 orbital motorway around London (Jones et al, 1995). Regular users of the M25 reported an increase in car trip making as a result of the completion of the motorway, including visiting new destinations for work or shopping and increasing the frequency of existing social trips. Conversely, when presented with a scenario of a doubling of travel times (which none of the respondents regarded as unrealistic), some of the trips were correspondingly reduced in distance or frequency.

Indications that car ownership does not automatically imply a particular level of car use can also be seen when comparing annual car kilometres across countries. The Royal Commission report (RCEP, 1994, Figure 2.VI) shows that Great Britain comes seventh in terms of car ownership per thousand population in the list of ten OECD countries examined, but third highest in the average annual distance per car, behind Sweden and the USA. Annual kilometres per car are around 80% of the British average in Germany and only 40% in Japan.

5.2.2
Mechanisms affecting aggregate levels of car use

The results of these various traffic monitoring studies indicate that there is a degree of responsiveness of car traffic demand to road capacity supply, though the mechanisms involved are unclear. 

One likely mechanism was reported in section 5.1: maintaining a rough constancy in the average travel time budget. An increase in network speeds encourages average car trip lengths to increase (while maintaining the same average car trip time), thereby generating additional car traffic
. As network speeds fall, we would conversely expect some reduction in car trip length and a self-regulating limit on car traffic levels. 

However, there are several complicating factors at work here, in particular:

(i)
Land use patterns are also changing in response to higher levels of car-based accessibility, and are contributing to the increase in average trip length - through necessity rather than simply personal choice. Even accepting that this process is reversible, there may be significant lag effects delaying the emergence of a new equilibrium.

(ii)
Car ownership levels are rising and, even though average road network conditions may start deteriorating, it is generally true that the traveller newly acquiring a car will be able to reach most of their (existing) destinations quicker by car than at present using public transport services or non-motorised modes.

Particularly because of the steady enlargement of the car driver market, there are concerns that the system may simply be `taking up slack' (through mechanisms such as peak spreading), rather than achieving a true equilibrium state: beyond a certain critical point the system might behave in a `chaotic' fashion and quickly reach gridlock.

Research reported in Mogridge (1990) and elsewhere suggests that there is another mechanism at work which again brings stability into the urban transport system. He refers to this as the `Downs-Thomson paradox', which states that the equilibrium speed of car traffic on the road network is determined by the average door-to-door speed of equivalent journeys by (rail-based or otherwise segregated) public transport. 

This suggests that the way to increase car traffic speeds is to invest in improved public transport services, rather than putting in more road capacity - in denser urban areas this is simply absorbed by induced car traffic, and if this results in a poorer public transport service (e.g. through less frequent services to meet the lower levels of demand), then average network speeds will fall, despite the increased capacity.

Such a hypothesis would account for the stability of road traffic speeds in central London over many decades, and for the failure of cities like Bangkok (without rail-based public transport) to halt the decline in average network speeds. Together with a constraint on average travel time per day, it suggests that in urban areas with multi-modal transport systems, the road network is unlikely to become gridlocked (except on rare occasions).

5.3
Factors that Might Inhibit Future Car Traffic Growth
In the light of the preceding evidence, it is possible that car traffic might not grow as fast as the projected rates, for two kinds of reason: restraints on car ownership and on the growth of car use.

5.3.1
Restraints on car ownership
Car ownership may not simply continue to increase in line with income and population growth, particularly as much future growth will occur in multi-car households, or in inner city areas with lack of residential parking facilities and good access to activities on foot and by public transport.

Historically, there has been a high correlation between real increases in income and the level of car ownership, not only in Britain but in other countries too. However, there are some indications that car ownership levels may be sensitive to local land use patterns and transport provision. For example, in inner London, between 1981 and 1991, car ownership increased by a smaller amount than projected, probably due to a combination of: lack of residential parking, availability of many activities in close proximity to home, and generally high levels of public transport provision.

Although some car drivers without immediate access to a car in the home may borrow or hire cars as needed, limited evidence from `car free' trials suggests that distances travelled by car in a year may be halved if a vehicle is not available on demand, outside the front door.

5.3.2
Containment of the growth in car use
The numbers and average length of car trips are unlikely to continue to increase as projected. At the very least, the past increases in average network speeds are unlikely to continue at the same rate in the future, not only because of increased traffic levels but because in countries like the UK the main motorway network has now been completed and the associated `step changes' in accessibility that have occurred will not be repeated (though high speed rail networks will affect future accessibility surfaces). Under the most optimistic scenario road network speeds will stabilise, while most likely network performance will start to deteriorate over substantial parts of the urban and inter-urban system.

Taken together, the hypothesis of a constrained daily travel time budget, and the Downs-Thomson hypothesis of the equilibrium network speed being determined by the performance of the public transport system, give plausible explanations for the observed aggregate effects, and suggest reasons to doubt trend extrapolations for the future.

5.4
Assessment
The evidence reviewed in this chapter suggests that car traffic levels (and possibly even car ownership rates) are responsive to changes in network conditions, such that increases in road congestion may slow and at some point might even reverse the growth in car traffic. However, this is only likely to occur:

(i)
At much lower average traffic speeds than typically now prevail (probably related to the average door-to-door speed by public transport and non-motorised modes), particularly given that many car journeys are now orbital in nature and relatively poorly served by public transport.

(ii)
If there are strong land use controls to limit further dispersion of activities, to avoid movements of new developments to less constrained sites.

Thus, were system effects left to act alone to retard or halt the growth in car traffic, the economic and social costs of congestion would rise considerably, probably to unacceptable levels. At the same time, the feedback mechanisms postulated here relate only to the constraining effects of network capacity; they in no way are influenced by CO2 emissions or other types of negative externality.

It can be concluded, therefore, that while network feedback effects might assist in reducing the rate of car traffic growth, they will not of themselves be sufficient to meet policy objectives in an economic and environmentally acceptable way. Explicit policy interventions will be needed. In the next chapter, we consider what forms such interventions might take.

6.
WHAT POLICY MEASURES EXIST TO ENCOURAGE REDUCTIONS IN CAR USE?
Section 4.1 identified four main behavioural mechanisms for reducing levels of car use. This chapter reviews a range of policy measures, grouped under six headings, that could contribute in different ways to encouraging drivers to adopt these behavioural mechanisms, or combinations of them. The measures are first outlined here, followed by an assessment of their effectiveness and acceptability.

6.1
Range of Policy Measures
6.1.1
Enhanced information
With recent developments in information technology (often referred to as Advanced Transport Telematics, or Intelligent Transportation Systems)
, and in the use of marketing techniques through public transport advertising and wider travel awareness campaigns, information is being used increasingly to:

(i)
Raise awareness among drivers of the problems caused as a result of the growth in car use, and their personal contribution to this problem (as outlined in Chapter 2); and to

(ii)
Advise drivers about modal alternatives and other ways in which they can reduce their own car use.

Travel awareness
Over half the counties in England are now involved in some form of travel awareness campaign, under the `Travelwise' or `Headstart' (Ciaburro et al, 1994) banner, designed to bring home to drivers the problems resulting from the growth in car use, and encouraging them to make changes in their own use of cars.

Surveys suggest that many drivers recognise that not all the journeys that they currently make by car are essential. One national survey (Ciaburro et al, 1994) found that 60% of drivers felt that at least 10% of their car use was not essential and a quarter regarded at least 30% to come under this category. An earlier national survey sponsored by the Royal Automobile Club (RAC, 1991) found on average that 10% of car mileage was rated as `not at all important' and another 20% `not very important'.

This suggests that there is some scope to obtain voluntary reductions in car use. During recent air pollution alerts in summer 1995, the government issued public warnings and encouraged drivers to use their cars less; 18% of drivers interviewed claimed to have made some reductions in car use as a result of this appeal, representing around 40% of those who recalled hearing the message.

Transport telematics
Transport telematics has considerable potential to assist in encouraging reductions in car use, by:


Alerting drivers to situations when traffic conditions (driving and parking) are especially bad, and should be avoided;


Providing information on modal alternatives, including real-time information on the performance of the public transport system;


Providing information on alternative destinations, that would reduce car mileage or could be more easily accessed by public transport.

While much is now being accomplished through DRIVE and other programmes, it is too early to make a general assessment of the role of information provision in influencing driver behaviour, although some results from the ROMANSE project in Southampton (Jones and Cassidy, 1996) suggest that travellers can be very responsive to real-time information when there are problems in transport system performance. For example, there was a clear relationship between the proportion of drivers using city centre public car parks who change their intended behaviour in response to information provided by the Parking Guidance system, and the average reported search-plus-queuing time at that time of day.

The indications are that transport telematics will increase the efficiency of use of the road network by private cars, and of public parking spaces. However, in the process, extra car traffic may be generated that may counter other policy objectives, such as reductions in total CO2 emissions. As a consequence, while some cities are embracing real-time driver information (e.g. Munich and Stuttgart in Germany), others such as Vienna are suspicious of providing information that may encourage car use, and in Athens the policy objectives are met by only providing information on car-based travel times to the city centre when conditions are poor.

6.1.2
Improving modal alternatives
This has been the traditional policy response to combatting the growth in car use and the associated congestion on the road. Considerable effort and expenditure have gone into maintaining and improving modal alternatives to the car, both in terms of public transport networks (bus and rail) and more recently the non-motorised modes (particularly cycling but also walking).

Monitoring of public transport improvements in the UK has shown that significant service enhancements can lead to major increases in public transport patronage. However, often only a minority of this comes from trips formerly made by car. In addition, even where a high proportion of users are former car drivers, the total effect of the single public transport improvement on car traffic on the corridor may be relatively small.

Recent examples include:


Manchester Metrolink: two life-expired suburban railway lines were converted to a light rail system, linked by street running in the centre of Manchester. Patronage has increased by over 50% compared with previous use of the rail lines, and around 20% of passengers previously made the same journey by car; overall, it is estimated that Metrolink has taken off 5% of car trips in the two corridors in the peak period.


Ipswich Superbus. An existing bus route was improved considerably in quality and reliability, with new buses, real-time passenger information, higher service frequencies and bus priorities (including a section of guided busway). Two months after its introduction, patronage on the route had increased by 40%, with three-quarters of the extra passengers having previously travelled by car into the city centre. However, this represents only between 2% and 4% of the traffic on the corridor each day (and, as noted in section 4.2, there may be important secondary effects that reduce this benefit).


Oxford Park and Ride. The City of Oxford first introduced Park and Ride over twenty years ago and now has four car parks located on the main approaches to the city, with a total capacity of 3,750 spaces. It is estimated that these car parks intercept the equivalent of between 15% and 20% of the traffic on these radials into the city centre. Unlike other public transport measures, the car is parked at the Park and Ride and not left at home, so scope for secondary impacts caused by its re-use by another household member is very limited.

There is some evidence that substantial public transport improvements can also have impacts on the levels of car ownership in the area affected:


During the 1970s, South Yorkshire pursued a policy of low public transport fares and high service levels; this appeared to suppress car ownership rates at the time, which quickly reverted to trend once fare levels and service patterns reverted to that more typical of other British metropolitan areas (see Goodwin et al, 1983).


In the corridor where the Metrolink light rail system has been introduced in Manchester, car ownership levels appear to have fallen relative to the city as a whole.

Overall, networks of high quality and frequent public transport services (especially rail-based) seem to be quite effective at competing with the car for radial movements on corridors to the city centre, and for long distance journeys; but are less effective as a competitor for orbital and short distance journeys. 

In these latter cases, it appears that enhanced cycle networks can be more effective. While in the UK the best cities have managed to stabilise the mode share of cycling against the trend of a national decline, concerted efforts to increase cycle use in a number of European cities have met with considerable success (CTC, 1995). In Basel, for example, the modal share of cycle trips to the city centre increased from 8% to 16% between 1970 and 1990; a similar doubling (from 7% to 14%) was achieved in Graz in Austria between 1979 and 1991.

However, one key alternative to the car that has been neglected in most cities is the potential for increased trips on foot. 

6.1.3
Encouraging substitutes for travelling
This offers a relatively new means of influencing car use, and has mainly been advanced by various interests within the private sector (e.g. major banks or employers, equipment suppliers, telecommunications companies), with relatively little input from transport policy makers (with the exception of some tele-working initiatives). So far the effects on car use have been marginal, but there is considerable scope for this to increase.

Direct substitution of electronic data exchange for physical movement is being encouraged by telecommunications and cable television companies, and is beginning to affect work activities, shopping, banking, gambling and various forms of entertainment. There is a growing debate as to whether tele-commuting reduces overall car use, or whether the secondary behavioural effects noted in section 4.2 outweigh the direct reductions in car use. 

In addition, home delivery services are increasing the range of activities that can be conveniently carried out in-home (e.g. delivery of hot meals as a substitute for driving to a restaurant), and there is a gradual shift of provision of equipment in the home (e.g. the spread of washing machines has reduced visits to local launderettes). 

Again, there may be a range of adverse secondary effects, of which we have little understanding at present (see Salomon, 1996).

6.1.4
Restraining car use directly
Existing car trips can be discouraged, by reducing the attractiveness of parking at the destination and/or making the journey itself more difficult or less attractive. Restraint measures, applying to parked or moving traffic, can be applied in one of three main ways (Jones and Hervik, 1992):

(i)
Physical restrictions on capacity (e.g. limiting junction and link capacity, or the number of parking spaces);

(ii)
Regulatory controls (e.g. restricting access to certain classes of vehicle, or reserving parking spaces for groups such as residents or disabled drivers);

(iii)
Pricing controls (e.g. parking charges or road pricing).

Parking controls are the more widely applied form of restraint in Northern Europe, whereas controls on moving traffic (particularly through regulation) are more common in Southern Europe.

Parking controls
The effectiveness of parking controls is limited by the existence of unregulated residents' parking and by the high proportion of PNR (private non-residential) spaces at the attraction end of the trip, over which at present governments are unable to exercise effective control. PNR spaces typically comprise over 50% of non-residential parking spaces in British city centres, and often much more; this means that direct control on the parking stock can only be applied to a minority of the provision. 

In addition, there is evidence in places such as central London, that success in reducing terminating traffic in an area by means of parking controls can be offset by additional through traffic attracted by the improved road conditions: in central London around 40% is now through traffic, without an origin or destination in the area.

Restraint on moving traffic
There is mounting evidence to suggest that restraint measures that directly target moving traffic can be very effective at reducing car use, at least within tightly defined areas. Schemes to limit car access in many Italian city centres seem to have been able to reduce car traffic levels inside the areas by 20% or more (although requiring a substantial enforcement effort), as has the introduction of physical traffic cells in Gothenburg, Delft, etc. 

The only serious test of road pricing to date, in Singapore, has resulted in more than a halving of car use into the Restricted Zone during operating hours (see Jones, 1992a for an overview), which has been sustained over a period of more than two decades, during which time the scheme has been extended in coverage.

Fuel price increases
Depending on how these restraint policies are implemented, there is a danger that car trips might simply divert to another route and/or switch to a destination unaffected by the restraint policy (e.g. to an out-of-town shopping centre). More generally applied restraint measures might be more effective and result in fewer local distortions.

Another pricing option which is more global in application is to increase the cost of fuel. To minimise leakage and adverse distributional effects, this is normally something that has to be implemented at least at the national level (although the remote settlement of Tromso in Norway used increases in local fuel tax to fund local road improvements).

The UK Royal Commission (RCEP, 1994) cites evidence from the Department of Transport to suggest that a 10% increase in fuel duty in real terms would lead to a reduction of up to 3% in fuel consumption and about half that in car kilometres travelled. A review of evidence by Goodwin (1992) suggests that in the long run a 10% increase in fuel prices might lead to a 7% drop in the amount of petrol used, again with about half this level of decline in car traffic.

6.1.5
Discouraging car ownership
General fiscal and regulatory measures to control overall levels of car ownership have been used in countries such as Hong Kong and Singapore, but have not been applied in Western Europe (although the relatively high cost of car purchase in Denmark does appear to have depressed ownership levels in that country).

What is beginning to occur, however, is a restriction on car ownership at a local level, either because of a shortage of residential parking spaces (in some cases with a city policy of limiting the number of permits per household), or through a deliberate policy of encouraging `car free' residential developments, with community provision of cars (e.g. in Bremen and the proposed scheme in Edinburgh).

As noted in section 6.1.1 for example, car ownership levels may also be influenced indirectly through the operation of other policy measures.

6.1.6
Land use policies
The importance of land use patterns and policies as an influence on car use is widely discussed though poorly understood. The UK Royal Commission reviewed a wide range of evidence (RCEP, 1994) and concluded that there was a broad two-way link between land use and transport, but that cause and effect were often difficult to disentangle:


In areas of higher land use density, trip lengths are shorter, car ownership rates are lower and the use of non-car modes higher than elsewhere.


New roads, in particular new orbital motorways, can attract substantial new land use developments, ranging from office parks to retail and leisure centres, to the extent that the road network becomes overloaded.

Recognising the important role of land use in influencing transport provision and travel behaviour, the UK and other national governments have introduced policies to:

(i)
Encourage increasing densities of development, and in particular mixed use zoning and multi-use sites, to encourage short trips on foot;

(ii)
Ensure good non-car access to development sites (the `ABC' policy in the Netherlands and PPG13 (DOE/DOT, 1994) in Great Britain), to provide a choice of travel mode.

The effects of location of new development on mode split can be very striking. Evidence cited in RCEP (1994) suggests that citing offices or residences in close proximity to a railway station served by a high frequency network can more than double public transport use; and, conversely, relocating offices from the city centre to the periphery can increase car use by 10% to 40%.

A report for the UK Departments of the Environment and Transport on the potential contribution of land use policies to reducing transport emissions (ECOTEC, 1993) concluded that higher density and mixed use development, concentrated in larger settlements (over 50,000) represented the most transport energy efficient solution. In conjunction with supportive transport policies, it was estimated that land use policies could deliver a 15% reduction in emissions from road transport compared with trend projections, within a 20-25 year time scale.

Although it is evident that higher densities and well served developments provide opportunities for using alternatives to the car, there are mixed views about how effective some of these measures are in influencing overall levels of car use: communities with a good homes/jobs balance appear to have as much out commuting as other areas, and drivers with free parking at work are very likely to drive wherever the building is located.

6.2
Relationships Between Policy Measures, Behavioural Mechanisms and Car Use
Table 3 indicates, in terms of orders of magnitude of impacts, how the six kinds of policy measure outlined above can stimulate the four behavioural mechanisms described in section 4.1. The last two rows give a subjective indication of the relative effectiveness of each type of measure in impacting on car use overall, considering firstly primary impacts only and then allowing for the secondary effects discussed in section 4.2.

From this table a number of conclusions can be drawn:

(i)
Some policy measures relate very specifically to encouraging a particular type of car use reduction behaviour, while others are likely to encourage a reduction in car use using the full range of behavioural mechanisms:


-
improving modal alternatives and encouraging substitutes for travelling each relate exclusively to one of the four behavioural mechanisms;


-
direct car use restraint and, to a lesser degree, land use policies can impact levels of car use via several behavioural mechanisms.

(ii)
Most of the policy measures (except activity substitution) are likely to have their greatest effect on behaviour through encouraging car drivers to switch to an alternative mode of transport for some of their journeys; either by physically improving alternative modes, or through the provision of information, or by changing the relative attractiveness of car and non-car travel.

(iii)
The kinds of policy measure that may be expected to be most effective in reducing car use are those which directly discourage car ownership and use; improvements to modal alternatives can also play an important role, though this diminishes somewhat when secondary behavioural effects are taken into account (mainly due to the possibility of `freed' cars being used by other household members).


TABLE 3:  Policy Measures, Behavioural Mechanisms and Overall Effectiveness in Reducing Car Use
PRIVATE 


Enhanced Information
Improving

Modal

Alternatives
Encouraging Substitutes for Travelling 
Direct Car Use Restraint
Discouraging Car Ownership
Land Use Policies

Modal Switch from car












Activity Substitution












Destination Shift for car trips











Trip Consolidation

for car trips











CAR USE:

Primary Impacts

-

- - -

-

- - - -

- - -

- -

Including Secondary Impacts

-

- -

-

- - -

- - -

- -

6.3
Degree of Public Support for Different Policy Measures
Several opinion surveys in the UK have looked at the degree of public support for different measures to tackle the kinds of traffic-related problems discussed in Chapter 2 (e.g. see Jones, 1992a). There is a broad consistency across the various surveys, in that:


The highest levels of support are for measures that improve modal alternatives to the car (Park and Ride, improved bus and rail services, better cycling facilities, etc);


There is majority support for the better enforcement of existing traffic regulations, and the banning of cars in town centres;


Opinion is divided on whether new road capacity should be provided (particularly in urban areas);


Majorities oppose the introduction of road pricing (typically about 2:1 against), with higher number being opposed to the introduction of tolls on existing inter-urban roads. Least popular are increases in fuel tax.

What is particularly striking is the strong and consistent swing in UK public opinion over the last few years, away from measures to cater for increased car use (better roads, widen motorways, etc), in favour of those that restrain car use and improve modal alternatives. Using the annual LEX survey of car drivers as an indicator (LEX, 1995), between 1990 and 1994, net public support (i.e. % supporters minus % opposers) for banning cars increased by 14% and for better roads decreased by 15%; net opposition to urban road pricing dropped by 13%, to a figure of -22%. 

Other quantitative and qualitative surveys have found similar shifts in opinion, which appear to be continuing into 1996.

Some professionals have expressed scepticism over these findings, suggesting that there is an inverse relationship between support and effectiveness; there is most public support for improving modal alternatives to the car (measures which do not require a change in driver behaviour) and less for restraint measures (which do). However, support for restraint is increasing among car drivers, and the public view seems to be that both are needed: if some car trips are to be diverted to other modes, than improved (and in the case of non-motorised modes, safer) alternatives need to be put in place.

Surveys conducted a few years ago, before the recent swing in public opinion, found that urban road pricing was more acceptable when coupled with improvements to alternative modes. One national survey among a random sample of adults (drivers and non-drivers) found a net rejection of -27% for road pricing as a single measure turned into a net support of +23% for a package of measures funded by road pricing revenues. Corresponding figures in London were for a net rejection of -10% being turned into a net support of +31%.

7.
THE NEED FOR POLICY PACKAGES AND A LONG TERM PERSPECTIVE
7.1
Adopting a `Package' Approach
Previous chapters have established that projected levels of car traffic are unsustainable, even given likely advances in technology over the next twenty years, and that it is felt by many professionals to be important that these forecasts are not fulfilled. While self-regulating mechanisms appear to exist in well developed, multi-modal transport systems, they are only brought into play by one type of externality (i.e. congestion) and, left to themselves, are only likely to be effective at traffic levels that would be regarded as unacceptable on economic and environmental grounds. Policy intervention of some kind seems to be needed, at least in certain situations.

Six possible kinds of measure to reduce car use were reviewed in the previous chapter, where it was noted that the public see the need for traffic restraint measures to be accompanied by improvements to modal alternatives. Several European countries have adopted such a `package' philosophy to local transport planning for many years, but in the UK it has been revived relatively recently, following a decade of transport policy based on a `leave it to the market' approach.

A package philosophy has been adopted in the Netherlands, where the Second National Structure Plan proposes a wide range of measures to help meet the target of halving the projected rate of traffic growth over the next two decades. These measures include parking restraint, increased taxes, the introduction of tolls, improvements to modal alternatives, and a strong land use development policy.

There are now recognised to be several reasons why package-based transport planing is likely to be particularly effective, including:


Given multiple local transport objectives, ranging from accident reduction to congestion containment, a wide range of complementary measures are needed in order to meet them.


Multiple measures, applied in a consistent manner, are likely to be more effective at changing the volume of car use in an area, and to achieve this in a more cost-effective way.


A programme of improvements to alternative modes will be needed in order to gain public acceptance of the need for traffic restraint measures, and indeed to secure such a shift in behaviour.

Typically, urban multi-measure programmes include the following initiatives:

-
improvements to public transport services (increased frequency, reliability, etc)

-
provision of cycle networks and better facilities for cyclists

-
pedestrianisation in town/city centres and higher pedestrian priority in other areas of dense activity

-
use of parking controls to limit car use in certain areas

-
traffic calming measures and lower speed limits in residential areas

-
limited road building, to by-pass environmentally sensitive areas, but without substantially increasing road capacity

The key to such policy packages is shifting the balance, in several respects: 

(i)
In the use of road space, from cars to other modes and other uses (e.g. replacing city centre car parks with other land uses);

(ii)
In the relative time and cost advantages of using cars versus other transport modes, and in the general effort involved in using different modes (from information provision to ease of access/egress);

(iii)
In public opinion, towards a less car dominated provision of facilities and less car dominated lifestyles.

Adopting a consistent approach to policy is likely to bring into play the adjustment mechanisms discussed in section 4, in such a way as to reinforce the policy objectives. In particular:


Providing a wider range of local facilities, within easy and safe walking and cycling distance of homes and workplaces, would enable people to switch journeys from car to other modes without incurring substantial time penalties and thereby having to increase their daily travel time budgets.


Changing the relative balance between the speed, ease and cost of travel by car and the alternative non-car modes would enable the new system equilibrium speed to settle at a higher level and to be achieved more readily than if only either restraint or modal improvement policies were being installed.


Consistent policy measures provide a clear and unambiguous message to people both as travellers and as local citizens, helping to change attitudes and perceptions and their willingness to make personal changes in travel behaviour.


Reductions in car ownership may follow from these measures favouring the use of alternative modes (see section 6.1.1), thereby reinforcing the change in balance.

7.2
Likely Effectiveness of Policy Measures in Reducing Car Use
Chapter 6 indicated that many of the measures introduced to improve modal alternatives or restrain car use have been successful in influencing car travel patterns, but less is known about what success a consistently applied package of measures might have on overall levels of car use in an area.

The information that is available mainly comes from modelling exercises in the UK, and from long-term tracking of travel behaviour in a number of mainland European cities.

7.2.1
Results from modelling exercises
An important influence on recent policy thinking in the UK has been the modelling exercise by Dasgupta et al (1994), in which a simplified multi-modal model was applied to five UK cities, ranging in size from 180,000 to over 500,000. Several of the measures discussed in Chapter 6 were tested, both singly and in combination, with the following results:


Halving public transport fares increased bus use by between 14% and 20%, but only reduced overall car use (i.e. car kilometres) by 1% to 2%.


Raising fuel costs by 50% reduced car use by 4% to 6%.


Doubling parking charges reduced city-wide car use by 2% to 3%, as many drivers have a private parking space at their destination (particularly those travelling in the peak period); there was some displacement of trips from the city centre.


Halving the number of parking spaces had a greater effect, reducing car use by 5% to 8% and increasing public transport use substantially.


Applying a central area cordon charge (2 in the peak, 1 off-peak) had a roughly comparable effect to doubling the parking charge, with a 2% to 5% drop in car use.

In the model, applying restraint and public transport improvements together reduced car use by the same amount as the sum of the two policy measures, thereby showing the effectiveness in practical as well as political terms of a package-based approach.

It is probable that this study has underestimated the long-term effects of such policy packages applied in a consistent way. As was noted in Chapter 6 in relation to fuel price changes (and has also been found in the case of public transport fares), long term elasticities can be roughly twice the short term ones used in models of this type. People are more able to adjust to policy measures at times of major decisions, such as a home or job move or replacing a household car, and only a minority of the population make such choices each year. In addition, public opinion usually takes several years or even decades to change significantly.

7.2.2
Evidence from monitoring of travel behaviour
Jones (1993) reports on a study carried out for the UK Department of Transport into the transport policies of seven mainland European cities, and the likely effects on travel behaviour. 

It concludes that:

(i)
Local improvements in public transport services (e.g. opening or upgrading of a rail line) can lead to marked increases in patronage and include some who previously made the journey by car in the corridor. However, there is usually no corresponding drop in car traffic on the parallel routes: the released space is taken up by other traffic.

(ii)
At an aggregate level, cities that have pursued long-term policies of public transport upgrading, traffic calming and catering for non-motorised modes, plus restraint on city centre car parking provision have often been able to stabilise the car share of trips made by city residents over several decades, despite significant increases in car ownership.

The latter point is illustrated in Table 4, taking the cities of Amsterdam, Munich, Stuttgart and Vienna. In each case, the modal share of the car has not increased, and in the two German cities the proportion of trips as car passenger has declined sharply over the sixteen year period, accompanied by increases in the cycling and public transport modal share. Note in all cases the decline in walking trips, though this drop is quite small in the case of Amsterdam.

This is in contrast to most UK cities, where the share of trips by car has increased steadily over the last few decades. Taking the Census Journey to Work tables, for example, the modal share of the car (driver and passenger) for work trips has typically increased by 50% between 1971 and 1991, and in some towns and cities it has doubled.

It should be noted that the figures in Table 4 apply only to city residents (not to people travelling in from outside), and do not imply that there has been no increase in car traffic in the cities concerned over the period. Car traffic has grown, albeit at relatively low rates in many cases, for two reasons:

(i)
City residents have increased the average distance travelled by car, even though the number of car trips has remained the same, particularly in response to improved orbital links.

(ii)
City catchment areas have expanded, with higher proportions of workers and shoppers now living outside the city boundary. Among this group, car use has risen more rapidly, and the types of package measures now employed have been less effective at limiting the growth in this pattern of car use.

Tackling the orbital and longer-distance movements by car into and out of cities represents the main challenge for policy makers in the future, in attempting to devise measures to limit car use.


Table 4: Modal Shares of Trips by City Residents Over Time





AMSTERDAM

HANNOVER

MUNICH


VIENNA
PRIVATE 


1982

1992

1976

1992

1976

1990

1971

1991

Walking

27%

25%

31%

24%

34%

28%


22%

Cycling

20%

15%

6%

15%

2%

6%

31%

4%

Car driver
}



31%

29%

35%

35%




Car passenger
}

31%

30%

13%

7%

13%

8%

39%

37%

Public transport

22%

30%

19%

25%

16%

23%

30%

37%


Source: Jones (1993), Table 3.  Based on original household surveys by several organisations.

8.
ASSESSMENT: CAN CAR MOBILITY BE REDUCED OR TRANSFERRED TO OTHER MODES?
Successful achievement of a reduction in motorised mobility requires several conditions to be met:

(i)
Political and public acceptance of the need for change, and the political will to implement the necessary measures;

(ii)
Analytical techniques that will enable suitable packages of measures to devised and evaluated;

(iii)
A sufficient understanding of the behavioural processes affecting car use that packages of measures can be devised that are reasonably assured of success.

Evidence presented in this report indicates that in the UK at least, public opinion is swinging quite sharply away from catering for future car traffic growth, towards a policy of improving modal alternatives and introducing some restraints on car use. Politicians are treading more cautiously and research by Brög (1993) shows that in many European countries the perceptions that the decision makers have about what the public feel about traffic problems and their solutions lags several years behind the reality.

Probably the bigger stumbling block concerns the lack of analytical tools to investigate and evaluate more sustainable transport policies. There are two kinds of problem here, concerning analysis and modelling, and the evaluation of new kinds of policy measure.

Until recently, there has been a tendency to concentrate on motorised travel, and to ignore trips made on foot or by cycle. Travel surveys often ignore non-motorised modes, and there are few models used in transport planning that are capable of assessing the effects of different policy measures on walking and cycling trips. This omission of an important element of daily travel has in the past distorted the understanding of travel behaviour issues (e.g. the incorrect but often stated belief that acquiring a car generates a large number of additional trips), and makes it difficult to plan with confidence for a reduction in car-based travel.

This problem also extends to evaluation, where it is difficult to measure the benefits of a less car oriented society, for two related reasons:

(i)
Current monetary evaluation of transport measures, at least in the UK, is dominated by the benefits derived from travel time savings, and few of the environmental costs associated with car use have been monetarised. Since transfers of trips from cars to other modes may increase journey times
, it is difficult not to show a large disbenefit from traffic restraint, with little quantifiable benefits to offset this. Jarman (1994) describes attempts that were made in evaluating the Oxford package to include items such as reductions in health costs, the cost of cleaning building facades, etc; despite this, a net benefit in monetary terms was only obtained by reducing travel times on the city outer ring road (through junction improvements) to offset increased travel times for city centre car users.

(ii)
At a more philosophical level, there has been a tendency to regard more traffic as a sign of economic prosperity. Now this assumption is being questioned, and it is becoming uncertain whether more or less traffic - or, indeed, more or less travel - is desirable. To avoid this problem, attention needs to be paid to devising unambiguous, non-transport indicators to judge the success of transport policies. This is an important area of future research.

As regards the likely success of introducing policy measures that will influence the levels of car use, limited evidence from road pricing trials and modelling studies suggests that this could be one very effective means of achieving reductions in car traffic, provided publicly acceptable schemes can be devised and there is little scope for economic activity and new development to move just outside the charged areas.

Another useful conclusion that can be drawn from past experience is that, in order to obtain a significant modal shift from cars to other modes, capacity must be removed from the road network at the same time as the improved public transport service is introduced. Otherwise, in high density areas, the released roadspace will be taken up by other cars.

Overall, the conclusion is clear that a balanced package of restraint measures and improved modal alternatives is most likely to achieve a reduction in car use, backed up by comprehensive public education and information campaigns. Also, that in attempting to reverse trends that have been established in many countries for several decades, it is necessary to take a long term view. People are not able, either physically or psychologically, to adjust to changing conditions overnight, and it may take ten to twenty years for the full effects of a policy initiative to work its way through the urban system.

The successes that have been achieved in restraining the growth in car use in urban areas have focused particularly on city centre trips. Problems remain in dealing with inter-suburban and orbital trips within the city, and with the journeys into the city from the rural areas beyond. Here there needs to be a careful analysis of situations where car use might realistically be reduced or replaced, by encouraging the behavioral mechanisms identified in Chapter 4; some of these issues are addressed in a recent UK report on car dependency (RAC, 1995).

This suggests that there might be benefit in coming at the problem from a different direction: not simply looking at where car trips might be cut, but in a situation of limited physical and environmental capacity, are there certain kinds of car trip that should in some way be given priority on the road network in the future? 

Road pricing does this, by assuming that the most valuable trips are the ones for which drivers are prepared to pay the most to gain access to the network, but there is considerable public unease in the UK as to whether there is a close correspondence between need and ability to pay. City governments have not felt it appropriate just to use pricing as a rationing mechanism for allocating parking spaces, but also use regulatory and physical controls; perhaps we need to be more sophisticated in our approach to the allocation of network capacity, rather than looking for a simple, single-tool answer to the problem.

One final concern to be addressed is the worry that if - as looks likely - it is possible to reduce car use through an appropriate mix of policy measures, this may have a serious impact on the national economies of European countries with a major car industry. This concern seems to be largely unfounded for several reasons. First, the kinds of policy measures discussed in this report are unlikely to significantly reduce existing levels of car ownership, though they may restrain future growth a little. Second, the increased use of public transport that would result is likely to be a source of new employment. And thirdly, reduced levels of car use do not seem to be associated with reduced rates of replacement of the car stock: average annual car kilometres in Japan are less than half the European average, yet owners are keen to upgrade their model on a regular basis.
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    � Though some accidents involve only one vehicle.


    � From this perspective, a sub-mode switch (e.g. park-and-ride) may be more effective overall than a full mode switch, since the former prevents the alternative use of the car.


    � Fluctuations of this order of magnitude have occurred from one NTS survey to the next, suggesting that average trip rates per person per year may be more stable than indicated here.


    � Some evidence for the belief in this effect among retailers can be found in the way in which catchments for new developments are defined in terms of `X minutes travel time', which may be considerably enlarged by the construction of new roads.


    � ATT can also contribute to increases in road capacity (as noted in section 3.1), to improving the reliability of public transport services (see under section 6.2), providing communication substitutes for physical travel (section 6.3) and assisting in the implementation of various traffic restraint strategies (section 6.4).


    � At least in terms of model predictions; for reasons noted in Chapter 5, there may be feedback effects that broadly maintain the same travel time budget per traveller overall.






