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1. INTRODUCTION

Car use rose dramatically in Britain after 1945, largely because growth in
disposable incomes has led to increased car ownership. It has levelled off in
recent years. The purpose of this paper is to examine why it is difficult to
reduce car use. The emphasis will be on short trips because nearly 70% of
trips are less than 8 km (Department for Transport, 2007) and have the
possible alternatives of walking, cycling and local bus. The barriers to
reducing car use will be considered in the paper. In addition, the
methodologies used in transport planning will be examined to see if they have
encouraged growth in car use.

2. BARRIERS TO USE OF ALTERNATIVES TO THE CAR

To identify the barriers to alternative modes to the car for short trips, the
guestion that needs to be addressed is: what stops an individual who does not
walk, cycle or travel by bus from doing so? It should be borne in mind that
most bus trips involve a walk journey to and from the bus stop and that this
may be part of the barrier to bus use. A number of reasons can be identified
(Mackett, 2003, Mackett and Ahern, 2000); these can be categorised under
three headings:

. Lack of motivation;
. Shortage of time;
. Difficulties in walking, cycling and using the bus.

Faced with the alternative of making a (short) trip using either the car which
will make the journey quickly and comfortably, safe from the weather, or
walking, cycling or using the bus which will take longer, require effort and
involve exposure to the weather, many people choose the car. The problem
stems from the very widespread availability of the car, which arises from
increases in incomes: once people can afford a car, they tend to buy one.

The shortage of time relates to modern family life which has become very
complex, partly because more mothers are employed, often part-time, and
partly because there is a perceived need to protect younger children by not
letting them out without adult supervision. This has led to the shift from free
play to supervised structured activities for children. In the past children were
allowed out to play, alone or with friends. Now children tend to go to clubs,
lessons and other organized activities. Because, unlike play, the structured
activities occur in specific locations which are often not very close to home,
and they often occur at specific times of day, such as after school, parents
tend to use the car rather than walk to take their children there (Mackett et al
2005).

There are a several possible difficulties in making a walking, cycling or bus trip:
* Physical difficulties;
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* Fear of going out;
e Local environment is unsuitable;
« Desired opportunities are far away.

Some people have a well-defined disability that prevents them from walking
(or cycling). Many others, particularly the more elderly, who make up an
increasing proportion of the population, have difficulties walking. Whilst some
assistance may be given by walking sticks and similar equipment, the
distance that many elderly people can walk is often rather limited. The
introduction of low-floored buses has helped make local trips easier for those
who find making a large vertical step difficult. It has also helped those with
luggage or pushchairs. At any time, younger people can have difficulty
walking, for example when shopping or with very young children. Many people
shop in large supermarkets which provide almost every type of good but mean
that large volumes of shopping need to be carried home: for those who own a
car, this is the most efficient way to transport the goods.

Newspapers publish many stories about crime. Whilst there are some places
in Britain where street crime levels are high, people reading such stories may
perceive that their local area is much more dangerous than it really is. This
may cause people not to walk about, or parents to forbid their children from
doing so. Instead they use their cars.

Streets with poor quality pavements, dog mess, chewing gum, and so on, do
not make pleasant areas in which to walk. At night, streets lacking good
lighting will discourage people from walking. People making a journey in
daylight but returning after dark, may well choose to use the car because of
the return journey, even though they might have been willing to walk or take
the bus on the outward leg of the journey.

As mentioned above, over recent years, urban areas have spread. Suburbs
have been developed, often providing housing with individual gardens where
families can create their own environments largely free from interference from
neighbours, and usually one or more garages. It is usually possible to walk in
such areas because they have suitable pavements and low crime rates.
However, densities are fairly low, and so people tend not to live very near to
the activities they need as part of their lives, such as employment, shops,
schools and leisure facilities. Because they tend to have cars and the roads
are usually not very busy, the mode of travel usually used is the car.

Many of the reasons for increased car use discussed above could be
summarised under the term ‘lifestyle’. Once people own a car they tend to use
it, because many of the costs are fixed: purchase, insurance and vehicle
excise duty. The marginal cost of using a car is relatively low, particularly if
several people are using it together. For many people, it is much easier and
quicker to load up the car with people and luggage and set off, than to walk
along the streets, carrying shopping or sports equipment.

Many household have adopted a car-oriented lifestyle because they can
afford enough cars to meet most of their travel needs, and the range and
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location of activities that they have chosen to participate in, are reachable by
car. Many of the equivalent trips by their parents and grandparents would
have been walked, cycled or been taken by bus, because many fewer people
would have owned a car, or the only car would have been used by the adult
male of the household to travel to work and not be available during the day.
As implied above, this gradual transition towards a car-oriented society has
been part of a two-way interaction with the decentralisation process: as cars
have become more widely available, suppliers, such as retailing chains, have
chosen locations best served by cars, and households have felt an increasing
need for a car (or two) to help them reach the opportunities offered. This
process has been reinforced by decisions by public bodies to concentrate
facilities such as schools and hospitals into larger premises to offer
economies of scale and a greater range of activity within the premises. The
transport implications for users are rarely considered.

There is a further dimension, which makes it particularly difficult to reduce car
use. Many of the households discussed above have chosen to live in places
where car is the only way to reach the desired range of destinations. Many
families live in different types of residential environments to their parents and
grandparents: lower density, suburban or rural, poorer access to public
transport, and further from shops, schools and leisure activities. This works
well if the car is available, but fails if it is not. These factors are summarised in
Figure 1.

Figure 1 Why the shift to car use is difficult to reverse
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This all means that it is difficult to encourage more people to use alternatives
to the car. It is not simply a matter of reversing the pattern of switching from
walking, cycling or the bus to the car. As discussed above, many people have
grown up in an environment where society is largely geared up to using the
car. For them it is the easy choice, offering fast journeys and opening up
opportunities unreachable by any other means. It allows people to continue
the comfortable lifestyle that they have created. It also enables them to project
an image of success to their friends and neighbours.
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It is clear that it is not easy to reduce the volumes of car use because the
long-term trends have been in the opposite direction, and the various factors
that have caused the rise in car use have been mutually reinforcing. Some of
the ways of doing so will be discussed in the next section.

3. OVERCOMING THE BARRIERS TO WALKING, CYCLING AND BUS
TRAVEL

For those who make short trips by car it is necessary to make the alternatives
appear to be more attractive relative to the car, or, putting it another way,
make use of the car less attractive. The latter is probably easier and can
involve increasing the cost of car use or increasing travel time by car.
Increasing the cost of using the car is, in theory, straightforward: increasing
fuel tax or charging for the use of road space can both be implemented if the
government has the will to do so. Fuel tax is already high in Britain compared
with some other countries. Large increases have induced protests in the past.
The government is aware that the majority of the population live in car-owning
households, and that votes may be at lost if motorists feel they are being
treated unfairly. Charging for road space such as the congestion charging
scheme in central London can be effective at shifting some people out of their
cars, but there is no clear evidence on the impact on walking and cycling.
Another way of making car use less attractive is to increasing the cost of
vehicle ownership by increasing vehicle excise duty.

For those not currently walking or cycling, the motivation to do so will need to
be based on the intrinsic benefits, such as health. This requires increasing
awareness of the health risks associated with lack of physical activity.
Advertising campaigns may help here, but it seems unlikely that these alone
will have very much impact on those who currently choose a sedentary
lifestyle. In some cases, it may be more effective to target other members of
the household who can repeat messages to their more sedentary spouses,
children or parents whenever they think it is appropriate.

The problems caused by modern lifestyles which mean that the car is the only
method of travel that allows people to continue to live as they currently do,
seem even more daunting that ones of motivating people to shift from the car.
Many of the motivations for using the car arise from meeting the needs of
children (Mackett, 2003). These needs partly arise because of parental
concern about the risks to children of allowing them to walk or cycle without
an adult. Hence, one need is to increase parental confidence in letting
children out without an adult. This may involve making the streets safer and
convincing parents that this is the case. Reducing the need to escort children
may release time to walk, cycle or use the bus, but this seems unlikely to have
more than a marginal effect.

Possible methods of overcoming the barriers associated with the perceived
difficulties of walking and cycling are relatively easy to identify. Improving the
walking environment by investing in better and wider pavements, installing
more street lighting, putting in more benches, and paying staff to clear up litter
and dog mess are straightforward. Similar improvements can be made for
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cycling. Whether they actually encourage more people to walk or cycle is
another matter. Such improvements, together with effective policing may help
to reduce crime levels. If local residents can be convinced that this has
happened, they may be more willing to walk or cycle.

The problems caused by greater dispersal of urban activities, which have led
to increased distances from home to shops, schools and leisure facilities, can
be addressed by planning policies. There are two difficulties here: firstly the
trend has been towards larger, more centralised facilities, and there would
need to be a policy reversal. Given that one of the motivating factors behind
this trend has been reduction in public expenditure, it may be difficult to
reverse it. The second difficulty is that many of the facilities are owned and
operated by the private sector, and the financial interests of the company are
likely to be given precedence over the public interest. There has been a trend
towards setting up local stores by the large supermarket chains in Britain,
partly in response to difficulty in obtaining planning permission to develop out-
of-town stores. In theory, this should have increased walking, but often they
have replaced existing small shops, and so may not have increased the total
stock. In many ways, the damage is already done, with many households
taking advantage of the convenience of the car to carry out a large bulk
shopping trip: it is hard to see many households switching back to doing all
their shopping at the local shops and then carrying it home.

However, just as it has been possible to reduce the pace of development of
large, out-of-town superstores, it could equally be possible to use planning
controls to reduce the development of large facilities such as hospitals and
schools. As implied above, there would probably be a cost associated with fit,
but this could, in theory, be offset against the financial saving to the National
Health Service of the reduction in illnesses associated with low levels of
physical activity. The difficulty would be to establish that there would be an
increase in the volumes of walking and cycling, and then to put a monetary
value on the resulting health improvement.

Another approach to reducing the distance people need to travel is to increase
residential densities. Densities fell with the suburbanization process, which led
to longer trips, which, in turn, led some people to use cars rather than walk or
cycle. The increase in the forecast population has led to pressure to build on
‘brown-field’ sites, that is, largely within existing urban areas. This may cause
densities to increase, but will not reduce the distance of existing residents
from shops, schools and so on, unless new shops and schools are built to
meet the increasing demand, and they are within walking distance of existing
residents.

Even if these planning policies of increasing densities and providing local
shops and services are implemented further, they will do little or nothing to
reduce the problems caused by people who have moved to areas where they
can only maintain their lifestyles by using one or more cars for all their trips.
Whilst it seems unlikely that many of them are going to return to high density
urban living, it should be borne in mind that the population is dynamic: new
households are being formed all the time, while others dissolve. This means
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that, whilst the existing households who have move right out of the city may
not move back, the equivalent households going through the stage in the life
cycle when households in the recent past chose to move out, might come to a
different conclusion and choose a more urbanized lifestyle. The different
outcomes to the decision process might result from different states of the
housing market and the cost of travel. If this is correct, it suggests that it is
important to target households before they move out to very low density rural
areas, not after. It also requires the provision of suitable housing to meet their
needs.

It is clearly difficult to reverse the shift from active travel to car. It is not just a
matter of switching back from the car, because the whole spatial pattern of life
has changed. Part of the problem arises from the actions of transport planners
in responding to the growth in number of cars. Modal shifts arising from the
growth in income has led to lower levels of walking, cycling and bus use.
Because part of this process has involved changes of home location, as well
as of lifestyle, they are very difficult to reverse. Much of the change that has
occurred over the past sixty years has resulted from the actions of planners,
trying to accommodate the car. They have used analytical processes in taking
decisions. In the next section these will be examined to see if they have
exacerbated some of these trends.

4. METHODOLOGICAL ISSUES

In Britain, and other countries, decisions about investing in transport
infrastructure are made by comparing the anticipated benefits brought about by
the new infrastructure with the anticipated costs. This evaluation process carried
out as part of the development of schemes is usually called ‘appraisal’. Since
infrastructure tends to last a long time, it is necessary to consider these costs
and benefits over a long period. In this country this is usually 60 years for roads
because that is regarded as the period that is required before major rebuilding is
necessary. This means that it is necessary to predict the benefits and costs 6 0
years into the future. The costs are fairly straightforward engineering
calculations, to estimate the costs of building and maintaining the infrastructure.
The benefits are more difficult. The main benefits of building a road are usually
seen to be travel time savings, accident reductions and environmental benefits.
These benefits are functions of the numbers of travellers using the infrastructure.
Only schemes where the benefits exceed the costs will be built (and not
necessarily all of those). Usually a number of alternatives are considered and
the one chosen is the one that produces the greatest benefits relative to the
costs. The benefits are usually estimated as the difference between the situation
with the new infrastructure and the situation without it.

The main tool for this forecasting process is a model. In this context, models are
usually sets of mathematical equations that relate the number of travellers to
various relevant variables. It is assumed that people are rational and choose
the alternative that gives them the highest utility. This means that spending
less time travelling is assumed to be better than spending more. Travel time
savings tend to be the largest element of benefits. This means that the
scheme that gives the largest travel time saving is probably going to give the
largest benefit. Only the marginal cost of car use (fuel) is considered, not the
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costs of ownership because empirical evidence shows this is what people do.
However, for public transport, the fare is considered, which is all the monetary
cost. This means that car is usually cheaper for any given journey. Thus
schemes which encourage most transfer to the car are likely to give the
greatest benefit relative to the cost. The method used for forecasting travel
demand tries to replicate the observed reality, usually using generalised cost
to determine mode and destination choice and travel time for route choice and
assignment. Generalised cost is a linear sum of monetary and time elements
including access elements such as walking and waiting and parking charges.
In order to convert the elements to common units in order to sum them, the
value of time is used a conversion factor between time and money. Because
those with high incomes are the ones with the highest value of time, the
optimal solution is likely to be the one that benefits those with high incomes
the most. It has been observed that people usually do not take the reduction
in travel time as an opportunity to spend the time saved in other activities:
instead they tend to travel further, sometimes as part of a long term decision
about where to live. This means that they are benefiting from the greater
range of opportunities offered by the greater speed. This is illustrated by the
remarkable constancy of time spent travelling (at about 60 minutes per day
per head) (Department for Transport, 2007, Metz, 2008). This means that the
solution that is optimal is likely to lead to the greatest number of people
choosing to live further way from where they work.

It seems to be regarded as axiomatic that schemes should be appraised in
terms of economic efficiency, but it can be argued that this has led to much
greater benefits to those with high incomes than those with low incomes and
has contributed to the decentralisation of urban areas which makes it difficult
to encourage people to switch from the car to alternative modes. Other criteria
that could be used as the basis of the evaluation of transport schemes relating
to wider aspects of the quality of life include social, health and environmental
criteria.

Social and environmental factors are taken into account in the appraisal of
transport projects (Department for Transport, 2009a). The appraisal of
environmental factors (Department for Transport, 2004) covers many aspects
but there is scope for considerable improvement. In the NATA Refresh
exercise (Department for Transport, 2008) it was recognised that accessibility
(which is where social factors are taken into account) is not well represented
in NATA. Social criteria could be about giving greatest weight to schemes that
encourage increases in accessibility in such a way that those with very low
levels of access such as elderly people without access to a car are given
greater weight. This implies some form of equity criterion. If this seems an
unusual suggestion it should be thought of in terms of the question ‘Why are
we happy to use a methodology that encourages investment in schemes that
help those with highest incomes travel further and faster, but place little or no
value on helping those with low incomes or who are excluded from society to
reach local opportunities to meet basic necessities in life such as shopping
and social interaction?’ Environmental criteria could be about identifying the
environmental outcomes of each alternative and selecting the one that did the
least damage.
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Obesity is being seen as a major topic on the policy agenda which greater
physical activity could help address. Generally this means encouraging
walking and cycling. More time spent on either will help improve health. This
means that a longer trip is better than a shorter trip. This is in direct conflict
with the fundamental assumption which underpins the conventional transport
methodology that a short trip is better than a long one because it consumes
fewer resources. This apparent paradox can be overcome by putting a value
on the health benefits to be gained from physical activity. There is a need for
more research into the financial benefits of health resulting from more physical
activity. The system now used by the UK Department for Transport for
evaluating walking and cycling schemes (Department for Transport, 2009b) is
based upon research commissioned by the World Health Organisation (2003),
using the Health Economic Assessment Tool (HEAT) for cycling (Rutter et al,
2007). This involves calculating the number of preventable deaths per person
by taking up moderate physical activity through walking and cycling using data
from a study in Copenhagen on the reduction in risk of all-cause morbidity by
those who cycle for three hours a week compared with those who do not
commute by bicycle (Andersen et al, 2000). Until fairly recently, physical
activity was not considered at all in the appraisal of road schemes, that is
schemes for providing facilities for cars, which might cause a shift to or from
walking and cycling. Nowadays, in appraising road schemes, the relevant key
indicator that is used is the number of people achieving 30 minutes a day of
moderate activity (Department for Transport, 2009c).

5. HOW COULD THE TRANSPORT PLANNING METHODOLOGY BE
MODIFIED TO REDUCE THE BIAS TOWARDS THE CAR?
Some weaknesses of the paradigm used for modelling and appraising
transport schemes have been outlined above. These include:

. By replicating the observed trends in which the growth in car use has
been a dominant factor, this is perpetuated;

. Using economic efficiency as the overriding criterion rather than the
quality of life;

. Allowing travel time savings to be the dominant factor in determining
which scheme is optimal;

. Not modelling the locational effects of new transport infrastructure;

. Not taking social, health and environmental factors fully into account.

It would be very difficult to bring about the necessary paradigm shift for
several reasons. These include vested interests in maintaining the status quo,
because various bodies involved developing transport schemes have invested
time and money in the present system and it would cost a lot of money to
change. Furthermore, if there were a paradigm shift to a new methodology,
some schemes that were selected in the past might not have been and others
that were rejected might have been built, which could be politically
embarrassing.
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Revising the whole basis of transport modelling in Britain would be difficult. A
similar approach to the Travel Model Improvement Program (TMIP) (US
Department of Transportation, 2009) could be adopted.

There are two ways in which the appraisal methodology could incorporate
wider quality of life factors as part of the criterion to be optimized. One way
would be to use a form of multi-criteria analysis with suitable weights on the
social, health, environmental and economic criteria. The other way would be
to retain the existing framework, but putting monetary values on all factors.
This would mean, for example, estimating the benefit to society and the
individual concerned, of giving an elderly person access to social facilities.
This is a complex research question but is, arguably, just as valid as trying to
place a value on a minute of travel time saving for a business person. It is
widely recognised that the method used to place values on travel time savings
is very crude. The fact that it has been done for many years and has been
accepted as a pragmatic way to obtain values to place on alternative transport
developments so that they can be ranked, does not mean that it is sound or
sensible. It certainly does not mean that other factors are not equally valuable
to society. Research is required urgently into the value of changes in health,
social and environmental factors caused by changes in transport infrastructure.

6. CONCLUSIONS

This paper has shown how complex it would be to obtain a switch from car
use to other modes. For many households, their lives revolve around use of
the car. In some cases they have chosen to live in places where they can only
reach the activities they need to function such as employment, education and
shopping, by using the car. Suppliers of facilities such as shops and hospitals
have tended to concentrate the facilities into large units, most easily accessed
by car as part of the general process of decentralisation of urban activities.

It has also been shown that the methodology used to forecast and appraise
transport schemes tends to favour the car because the overriding criterion
used is economic efficiency which favours the mode which is fastest and
cheapest, which usually turns out to be the car. Whilst some alternative
approaches have been developed, none of them have had a significant impact
on the basic forecasting and appraisal framework, which has remained largely
unchanged in forty years. In the paper it has been suggested that a broader
range of criteria representing various aspects of quality of life should be
considered rather than just economic efficiency. Transport professionals
should stimulate a debate into the whole purpose of investment in transport
developments, and how they could meet the needs of society better than the
present approach, which does not seem very appropriate in the 21% Century.
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