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Preface

In 1967 I wrote a basic textbook entitled Highways that was aimed at undergraduate
civil engineers who were interested in centring their careers on highway planning,
design and construction. The book was well received and subsequently two further edi-
tions were prepared. These later editions were each divided into two volumes, one
dealing with those aspects of particular interest to the young traffic engineer, and the
other with the physical location, structural design, and materials used in the construc-
tion of highways.

When I was invited by the Publisher to prepare a fourth edition, I resolved instead to
invite some of the top engineering educationalists in Britain to collaborate with me in
the preparation of two new books. In this first volume Transport Planning and Traffic
Engineering 1 am very fortunate that Mike Bell, Peter Bonsall, Gerry Leake, Tony May
and Chris Nash agreed to participate in this endeavour. All are recognised experts in
their fields and I am honoured to be associated with them in this book.

Transport Planning and Traffic Engineering is essentially divided into four parts.

The first part (Chapters 1-11) deals with planning for transport, and concentrates on
the historical evolution of the transport task; transport administration and planning at the
governmental level in Britain; principles underlying the economic and environmental
assessment of transport improvement proposals, and of transport analysis and forecasting;
contrasting traffic and travel demand-management strategies; a basic approach to the
development of a town centre parking plan; planning for pedestrians, cyclists and disabled
persons; roles and characteristics of the various transport systems in current use; and
introductory approaches to the planning of public transport and freight transport systems.

Planning of any form is of limited value unless based on sound data. Thus the second
part (Chapters 12—15) is concerned with issues in survey design; observational and par-
ticipatory transport surveys; and studies relating to the prevention, investigation and
reduction of road accidents.

The third part (Chapters 16-23) deals with practical road design for capacity and
safety. It covers an introduction to traffic flow theory; the US highway capacity manual
and British design-standard approaches to road design; road accident considerations;
the geometric design of roads (including intersections) for both safety and capacity; an
introduction to computer-aided design; road lighting; and the design of off-street park-
ing facilities.

The final part (Chapters 24-28) is concerned with the management and control of
traffic in, mainly, urban areas. As such it concentrates on regulatory methods of traffic
management; in situ physical methods of traffic control; traffic signal control at inter-
sections and in networks; and the role and types of driver information systems.

Whilst this book is primarily aimed at senior undergraduate and postgraduate uni-
versity students studying transport and traffic engineering I believe that it will also be of
value to practising engineers and urban planners.

Coleman O’Flaherty
July 1996



Acknowledgements

My colleagues and I are indebted to the many organisations and journals which allowed
us to reproduce diagrams and tables from their publications. The number in the title of
each table and figure indicates the reference at the end of each chapter where the source
is to be found. It should be noted that material quoted from British government publi-
cations is Crown copyright and reproduced by permission of the Controller of Her
Majesty’s Stationery Office.

I am personally indebted to Ms Judy Jensen, Librarian-in-Charge at the State Offices
Library, Hobart for her very considerable unassuming, professional help in obtaining
reference material for me. I must also acknowledge the courteous, as well as profes-
sional, help provided to me at all times by Ms Eliane Wigzell, Amold’s Civil and
Environmental Engineering Publisher; it was and is a pleasure to work with her.

Last, but far from being least, I thank my wife, Nuala, whose patience and forbear-
ance have helped me immeasurably in my writing enjoyment.

Coleman O’Flaherty



PART |

Planning for transport



CHAPTER 1

Evolution of the transport task

C.A. O‘Flaherty

Everybody travels whether it be to work, play, shop or do business. All raw materials
must be conveyed from the land to a place of manufacture or usage, and all goods must
be moved from the factory to the market place and from the staff to the consumer.
Transport is the means by which these activities occur; it is the cement that binds
together communities and their activities. Meeting these needs has been, and continues
to be, the transport task.

Transport, because of its pervasive nature, occupies a central position in the fabric of
a modern-day urbanised nation. To understand this it is useful to consider how today’s
land transport system, and particularly its road system, has developed over time. In
Britain, as in most countries, this has been a story of evolutionary change with new
transport developments replacing the old in response to perceived societal and econ-
omic needs. How people live and work has also changed as a consequence of
improvements in lifestyle and in transport capabilities. What can be said with certainty
about the future is that these interactive changes will continue, and that it will be the task
of the transport planner and traffic engineer to cope with them.

Because of the pervasiveness of transport, ‘solutions’ to transport problems can have
major influences upon people’s lives. These influences are reflected in the constraints
which society currently places on the development and evaluation of road proposals;
that is, generally, they must be analytically based, economically sound, socially credi-
ble, environmentally sensitive, politically acceptable and inquiry proof. Meeting these
needs has resulted in the development in relatively recent times of a new professional
area, transport engineering.

Transport engineering applies technological and scientific principles to the planning,
functional design, operation and management of facilities for any mode of transport in
order to provide for the safe, rapid, comfortable, convenient, economical, and environ-
mentally compatible movement of people and goods. Traffic engineering, a branch of
transport engineering, deals with the planning, geometric design, and traffic operation
of roads, streets, and highways, their networks, terminals, abutting land, and relation-
ships with other modes of transport.

1.1 The road in history

The birth of the road is lost in the mists of antiquity. However, with the establishment
of permanent settlements and the domestication of animals some 9000 years ago, the
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trails deliberately chosen by people and their animals were the forerunners of the first
recognised travelways which, in turn, evolved into today’s streets, roads and highways.

Although the wheel was invented in Mesopotamia ca 5000 BC, it did not come into
wide usage as a carrier of humans or goods until well into the second millennium AD.
For thousands of years, therefore, the transport task was carried out by humans and
pack animals walking to their destinations. On long trips people rarely walked more
than 40 km in a day and, consequently, settlements tended to develop about well-used
resting places 15 to 40 km apart. Typically, these were at sites which had reliable
water supplies and were easily defended. These settlements, in turn, reinforced the
establishment of recognised travelways between these sites. Many settlements, espe-
cially those at crossings of streams and/or travelways, or on dominant sites adjacent
to waterways, eventually grew into villages and towns. Until the Industrial Revolution
these settlements rarely exceeded 45 minutes’ travel by foot from the outskirts to their
centres.

The first manufactured roads' were the stone-paved streets of Ur in the Middle East
(ca 4000 BC), the corduroy log paths of Glastonbury, England (ca 3300 BC), and the
brick pavings in India (ca 3000 BC).

The oldest extant wooden pathway in Europe, the 2 km Sweet Track, was built across
(and parts subsequently preserved in) marshy ground near Glastonbury. Corduroy road
sections have also been found in marshy ground in continental Europe. Many of these
formed part of a comprehensive network of trade routes, the Amber Routes,2 which
developed over the period 4000 BC to 1500 BC.

The oldest extant stone road in Europe was built in Crete about 2000 BC. About 50
km long, its function was to connect the then capital Knossos in the north of the island
with the southern port of Leben, thereby gaining access to the Mediterranean trade.
However, notwithstanding the many examples of stone roads which have been found in
various parts of the world, it is the early Romans who are now credited with being the
first real roadmakers.

The Roman road system was based on 29 major roads, totalling 78 000 km in length,
which radiated from Rome to the outer fringes of the Empire. The pavements were usu-
ally constructed at least 4.25 m wide to enable two chariots to pass with ease and legions
to march six abreast. These roads were constructed by the military, using slave labour,
to aid administration and enable the legions to march quickly to quell rebellion after an
area had been occupied. They had long straight sections to minimise travel time, and
often followed firmer and safer old travelways along the sides of hills. Many pavements
were constructed on embankments up to 1 m, sometimes 2 m, high (for defence reasons)
in locales where attacks were likely. Soil for the embankments was mostly obtained by
excavating longitudinal drains on either side of the road; in soft soils foundations were
strengthened by driving wooden piles. Stone pavements were laid with crossfalls to aid
drainage, widened at bends to accommodate the unwieldy carts and wagons of the day,
and reduced in width in difficult terrain.

Following their invasion of Britain in 55 BC, the Romans constructed some 5000 km
of major road in 150 years. This road system radiated from their capital, London (locat-
ed at the first upstream crossing of the Thames) and extended into Wales and north to
beyond Hadrian’s Wall. The withdrawal of the last legion from Britain in 407 AD
marked the final decline of the Roman Empire — and the breakdown for centuries of the
only organised road system in Europe.
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After about 100 years the Roman roads fell into decay from the wear and tear of nat-
ural and human forces. During the Dark Ages Britain was split into small kingdoms
whose rulers’ needs were parochial rather than national, so they exerted little effort to
preserve the through-roads. When sections became untraversable, trackways were sim-
ply created around them. New roads consisted of tracks worn according to need, with
care usually being taken to avoid cultivated land and private property. These practices
largely account for the winding nature of many of Britain’s present-day roads and lanes.

Throughout the Middle Ages through-roads were nothing more than miry tracks, and
the rivers and the seas tended to be relied upon as the main trade arteries. This was in
contrast with the situation in continental Europe, especially in France whose centralist
rulers built main roads radiating from Paris as a means of holding the country together.
The only significant commitment to road works in Britain was by the medieval religious
authorities, who saw road repairs as meritorious work similar to that of caring for the
poor and the sick. The suppression of the monasteries by Henry VIII removed these road
maintainers, however, and the new owners of the ecclesiastical estates were not inclined
to continue their road obligations.

1.1.1 Emergence of passenger transport

A feature of the Middle Ages was the growth of many prosperous villages into towns.
Consequently, lengths of stone-paved street were constructed within some of the larger
towns. The building of these roads was often associated with the need to provision towns
from their rural hinterlands, i.e. good access roads were needed to withstand the high
wheel pressures created by wagons and carts (and eventually, coaches with passengers).

The first non-ceremonial coach to be seen in Britain appeared in London in 1555.
However, Milan led Europe in the development of urban coach travel, with 60 coaches
in use in 1635.' Long wagon-coaches were in use in Spain as early as 1546 to provide
for long-distance passenger travel.

The first British stagecoach to stop at regularly-spaced posthouses to change horses
operated between Edinburgh and Leith in 1610. The development (in Austria) in the
1660s of the Berliner coach with its iron-spring suspension system led to the rapid
expansion of coach-type travel so that, by 1750, four-wheeled coaches and two-wheeled
chaises (introduced from France) had superseded horseback-riding as the main mode of
intertown travel for Britain’s wealthy and the growing middle class. This expansion of
coach travel was facilitated by major initiatives in road-making, initially in France and
then in Britain.

At the turn of the eighteenth century Britain’s roads were so abominable that
Parliament passed in 1706 the first of many statutes which created special bodies known
as Turnpike Trusts. These Trusts, which eventually exceeded 1100 in number and
administered some 36 800 km of non-urban roadway, were each empowered to con-
struct and maintain a designated length of road and to levy tolls upon specified kinds of
traffic. The development of the toll road system, particularly in the century following
1750, was important for a number of reasons: first, it resulted in the emergence of
skilled road-makers, e.g. John Metcalf, Thomas Telford, John Loudon McAdam; sec-
ond, it established that road-users should pay road costs; third, it determined the
framework of the present-day main road network; and fourth, it made coach travel
quicker, easier, more comfortable, and more attractive.
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By the turn of the nineteenth century the value of road drainage and of firm roads
with solid surfaces was widely accepted and many thousands of kilometres of good
quality main road had been built between towns. In urban areas heavily-trafficked main
streets were surfaced with stone setts. Wooden blocks were often used instead of stone
setts to alleviate the noise and unhygienic pollution engendered by animal-drawn iron-
tyred vehicles. Whilst these block roads were relatively easy to sweep, they were
slippery when wet, smelly, and had fairly short lives. Thus it was not until steel tyres
were replaced by pneumatic tyres (patented by Robert Thompson in London in 1845
and made workable by John Dunlop in 1888) and streets were surfaced with “artificial’
bituminous asphalt (mainly from the turn of the twentieth century) that these early envi-
ronmental pollution problems were alleviated.

1.2 Railways, bicycles and motor vehicles

With the advent of the industrial revolution, there was a great wave of migration from
the countryside and villages became towns and towns became cities. This was accom-
panied by a population explosion resulting mainly from improved living and health
conditions; for instance, in 1800 the population of England and Wales was less than 10
million (ca 17 per cent lived in towns of more than 20 000 population) and 100 years
later the population was over 30 million (ca 55 per cent in such towns). The material
successes of the Industrial Revolution were the catalysts for major changes in both intra-
urban and inter-urban transport.

1.2.1 Initiation of rail transport

The opening of the Surrey Iron Railway on 26 July 1803 — this, the first public railway,
was horse-drawn and operated between Wandsworth and Croydon in South London —
marked the onset of the rail age. When the steam-powered Stockton—Darlington railway
was opened in 1825, it was the beginning of the end for long-distance horse transport. The
transfer of long-distance passengers and goods from road to rail was practically instanta-
neous whenever towns were accessed by a railway. What McAdam called the calamity of
the railways fell upon the Turnpike Trusts between the years 1830 and 1850. The relative
advantages of rail travel over coach travel were such that many Trusts were quickly
brought to chronic insolvency and they began to disappear due to lack of traffic. The final
Trust collected its last toll on 1 November 1885 on the Anglesey portion of the
London—Holyhead road. In 1850 British railways carried some 67 million passengers; by
1910 this had risen to nearly 1300 million.

In continental Europe, steam traction was introduced into Germany (between
Niremberg and Fiirth) in 1835, and quickly spread into Russia (1836), Austria (1838),
the Netherlands (1839), Italy (1839), Switzerland (1844), France (1844), Hungary
(1846), Denmark (1847) and Spain (1848).}

At the same time as the railway was being developed for mainly long-distance trans-
port purposes, a number of other transport modes were also being developed for mainly
intra-urban travel purposes. The horse-drawn omnibus, first used in Bordeaux in 1812,
was introduced into London in July 1829. The horse-bus and the hansom cab were the
main movers of the middie class in towns — the fares were too high for usage by the
working classes — until the turn of the twentieth century. August 1860 saw the initiation
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of the first horse-tram service to be operated in England (in Birkenhead); it could carry
more people more comfortably and more quickly than the horse-bus. January 1863 saw
the opening of the world’s first ‘underground’ (steam) railway in London and, five years
later, the first ‘elevated’ urban railway was opened in New York.

Whilst the railway was a major connector for suburban towns in the late 1800s, there-
by encouraging an existing commuting tendency, it was the overhead-powered electric
tram, particularly the American electric streetcar of the late 1880s, that really changed
urban travel and urban form internationally. Twenty years after the introduction of the
first electric tramway to use an overhead-wire conductor (in Leeds in 1891) nearly every
town in Britain had its own network of low-fare electric tramways. Typically, these radi-
ated outward from the central areas of towns and flexibly serviced lower-density
residential areas along their routes. Thus low-cost efficient transport began to be clearly
associated with the development of residential suburbia. This relationship was firmly
established following the introduction of the municipally-operated motor bus (in
Eastbourne in 1903) and trackless tram, i.e. the rubber-tyred electrically-powered trol-
ley bus (in Leeds in 1911).

1.2.2 Bicycle and motor vehicle beginnings

While the above developments in public transport for the masses were taking place
throughout the nineteenth and early twentieth centuries, developments with even greater
potential were happening in respect of private transport on the road. These involved the
motor vehicle, which eventually caused the demise of the tramway systems (except in
Blackpool) as well as significant reductions in the usage of the other public transport
systems, and the bicycle.

The Macmillan bicycle of 1839 is generally credited with being the first true bicycle,
i.e. its forward motion was obtained with pedals without the rider’s feet touching the
ground. However, it was not until the development, some 35 years later, of the low
bicycle that the cycling boom really began. As it was developed technologically, and
road surfacings were improved, the bicycle was accepted as a cheap alternative to pub-
lic transport and, with the growing emancipation of women, cycling became socially
acceptable for both sexes. In the economically depressed 1920s and 1930s, the bicycle
became the private vehicle of the mass of the populace. Its use then grew to the extent
that, at its peak in 1952, about one quarter of all of Britain’s then vehicle-kilometres
were attributed to pedal cyclists. By 1993, however, the cycling traffic had dropped to
just over 1 per cent of the total road traffic.

Whilst there is some argument regarding the identity of the inventor of the first inter-
nal combustion engine, and when it occurred, there is no doubt but that the history of
the motor vehicle really began in 1885 and 1886 when Karl Benz of Mannheim and
Gottlieb Daimler of Constatt, respectively, working independently and unbeknown to
each other, produced their first motor vehicles: a petrol-driven tricar by Benz and a four-
wheel petrol-driven coach (minus shafts) by Daimler. These vehicles heralded a
transport revolution and the start of a return of four-wheeled traffic to the roads.

The motor vehicle had little effect upon rural travel or town development for some
considerable time. Until the introduction of the low-cost mass-produced Model-T car
(by Henry Ford, in the USA) prior to World War I, the motor vehicle was only enjoyed
by the wealthy for touring and pleasure-driving. Much more important to the then
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general populace were the low bicycle and public transport. Thus the first concerted
pressure for the improvement of rural roads came from the cyclists, who formed a Road
Improvement Association in 1886.

The considerable advantages which internal combustion engined vehicles had over
horse-drawn vehicles were recognised during the 191418 War, as the military invested
heavily in motor vehicles, especially lorries. After the war, the ready availability of sur-
plus lorries, and of trained personnel to drive and service them, was the catalyst for the
start of the transfer of freight from rail to road — a process which has continued since
then. At their peak in 1923 the railways moved 349 million tonnes of freight; 10 years
later this had dropped to 255 million tonnes.

1.2.3 Rise of the motor vehicle

After World War II, the 1950s saw personal incomes begin to climb and with increasing
affluence came a worldwide growth in the numbers and use of the motor vehicle. The
extraordinary usefulness and convenience of the motor vehicle and especially of the pri-
vate car, are reflected in the data in Fig. 1.1. In general, when people could afford a car
they bought it — and subsequently developed a car-dependent lifestyle.
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Fig. 1.1 Global trends in motor vehicle numbers: (a) actuals, 1930-90, and
{b} predicted by region, 1990-2030"

In 1903 there were 17 000 motor vehicles registered in Britain: 8000 cars (0.2 per 1000
population), 4000 goods vehicles, and 5000 public transport vehicles. Ninety years later
the total number had risen to 24.83 million (comprising 20.10 million private cars, 2.19
million light goods, 0.43 million (heavy) goods vehicles, 0.65 million two-wheelers,
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0.11 million public transport, 0.32 million agricultural, 0.98 million Crown exempt, and
0.05 million others). 84 per cent of the total vehicle growth and 90 per cent of the pri-
vate car growth took place after 1950.

In 1951 some 86 per cent of Britain’s 14.5 million households did not have a car,
while 13 per cent and 1 per cent had one and two cars, respectively. In 1992 the num-
ber of households had grown (by 54%) to 22.3 million, while the number without a car
dropped to 32 per cent; 45 per cent had one car, 20 per cent had two cars and 5 per cent
had three cars. Figure 1.2 and Table 1.1 show, however, that the proportions of house-
holds with and without cars vary considerably according to economic region and
household structure. Approximately 96 per cent of the households in the employer, man-
agerial and professional groups have direct access to a car; this compares with just over
half the households in the unskilled manual group.

Table 1.1 Households with reguiar use of a car, by household structure's

Percentage with
Household structure no car 1car 2 cars 3+ cars
1 person under 60 42 55 3 -
1 person 60 or over 79 21 - -
2 adults under 60 14 51 33 2
2 adults, 1/both over 60 32 55 " 1
3 or more adults 13 31 36 21
2 adult with child(ren)* 61 39 - -
2 adults with child(ren)* 12 53 33 2
3+ adults with child(ren)* 12 35 36 17
Total 32 45 20 5

Note: Due to rounding the totals do not equal 100 per cent
* A child is < 17 years and living in the parental home

-Since 1952 passenger-kilometres by private transport have increased by about 3 per
cent per annum while the number of cars has grown by 2.2 per cent annually. The avail-
ability of a car increased the amount of travel from a household, particularly for
non-work purposes; further, the greater the car availability per household, and the
wealthier the household, the greater the increase.

The Government has published* upper and lower forecasts of traffic and vehicles on
all roads, these, rebased to 1993, are shown in Table 17.13. They assume that Britain’s
gross domestic product will grow by between 3 per cent (high forecast) and 2 per cent
(low forecast) each year to 2025, and that no technical change will upset the dominance
of road transport in that time-frame. Note that, in 1993, the total motor-vehicle traffic
was 410.2 x 10° vehicle-kilometres, of which cars and taxis accounted for 82.1 per cent,
heavy goods vehicles 6.9 per cent, two-wheeled motorised vehicles 1.0 per cent, light
goods vehicles 8.9 per cent, and large buses and coaches 1.1 per cent.

Commercial (road) vehicles dominate the transport of freight in Great Britain. Table
1.2 shows the breakdown between the different transport modes for tonnes of freight
lifted and tonne-kilometres of freight traffic. Factors which favour the use of the road
for freight transport in Britain include:?
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Percentage of households with:
2 or more cars

1 car only

no car

Fig. 1.2 Households with regular use of a car, by economic planning region, in 1992
(based on data in reference 15)

1. population and industry are concentrated in a triangle with London, Leeds and
Liverpool at each apex, providing few lengths of haul long enough for rail to gain a
competitive advantage

. there are no long navigable (internal) waterways which can carry heavy barge traffic

. the motorway system, although heavily congested at times, is extensive

. deregulation of the haulage sector in 1968 freed it from capacity control and enabled
it to expand readily to meet new demand.

H W

Table 1.2 Freight transport by mode, 1993

Road Rail Water Pipeline
(t) {t-km) (t) (t-km) 14] (t-km) t (t-km)
Amount x10° 1.62 1345 0.10 138 0.14 52.0 0.13 116

Per cent 82 63 5 6 7 25 ] 5
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Also (until the Channel Tunnel was opened) Britain’s island location retarded the devel-
opment of a through rail link for the international movement of goods.

1.3 Some changes associated with the motor vehicle
Social change, growth in affluence, and changes in personal travel have always been linked.

1.3.1 Demographic changes

Until the advent of mechanised transport the size of a town was usually limited by how
far people could walk to/from work and shops and, in many larger towns, this led to high
residential densities and unhealthy living conditions. With the advent of increasing
affluence and urban transport in the mid-nineteenth century people began to spread
themselves and residential densities began to fall, although towns continued to grow due
to migration from the countryside. At the same time household sizes began to reduce;
for example, in England and Wales the average household sizes in 1901, 1951 and 1981
were 5, 3.6 and 2.7 persons, respectively.® These changes are mainly due to young peo-
ple forming their own households earlier, a lowering of the birth rate, and the trend for
the elderly not to live with their children.

In almost all developed countries there has also been a drift of population from large
cities to small towns over many years. The trends in Britain (which has a long history
of urbanisation) are reflected in Fig. 1.3 which shows that (a) London peaked in the
early 1950s and the main conurbations in the 1960s, (b) medium-sized cities are
approaching their peak at the present time, and (c) smaller towns are still growing
strongly. In older cities also, many of the traditional manufacturing industries are dying
so that the inner city areas surrounding the central business districts are left with a
declining number of job opportunities. New industries, especially high technology ones,
are preferring to locate in smaller towns or in the outer areas of larger towns where land
is cheap and access to the national road network is good. When both the origins and the
destinations of trips are in the outer areas trip lengths are increased, the provision of ade-
quate public transport services becomes more difficult and expensive but the use of cars
is made easier.” Service and retail jobs are still mainly central area-based and growing,
but not at a sufficient rate to counter the loss of public transport trips caused by declines
in the manufacturing industry in the area about the central business district.

As well as becoming more decentralised the organisation of work is also becoming
more flexible. For example, there have been significant increases in the numbers of self-
employed, part-time workers, women workers (rising from 25 per cent in the 1930s to
more than 40 per cent in the 1980s), and workers with more than one job, and these are
reflected in changing transport needs.

Although the population of Great Britain (56.40 million in 1992) is increasing only
relatively slowly, the increase in size of the driving-age cohort is much more rapid. 81
per cent of men and 53 per cent of women now have driving licences, and the propor-
tions are still growing. People are now living longer and it can be expected that car usage
amongst the elderly will also increase as time progresses and more of today’s working
generation enter retirement. At the other end of the scale the proportion of children taken
to school by car is increasing; it was ca 30 per cent in 1990 whereas it was only ca 1 per
cent a generation previously.?
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Fig. 1.3 Changes in population in towns of different size in England and Wales,
1931-817

There have been major changes in relation to where people shop. Only 5 per cent of
retail sales took place at out-of-town stores in 1980, but by 1992 this proportion had
grown to 37 per cent. Most out-of-town shoppers use cars on their shopping trips; the
great majority of people without cars do not shop at out-of-town centres and stores
because of difficulties in getting to them. It is reported’ that the catchment area of a
major edge-of-town store is 40 minutes’ driving time, while that for minor high street
stores is ca 20 minutes.
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1.3.2 Some trip patterns

An analysis® of travel data from a number of British towns has revealed a number of
important trends in relation to the changing patterns of urban travel.

L.

As the number of cars in a household increases, the total number of trips made per
person per day by all transport modes increases as a result of an increase in car trips.
Roughly, the effect of adding a car to an urban household is that about 4 additional
trips are made by car per day for a first car and about 3 for a second car; at the same
time trips by other modes are lost.

. For all modes and all households taken together (Table 1.3) the average person makes

0.77 work trips per day (29 per cent of all trip-making), 0.41 trips/day to and from
educational facilities (15 per cent), 0.33 shopping trips/day (12 per cent), 0.51 social
or recreational trips/day (19 per cent), and 0.67 trips/day for all other purposes
including non-home-based trips for whatever purpose (25 per cent). Note that the
data on which this table is based indicate that (a) even households without cars make
ca 10 per cent of their trips by car, mostly as passengers, while one-car and two-car
households use a car for 50-60 per cent and 70 per cent of trips, respectively; (b) the
most important single journey purpose is work, possibly because the journey to work
tends to be long and less likely to be walked; (c) home-based shopping trips are pro-
portionally only half as many in 2+ car households as in households without cars, and
(d) non-home-based trips are more important in car-owning households, possibly
because having a car makes it easier to chain together a series of trips for different
purposes.

. In general, use of public transport tends to be higher in larger cities while cycle and

motorcycle travel are more important in smaller cities or where the use of public
transport is low.

. The rate at which car ownership has risen in a country is largely determined by

national economic growth, and the ranking of car ownership in different countries is
generally reflective of their relative economic standings. Car ownership is only very
marginally affected by the level of public transport provision, i.e. good public trans-
port in any area seems to reduce car ownership levels by only about 0.04-0.06 car per
person.

. Higher operating costs do depress car ownership, but only to a small degree, i.e. a

fuel price increase of 10 per cent (in real terms) probably reduces car ownership by
about 2 per cent. However, a short-term rise in fuel cost of 10 per cent causes car traf-
fic to fall by 1-3 per cent, while the long-term fuel price elasticity is likely to be
larger.

. If a car is available for an urban journey, the roads are not too congested and parking

is easy, it tends to be used irrespective of the level of public transport fares because
of its greater door-to-door speed and comfort. Public transport tends to be more com-
petitive with the car in dense urban areas where road congestion reduces speeds and
makes driving less pleasant and where finding a parking space at the central destina-
tion is more difficult and expensive.

. While the car is convenient for those who have one, the car-based society is making

life more difficult for those households without a car. These mainly comprise the
poor, the elderly, and those who cannot drive or are unable to drive because of some
disability.



Table 1.3 Trip rates for different purposes in Britain (trips per person per day)®

Moped
and
Car Walk Pedal motor Car Car Al Public Al
Purpose ownership  (over 5 min) cycle cycle driver passenger car transport modes
Work 0 0.166 0.069 0.031 0.006 0.068 0.073 0.253 0.592
1 0.106 0.041 0.024 0.425 0.114 0.540 0.143 0.861
2+ 0.060 0.024 0.018 0.618 0.090 0.708 0.085 0.936
All 0.123 0.049 0.026 0.287 0.092 0.379 -0.181 0.768
Education 0 0.229 0.015 0.001 0.000 0.008 0.009 0.071 0.319
1 0.279 0.024 0.003 0.028 0.052 0.080 0.079 0.458
2+ 0.198 0.028 0.006 0.083 0.117 0.200 0.074 0.503
All 0.249 0.021 0.003 0.025 0.044 0.069 0.076 0.411
Shopping 0 0.194 0.011 0.003 0.001 0.011 0.012 0.153 0.365
1 0.097 0.009 0.002 0.092 0.064 0.155 0.059 0.319
2+ 0.057 0.007 0.003 0.134 0.053 0.187 0.029 0.282
Al 0.124 0.009 0.003 0.064 0.042 0.106 0.092 0.330
Social/ 0 0.194 0.017 0.009 0.003 0.067 0.070 0.131 0.418
recreation 1 0.110 0.018 0.009 0.208 0.161 0.368 0.046 0.552
2+ 0.081 0.021 0.011 0.318 0.183 0.502 0.031 0.649
All 0.137 0.018 0.009 0.142 0.126 0.268 0.079 0.512
Non-home- 0 0.194 0.020 0.008 0.010 0.042 0.052 0.117 0.390
based and 1 0.150 0.016 0.008 0.406 0.126 0.532 0.059 0.776
other 2+ 0.107 0.011 0.010 0.727 0.133 0.860 0.044 1.069
All 0.160 0.017 0.009 0.300 0.095 0.396 0.079 0.671
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1.3.2 Impact on public transport

Car availability is the biggest single factor affecting public transport usage. For exam-
ple, a first car in a household results in a drop in public transport trip-making of roughly
40 per cent while a second car removes a further 30 per cent.’

Buses are the most important form of public transport in most urban areas and it is
upon the (mostly) relatively short trip-making by bus that the car has had its greatest
detrimental effect. Figure 1.4 shows that between 1952 and 1993 the total bus and coach
passenger-kilometres declined by 54 per cent. The main events which contributed to this
decline are identified in Fig. 1.5. Identifying characteristics of frequent and infrequent
bus users are summarised in Table 1.4.
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Fig. 1.4 Movement of people in Great Britain, by mode, 1952-93 {based on reference 15)

The research upon which Table 1.4 is based also indicates that the current market for
local bus travel is likely to decline. The national projections given in Table 17.13 sug-
gest that no growth is expected in bus and coach travel in the foreseeable future.

The increase in car and van travel (+895 per cent) between 1952 and 1993 also had
a minor impact on rail passenger travel in that total rail passenger-kilometres declined
by 5 per cent. Closer examination of these data also shows, however, that the total num-
ber of passenger journeys made via British Rail over this time period declined from
1017 million to 713 million (-29.9 per cent) while the mean journey length increased
substantially; also the number of journeys via London Underground increased from 670
million to 735 million (+9.7 per cent).

The main usage of urban rail is normally for journeys to work. However, it is reported®
that London Underground’s market includes about 40 per cent commuters, 30 per cent
off-peak radial trips (e.g. shoppers), and 15 per cent visitors to London; of the visitor journeys
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Table 1.4 Examples of market segmentation for public transport”

Characteristic Most frequent users Most infrequent users
Local bus

Geographic Residents of London and major cities Residents of rural areas
Demographic Teenagers; women; pensioners Middle-aged men
Economic Unemployed; pensioners; low- Professional and

Car availability

paid; students; schoolchiidren;
housewives

No car and no licence

Long-distance rail: business

Geographic
Demographic
Economic

Car availability

Areas well served by rail
Younger working age; men
Professional and managerial

Multi-car and licence

Long-distance rail: non-business

Geongraphic
Demographic
Economic

Car availability

Areas well served by rail
Under 24; pensioners; women
Professional; students; servicemen

No car and licence or muiti-car
and no licence

managerial

Multi-car and licence

Areas with poor rail services
Teenagers; pensioners; women

Semi- and unskilled; pensioners;
housewives; unemployed

No car and no licence

Areas with poor rail services
Older working age; men

Semi- and unskilled; house-
wives; unemployed

One or more cars and licence
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about 90 million are made by persons from overseas and 20 million by visitors from
other parts of Britain. Identifying characteristics of long-distance rail users are also
given in Table 1.4. The research on which Table 1.4 is based suggests that the market
for long-distance rail travel for non-business purposes is likely to decline in the future
while that for business purposes is reasonably robust.

1.3.3 Impact on rail freight

Notwithstanding the growth in Britain’s economy, rail freight tonne-kilometres declined
by about 63 per cent between 1951 and 1993, while road freight tonne-kilometres
increased by over 365 per cent. The growth in road freight is undoubtedly due to the effi-
ciency and flexibility associated with using larger lorries to travel greater door-to-door
distances more quickly. New developments in manufacturing, like just-in-time produc-
tion with its demand for punctual delivery, require fast and frequent transport facilities
and are therefore likely to intensify the demand for road-based freight transport in the
future (see the large projected growth in Table 17.13). This is happening at a time when
the tonnes-lifted of bulk commodities (which are most suitable for transport by rail) are
in decline.

Nearly three quarters of the rail tonne-kilometres are now devoted to the movement
of only four commodities: solid mineral fuels (28 per cent), minerals and building mate-
rials (20 per cent), petroleum products (14 per cent) and metal products (12 per cent).
However, the Channel Tunnel (operationally opened 1993) has the potential to generate
at least a partial renaissance for intermodal rail transport by providing significant journey-
time savings vis-a-vis heavy commercial road vehicles involved in direct international
freight haulage.

1.3.4 Impact on the environment

The growth in the numbers and usage of the motor vehicle has taken its toll of the envi-
ronment in many ways, not least of which is through road congestion and vehicle noise
and emissions. Road accidents (see Chapter 18) are also a major cost in both monetary
and human terms.

Congestion

As well as imposing high costs on industry and road users through wasted time and fuel,
delayed deliveries and reduced reliability, congestion increases air pollution, global
warming and the usage of (scarce) oil resources. In urban areas, it encourages traffic to
use unsuitable residential roads, thereby endangering the quality of life of adjacent
householders. Overall, congestion costs in OECD countries are equivalent to about 2 per
cent of GDP.'®

Congestion in urban areas in Britain is currently being tackled by government poli-
cies which, mainly, seek better integration of land use and transport planning, greater
use of public transport in towns, and packages of traffic management measures aimed at
easing traffic flows on main roads; proposals for major road building proposals in urban
areas are not being encouraged. However, there is also considerable interest in Britain
at this time (and elsewhere!) into the feasibility/desirability of using road pricing to
reduce congestion on urban roads. Congestion on inter-urban roads is being tackled by
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the provision of an expanded road programme (which emphasises the widening of exist-
ing major roads) and by the use of improved technology (e.g. variable message systems
and signalised access-metering) to maximise ease of movement. The promotion of
increased rail usage as a means of reducing congestion on inter-urban roads is consid-
ered to have limited practical value; for instance, it is estimated'? that a 50 per cent
increase in rail passenger traffic would reduce road traffic by less than 5 per cent.

Traffic noise

Noise from vehicles disturbs sleep, impairs job performance, impedes the learning
process (especially in schools close to busy roads), hinders social activity and verbal
communication, and affects health through stress generated by frustration from lack of
sleep and a general deterioration in the quality of life. Many studies'’ suggest that to
comply with desirable limits for well-being indoors, the representative outdoor noise
level experienced during a 24-hour day should not exceed 65 dB(A). About 11 per cent
of Britain’s population are known to have been regularly exposed to outdoor noise lev-
els in excess of 65 dB(A) in the early 1980s while a further 39 per cent lived in ‘grey’
areas of 55-65 dB(A).

The traffic noise problem is being tackled to a limited extent by both legislative mea-
sures and traffic engineering ones. For example, from 1995 any new design of car must
not exceed 74 dB(A) when accelerating in low gear at full throttle; the new limit for the
heaviest type of commercial vehicle is 80 dB(A) and new motorcycles must not exceed
75-80 dB(A) according to engine size.? However, the full effects of these standards will
not be felt until the vehicle fleet is replaced over, say, 10-12 years. It is also government
policy for existing buildings and housing in black-spot noise areas to be protected with
anti-noise screens and sound-proofing, and for greater account to be taken of noise
abatement objectives in the location, design and operation of roads.

Emissions

The main emissions from motor vehicles are carbon dioxide (CO,) and what are termed
the air pollutants: carbon monoxide (CO), nitrogen oxides (NO,), oxides of sulphur
(SO,), hydrocarbons (HC), and lead (Pb) and other particulate matter. Two major con-
cerns arise regarding vehicle emissions: their impact on human health (estimated at
about 0.4 per cent of GDP in OECD countries'®) and on global warming.

It is now accepted that vehicle emissions can be the cause of ill-health, e.g. irritation
of cardio-respiratory, eye or other systems, acute toxic systemic effects, mutagenic or
carcinogenic action, and adverse effects upon the defence mechanism against common
infections. However, while the qualitative linkages are well established, quantification
is still difficult and controversial. A measure of the potential problem wherever vehicles
congregate can be gathered from the fact that in the centre of an average town, motor
vehicles usually account for 100 per cent of all CO and Pb levels, at least 60 per cent of
NO, and HC levels, about 10 per cent of the SO, level, and 50 per cent of particulate
levels.??

Certain gases which are in balance in the atmosphere create a natural greenhouse
effect that keeps the Earth’s surface temperature at a level suitable for life. However, as
a result of the world’s industrialisation and population increases of the past 200 years,
changes have taken place in the composition of the atmosphere which are causing global
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warming. The rate at which additional warming will occur in the future is very uncertain
as the mechanisms involved are complex, and future emissions depend on economic and
social factors. The principal gases contributing to global warming are also generated by
the motor vehicle; for instance, carbon dioxide contributes about half of the estimated
annual increase in warming and road transport currently contributes 14—16 per cent of
this gas. Thus, if vehicle emissions continue at their present levels and if predicted global
numbers of vehicles are achieved, road traffic’s contribution to global warming could help
threaten the planet in the long term.

The need to control emissions from vehicles is recognised and Britain is one of 155
nations which signed a treaty (the Rio Declaration) establishing guidelines for this pur-
pose. Steps currently being taken to alleviate this problem include:

e improving vehicle and engine design to reduce emissions from and usage of hydro-
carbon fuels

e using state-of-the-art technology to improve traffic flow and reduce congestion

e improving usage of public transport and minimising penalties associated with inter-
modal freight transfers

e imposing traffic restraint measures to relieve congestion and using improved com-
munication technology to replace person-movements with information flow.

1.4 Britain’'s road network

The first 40 years of the twentieth century were a time of evolutionary development for
roads, with the main emphasis being on ‘laying the dust’, reconstructing existing roads,
and providing work for the unemployed. In addition, there was opposition to the expan-
sion of road transport by a strong rail lobby. Consequently, in 1938 Britain’s road
network was essentially unchanged in total length (289 086 km) from that at the turn of
the century, and only 44 km of 4953 km of trunk road were dual carriageway. This was
in contrast with the USA (first Parkway in 1906), Italy (first Autostrada in 1924), and
Germany (first Autobahn in 1932) which had substantial lengths of motorway-type road
at the start of World War II.

The 1920s and 1930s also saw much inner-city slum clearance, a strengthening of the
flight of home-dwellers to low-density suburbs — helped by improved public transport
which provided access to cheap land away from crowded city centres — and the move-
ment by industry to sites adjacent to good roads. Traffic congestion in towns was mainly
tackled by road widenings to increase capacity.

Britain’s first motorway, the 13 km Preston bypass, was opened in 1958. In 1970 when
completion of its then target of 1600 km of motorway was in sight, the Government
announced plans to improve 6750 km of road to at least dual carriageway standard to
form a strategic inter-urban network for England which would tie in with previously pub-
lished strategic networks for Scotland and Wales. This was a fundamental development
in that it marked a national commitment to the comprehensive planning and construction
of a strategic network of high-calibre highways which would enhance road safety, be eas-
ily connected to all major centres of population, promote economic growth and regional
development, and divert through traffic from unsuitable roads in towns and villages.

The national road system in 1993 totalled 364 477 km and carried a traffic load of
410 x 10° vehicle-kilometres. Trunk roads (3062 km motorway, 1408 km urban trunk,
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and 10 822 km non-urban trunk) carried nearly one third of this traffic even though they
comprised just 4.2 per cent of the total length; the motorway network carried nearly one
half of the trunk road traffic.

Over 90 per cent of the trunk road network is non-urban. The total length of non-
motorway dual carriageway trunk road is 3522 km; the balance of the trunk network
(8707 km) is single carriageway. In other words, the trunk road classification does not
imply a guaranteed level of service; rather the service provided in any given locale is a
function of the road’s national and regional importance and can range from that provid-
ed by a motorway to that provided by an all-purpose road less than 5.5 m wide.

The majority of urban areas in Britain have cartwheel-type road patterns with central
business districts located at the centre. The spokes of the wheel are the radial routes
which developed historically to link town centres and suburbia to central areas; they
have high densities of development alongside and are heavily used by buses as well as
cars. Radial routes are normally single or dual carriageway all-purpose roads, depend-
ing upon traffic demand and parking availability in the central area. The hub of the
wheel is the inner ring road; its function is to promote the convenient use and amenity
of the central area by deflecting through traffic while affording convenient access to
essential traffic. The location and design of the inner ring road is bound up with the size,
layout and usage of the central area. In practice, this ring road may be round, square or
elongated, and may be incomplete on one or more sides.

Towns with populations of 20 000 or more tend to have a single inner/outer ring road,
whereas cities of more than 0.5 million may have inner and outer ring roads. The outer
ring road is the rim of the cartwheel. While it is now also used by through traffic to
bypass a town, its original purpose was to link outer communities and promote devel-
opment infill by acting as a distributor between radials. Thus these ring roads are
generally located within the lower-density outer fringes of urban development, and they
tend to be more circumferential than inner ring roads. Their quality of design and com-
pleteness depend upon needs at specific locations. Outer ring roads are not heavily used
by public transport.

In large urban areas intermediate ring roads may be located between the inner and
outer ring roads. Very often these intermediate rings incorporate existing local streets
with all their diversity of use.

1.5 A final comment

As well as providing a brief history of some major developments in land transport, a
major objective of this chapter has been to indicate that, as people’s lifestyles and social
needs have changed over the centuries, the means by which their transport needs have
been met have also changed. Social developments and transport provision are inextric-
ably related, and current transport problems are in many ways simply reflections of
today’s social needs. As times and needs change into the future, it can be expected that
new transport problems and ‘solutions’ will also emerge. These challenges present excit-
ing opportunities for the transport planners and traffic engineers of today — and
tomorrow.
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CHAPTER 2

Transport administration and
planning

C.A. O’Flaherty

Transport infrastructure and administration have been rapidly expanded in every devel-
oped country to meet people’s expectations and commercial and industrial needs. The
extent, rate and manner in which this is now occurring varies considerably from coun-
try to country, however. The following is a brief overview of the British approach to
transport administration and planning.

2.1 Transport administration in Great Britain

Responsibility for transport administration in Britain is divided between the central
Government and local authorities. At the national level the responsibilities are shared
between the Secretary of State for Transport (for England), the Secretary of State for
Scotland, and the Secretary of State for Wales, each of whom is supported by permanent
civil servants via their departments. At the local level they are shared between district
councils, London boroughs, and county councils.

2.1.1 The Department of Transport

Of the three national bodies, the Department of Transport (DOT) is the most authoritative
in respect of its responsibilities for land, sea, and air transport. These include: sponsorship
of the rail and bus industries; motorways and trunk roads; airports; domestic and interna-
tional civil aviation; shipping and the ports industry; and navigational lights, pilotage, HM
Coastguard and marine pollution. The Department also has oversight of road transport,
including: vehicle standards; registration and licensing; driver testing and licensing; bus
and road freight licensing; regulation of taxis and private hire cars; and road safety.

Because of the relationship between land use and transport the Department of
Transport interacts closely with the Department of the Environment, which has respon-
sibility in England for functions relating to the physical environment in which people
live and work, e.g. planning, local government, new towns, housing, inner city matters
and environmental protection.

In April 1994 a new executive agency of the Department of Transport, the Highways
Agency, was created to manage, maintain and improve the strategic motorway and trunk
road network in England on behalf of the Secretary of State and his supporting
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Ministers, who are the Minister of State for Railways and Roads, and the Parliamentary
Under-Secretary of State/Minister for Transport in London/Minister for Local Transport
and Road Safety. (There is also a supporting Minister of State for Aviation and
Shipping.) With this arrangement Ministers retain responsibility for overall Government
transport policy, for policy on trunk roads in England, and for determining the strategic
framework within which the Highway Agency is required to operate, including:

o the scale of the motorway and trunk road network

e the content and priorities of the new construction programme including decisions
about schemes entering the programme, the choice of preferred route, and final deci-
sions following public inquiries

e the methodology to be used for traffic and economic appraisal of motorway and trunk
road schemes

e the policy for charging for the use of inter-urban roads and private finance for roads.

The Ministers also determine the Highway Agency’s key objectives and targets and allo-
cate resources to it. Its current key tasks are to:

@ deliver the programme of trunk road schemes to time and cost

o reduce the average time taken to deliver trunk road schemes

e maintain the trunk road network cost effectively by delivery year on year of a struc-
tural maintenance programme

e improve the information supplied to road users through improved signing and better
information re roadworks.

In addition to its direct responsibilities the Department of Transport also influences
the transport decisions of local authorities through a variety of mechanisms. Key
amongst these is the provision (in conjunction with the Department of the Environment)
of planning policy guidance on transport matters which local authorities must take into
account when preparing their development plans. The Department of Transport also
oversees the provision of Transport Supplementary Grants to local authorities to assist
with capital expenditure on, for example, non-trunk roads of more than local impor-
tance, public transport improvements (including light rail) and significant street
lighting, road safety and traffic management schemes. It also publishes the results of
research (mainly through the Transport Research Laboratory) and provides advice
notes, circulars, and other planning and design information to local authorities. The
Department may also provide rural, public transport and innovation grants.

Rail transport

The main railway companies in Great Britain were nationalised in 1948. The British
Railways Board, which was established in 1962 and has its members appointed by the
Secretary of State for Transport, until recently operated the national mainline railway net-
work in accordance with Department of Transport policy and finance considerations. Its
services were divided into six business sectors. InterCity, Network SouthEast, and
Regional Railways were responsible for the passenger services: InterCity operated the
mainline passenger trains between major urban centres, Network SouthEast operated the
commuter rail services into London (excluding the services run by London
Underground), and Regional Railways operated the rural routes and services in urban
areas outside the south east of England. The other three sectors were Railfreight
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Distribution, Trainload Freight, and Parcels. A subsidiary company, European Passenger
Services Ltd, was also established to operate international passenger rail services through
the Channel Tunnel. Another subsidiary business, Union Railways, was se. up to take for-
ward proposals for a new high-speed rail link between London and the Channel Tunnel.

British Rail’s role is changing rapidly as a result of the Government’s decision to pri-
vatise the railway network. The Government’s policies (enshrined in the Railways Act
1993) involve:

e the franchising of all passenger services to the private sector

e the transfer of the freight and parcels operations to the private sector

o the provision of a right of access to the rail network for the new operators of the
privatised passenger and freight services

o the separation of track from train operations, so that a new track authority, ‘Railtrack’
(a government-owned company that is shortly to be privatised), is responsible for
timetabling, operating signal systems, and track investment and maintenance, while
passenger services continue to be operated by British Rail until they are franchised

o the establishment of a ‘Rail Regulator’ to oversee the fair application of arrangements
for track access and charging, and for promoting competition and the interests of
consumers

o the setting up of an ‘Office of Passenger Rail Franchising’ responsible for determining
minimum service standards and for negotiating, awarding and monitoring franchises

e the creation of opportunities for the private sector to lease stations

e the development of subsidy arrangements for individual rail services or groups of
services that are socially necessary, albeit uneconomic.

British Rail restructured its passenger services into 25 train-operating units as a basis for
the privatised rail network, and over half of the services were to be franchised by April
1996." Freight users have had rights of access to the rail network since April 1994; this
allows the introduction of services by rail freight operators from the private sector. The
Channel Tunnel (which is estimated to have cost ca £10 000 m) was formally opened
on 6 May 1994, and a British-French group has been granted a 65-year operating con-
cession for the tunnel by the British and French Governments. Proposals have been
developed for a private consortium (which will be aided with government grants) to
build a new high-speed line from London to the Channel Tunnel; this consortium will
also take over both Union Railways and European Passenger Services.

London Transport (LT), which is the body responsible for the provision of public
transport (including rail transport not provided by British Rail) in Greater London,
became responsible to the Department of Transport in 1984. In 1985 London Transport
set up two wholly-owned major operating subsidiaries, London Underground Ltd (LUL)
and London Buses Ltd (LBL). London Underground Ltd operates high-speed train ser-
vices on (currently) 383 km of railway of which 41.5 per cent runs underground in the
centre before rising to the surface in the suburbs.

The third railway system in London is the Docklands Light Railway (DLR). This is
a separate 23 km long surface route that currently connects the City of London with
Docklands, Beckton, and Stratford. In 1992 the ownership of the DLR was transferred
from London Transport to the London Docklands Development Corporation.
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2.1.2 Local authorities

The structure of local government in Britain is currently under review. At the time of
writing the local authorities for non-trunk roads (i.e. roads that are not the responsibility
of the Department of Transport) are: in England the metropolitan district councils, the
London borough councils, and the county councils; in Scotland the regional and the
islands councils; and in Wales the county councils.

Metropolitan counties

In addition to London there are six conurbations that are styled metropolitan counties in
England: Greater Manchester, Merseyside, South Yorkshire, Tyne and Wear, West
Midlands and West Yorkshire. Each of these metropolitan counties is divided into dis-
tricts (36 in all). Each metropolitan district has a single tier of local government, the
metropolitan district council, which is the planning authority for its area and is therefore
responsible for development control and the granting of planning permissions. Each dis-
trict council is also responsible for non-trunk roads and associated functions such as
traffic management and parking within its area.

Public transport policy in a metropolitan county is the responsibility of a Passenger
Transport Authority (PTA). Each PTA is composed of representatives from the county’s
constituent district councils, and has a Passenger Transport Executive (PTE) to carry out
its executive and administrative tasks. Prior to the 1985 Transport Act, PTAs/PTEs had
very considerable powers and operational responsibilities in relation to public transport
services within the conurbations. However, by mid-1994 their bus operations had been
privatised and they had lost their power to provide financial support to determine the
overall level of fares. Their main emphasis is now on policy matters, including the co-
ordination of public transport; for instance, they may enter into agreements for the
provision of passenger rail services, administer concessionary fare schemes, ensure
school transport services, and identify and (after competitive tender) subsidise socially
desirable but non-profitable bus routes to secure specific fare and service levels. In Tyne
on Wear, Greater Manchester and South Yorkshire, they still have responsibilities in
respect of the Metro, Metrolink and Supertram light rail systems, respectively. The
PTAs are also the bodies which deal with the licensing of taxis and private hire cars in
the metropolitan counties.

London

Greater London, which has an administrative area of about 1580 km? and a resident pop-
ulation of ca 7 million, comprises 32 boroughs and the City of London. Each London
borough council effectively acts as a unitary authority with land use planning and trans-
port powers along the lines of a metropolitan district council. In the case of public
transport and traffic management, however, there are some significant differences.

The members of the London Transport Board are appointed by the Minister and, as
noted previously, the Underground rail system is operated by the Board through its sub-
sidiary London Underground Ltd. Privatisation of London Transport’s twelve
area-based bus subsidiaries (established under London Buses Ltd) was completed at the
end of 1994; however, comprehensive network planning and competitive tendering for
socially necessary but uneconomic routes was retained by London Transport. (The
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London-wide ‘travelcard’ concessionary travel scheme that is a major incentive encour-
aging the use of public transport was also continued.)

London also has an independent Traffic Director with London-wide traffic manage-
ment powers. The Traffic Director is currently responsible for the coordination,
introduction and operation of a ca 500 km ‘Red Route’ network of priority roads in
Greater London (composed of 300 km of trunk roads, with the balance being local
authority roads) by the end of 1997 which are marked by red lining and special signs,
and are subject to special parking, loading and stopping controls and other traffic man-
agement measures. The Traffic Director is required to ensure specified reductions in
accidents, improvements in bus journey times, and bus reliability; to improve facilities
for cyclists, pedestrians, and people with disabilities; and not to encourage further car
commuting into central London or more traffic to cross the central area. The
‘Government has instructed the Traffic Director to prepare the Local Plans for the trunk
roads (see Section 2.2 for discussion of the land use planning process).

Non-metropolitan counties and regions

Outside of London and the six metropolitan counties, England is currently administered
through a two-tier system of local government based on non-metropolitan counties
which are subdivided into districts. Each English county and each district within a
county is run by a separate council. Wales also has a two-tier local government system,
as does mainland Scotland (except that in Scotland the senior tier is composed of region-
al councils instead of county councils). There are also three unitary local authorities in
Scotland, i.e. the Orkney, Shetland and Western Isles island groups, each of which has
a single all-purpose council.

The Government has announced its intention to change this local government struc-
ture. Thus from April 1996 all local authority areas in Scotland and Wales will be
governed by unitary councils. The two-tier system of local government will generally
continue in England, except that some 20 of the larger towns and cities will have uni-
tary councils.

Currently, however, the county/regional councils are the land use planning and trans-
port planning (except for trunk roads) authorities for their areas, having roles generally
similar to those of the metropolitan district councils. A significant difference, however,
is that there are no passenger transport authorities; instead the PTA-type responsibilities
are directly exercised by the councils. The functions of a PTA are undertaken by
Strathclyde Regional Council in respect of the Greater Glasgow conurbation.

Following the 1985 Transport Act the local bus operations owned by the district and
regional councils were formed into ‘arms length’ Passenger Transport Companies (PTCs)
and encouragement was given to their privatisation. At the time of writing about 20 PTCs,
i.e. less than half the number in 1985, still remain in local authority ownership.?

All long-distance bus and coach services are now operated by private enterprise.
Privatisation of the nationalised National Bus Company (the largest single bus and
coach operator in England and Wales) and of the Scottish Bus Group (the largest bus
operator in Scotland) were completed in 1988 and 1992, respectively. There are now no
restrictions on the routes served, or on the number of vehicles operated on each long-
distance route, by private operators.
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2.2 The statutory land use planning process

The town and country planning system in Great Britain is designed to regulate the devel-
opment and use of land in the public interest. In the non-metropolitan areas it is driven
by a development planning process which involves the preparation of structure plans
which set out strategic policies in non-metropolitan counties/regions, and of comple-
mentary local plans, waste local plans and mineral local plans which set out detailed
development policies for non-metropolitan districts. In the London boroughs and the
metropolitan districts the planning authorities prepare unitary plans which combine the
functions of structure and local plans.

Each non-metropolitan county council is currently required to prepare and continually
update a Structure Plan for the area over which it has jurisdiction. This is a major state-
ment of the key strategic policies that are deemed structurally important to the
development of land over the subsequent 15 years, and which can be used as a framework
for local planning by district councils and National Park authorities. Its strategic nature
is emphasised by the limitation that the structure plan must contain a key diagram rather
than a map — and this key diagram cannot be reproduced on an Ordnance Survey base.

Policies included in structure plans? relate to housing, conservation of the natural and
built environment, the rural economy, the urban economy (including major employ-
ment-generating and wealth-creating developments), strategic transport and road
facilities and other infrastructure requirements, mineral workings and resources, waste
treatment and disposal, tourism, leisure and recreation, and energy generation.

Each district council/National Park authority is required to prepare and continually
update a local plan for, usually, the following 10 years which develops the strategic poli-
cies and proposals of the structure plan and relates them to precise areas of land defined
on an Ordnance Survey base map. As such it provides the detailed basis for the control,
coordination and direction of land use development, whether it be publicly or privately
owned. In practice, the local plan is also the main means by which detailed planning
issues are brought before the public.

The Local Government Act 1985 which established the London borough councils and
the metropolitan district councils as the planning authorities also ushered in a new sys-
tem of development planning for the new authorities: Unitary Development Plans
(UDPs). These plans replace the structure, local and other development plans for the
areas for which they are prepared. Each UDP has two parts: Part 1 contains the strate-
gic policies previously included in a structure plan, and Part 2 contains the more detailed
information that would normally be included in a local plan. In this instance, however,
both parts are prepared by the same planning authority.

Development plans must contain land use policies and proposals (including time
frames and priority) relating to the road and rail network and to related services, e.g. rail
depots, public transport interchange facilities, docks and airports. These must also
reflect regional and national policies. Currently, for example, local authorities are
required’ to adopt planning and land use policies that:

e promote development within urban areas, at locations highly accessible by means
other than the private car

e locate major generators of travel demand in existing centres which are highly acces-
sible by means other than the private car

e strengthen existing local centres — in both urban and rural areas — which offer a range
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of everyday community, shopping and employment opportunities, and aim to protect
and enhance their viability and vitality

e maintain and improve choice for people to walk, cycle or catch public transport rather
than drive between homes and facilities which they need to visit regularly

e limit parking provision for developments and other on- or off-street parking provi-
sion to discourage reliance on the car for work and other journeys where there are
effective alternatives.

The aim underlying these national policies is to reduce the need to travel, especially by
car, by influencing the location of different types of development relative to transport
provision (and vice versa), and by fostering forms of development which encourage
walking, cycling and public transport use.

2.3 Finance

Prior to the 1980s transport was generally regarded as a public good, most transport
infrastructure costs came from the public purse, and it was accepted as the norm that
public transport revenues would be supplemented by governmental authorities.
Following deregulation, the financing of roads, railways and public transport changed as
components of the transport industries were sold or franchised.

Factually, there is no relationship between the money raised by government through
its taxes on passenger and freight vehicles using the road and rail systems and the expen-
ditures which it lays out on these systems. For example, in 1992 the taxes raised from the
road system totalled £21.46 billion whereas the recurrent and capital expenditure (includ-
ing subsidies and capital grants) on roads in the same year amounted to £7.46 billion.*

The Department of Transport receives most of its funding directly from the Treasury
as part of the national budgetary process. An important aspect of the European
Community’s policy in regard to regional development is the provision of transport
infrastructure to link the member states; as a consequence the Government is also the
recipient of funding ($18 million in 1993/94) from the EEC for trunk road, rail and har-
bour developments that meet their criteria.

Capital expenditure on rail infrastructure (which is now the responsibility of
Railtrack) is now provided from the access charges paid by train-operating companies.
It is now government policy to seek to expand the investment by private enterprise in
rail infrastructure; thus, for example, the proposed £2700 million high-speed rail link
between London and the Channel Tunnel is expected to involve financial commitments
by the public and private sectors.

In 1992/93 the British Railways Board received £1354 million in capital grants and
subsidies; most of this (85 per cent) was from the central government for the public ser-
vice obligation of operating sections of the rail passenger network that would otherwise
not cover their costs, while 7.6 per cent was from Passenger Transport Executives.®
(Subsidies have greatly increased since then, however, as a result of train operators hav-
ing to pay commercial charges for track access and to lease rolling stock under the new
organisational arrangements.) In 1992/93 the Government also subsidised London
Transport to the extent of £956 million; some two thirds of this was for capital works
(most for London Underground and the Docklands Light Railway), 17.5 per cent was
revenue support for the buses, and 11.7 per cent was for concessionary fare reimburse-
ments (for passengers).
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In 1992/93 some £711 million was also paid by the Government as grants and subsi-
dies for bus and tram operations outside the London region. Of this amount 33 per cent
was for revenue support, 44 per cent was for concessionary fare reimbursement (for pas-
sengers), and the balance related to fuel duty rebate.

Of the £4336 million spent on road construction in Great Britain in 1993/94 some 59
per cent was spent on the national road network (for new road construction/reconstruc-
tion, major maintenance, etc.) while 41 per cent was spent on local roads and car parks.

The Government is 100 per cent responsible for capital expenditures on trunk road
schemes. Local authority expenditure on roads and public transport comes mainly from
the central government in the form of block rate support grants (RSGs) and transport
supplementary grants (TSGs). (Note, however, that the use of TSGs is now being con-
fined to road schemes.)

The block rate grant is an amount calculated by the Department of the Environment
which is supposed to enable each local authority to provide its services to a required
standard. A local authority may use some of its block funding for transport purposes,
e.g. for road maintenance or to support borrowing for capital works on roads.

A local authority with transport responsibilities is also required to submit annually
to the Department of Transport a transport policy and programme (TPP) document
which sets out the aims of its transport policies (which must be consistent with the
development plans) and provides a costed 5-year programme of capital works for road
and traffic regulation. Each TPP is considered on its merits, and the Department of
Transport may agree that a transport supplementary grant (TSG) covering a share of
the cost be allotted for road construction (e.g. for a bypass, or a road on the primary
route network, or a major urban road) or for major traffic regulation purposes (e.g. for
an urban traffic control system) on road proposals that are of more than local importance.

In recent years significant amounts of private capital have also been invested in local
roads by private developers, in return for being granted planning permission by local
authorities for related development projects. With Government approval a local author-
ity may also borrow money for transport infrastructure projects; it may also obtain
grants under Section 56 of the 1968 Transport Act toward the cost of approved public
transport schemes. The remainder of a local authority’s expenditure on transport nor-
mally comes from a Council Tax which is levied on the local community on the basis of
business and private property values.

2.4 Some transport planning considerations

For many years the main focus of transport planning related to the provision of roads.
Figure 2.1 shows in a simplified way the steps involved in the governmental process relat-
ing to the development of a trunk road scheme in a rural or urban area. A similar process
is followed in relation to major roads sponsored by local councils except that
structure/local/unitary plan approvals are involved. These processes can take 1015 years
(between when a scheme is first conceived and its actual opening to traffic) depending on
the size, location and complexity of the schemes and their acceptability to the public.

While all the stages in Fig. 2.1 are important, the traffic/transport study, the economic
and environmental assessments, and the public consultation processes deserve some
overview comments here.
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Fig. 2.1 Stages in the development of a trunk road scheme in Great Britain™

2.4.1 Transport/traffic study process: an overview

At some stage(s) in the planning of a road or road system it will be necessary to carry
out traffic studies to estimate the volume(s) of traffic that will have to be considered in
a design year, as well as to satisfy statutory obligations relating to noise. Traffic data are
also required for economic and environmental assessments in relation to the justifica-
tion, scale and location of scheme alternatives. The collection and analysis of data can
be a complicated process, particularly in urban areas. Why this should be so can be illus-
trated by examining the traffic components that constitute the design-year volume for a
new/improved road.
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Components of the design volume for a road

Traffic volumes for some future design year are derived from measurements of current
traffic and estimates of future traffic. In Britain the design year is normally taken as 15
years after the opening of the road/road improvement. Given that 10~15 years may
elapse before a road scheme is open to traffic, the actual design period may therefore be
up to 30 years into the future. Therefore, when carrying out prediction exercises it needs
to be appreciated that their credibility declines with increasing time into the future.
The basic constituents of the design volume for an individual road are shown in
Fig. 2.2. By current traffic is meant the number of vehicles that would use the new road
if it were open to traffic at the time the current measurements are taken. Current traffic
is composed of reassigned traffic and redistributed traffic. Reassigned traffic is the
amount of existing same-destination traffic that will immediately transfer from the exist-
ing road(s) that the new road is designed to relieve. Redistributed traffic is that which
already exists on other roads in the region but which will transfer to the new road
because of changes in trip destination brought about by the new road’s attractiveness.
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Fig. 2.2 Constituents of a road’s design traffic volume

On low-volume roads in rural areas, classified traffic count data alone may be suffi-
cient to evaluate the current traffic volumes. In this case (and provided that the
implications of overestimation/underestimation are not important) the numbers of vehi-
cles attracted to the new/improved road may be estimated adequately by an experienced
traffic planner having a thorough knowledge of local traffic and travel conditions.
However, with high-volume rural roads or bypasses around smaller urban areas the sit-
uation becomes more difficnt and more rigorous techniques are required to validate the
estimates of current traffic patterns. Information regarding journey times is normally also
needed to estimate the traffic likely to be attracted to the new/improved road; i.e. the
greatest number of vehicles will be attracted when the travel time and/or distance sav-
ings are significant.
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Normal traffic growth is the increase in traffic volume due to the cumulative annual
increases in the numbers and usage of motor vehicles. In this respect care needs to be
taken when deciding the extent to which national projection figures (see Table 17.13)
should be applied to particular local situations, to ensure that the figures finally selected
reflect the local growth rates. For example, one detailed study® suggested that for a
national saturation level of 0.45 car/person it is likely that saturation leveis of 0.25-0.30
would apply to the central cities of conurbations (including Inner London), 0.30-0.45 to
other large cities, and 0.45-0.60 to other areas. Local differences are also reflected in
Table 2.1 which shows the variations in the annual distances travelled per person by all
modes for different regions in the period 1991/93 vis-g-vis 1985/86. Also, between the
periods 1985/86 and 1991/93 the travel distances by car in all regions grew to 8332 km
(80 per cent of the total personal travel) from 6502 (76 per cent).

Table 2.1 Average distance, km, travelled per person per year by region of residence,
1991/93 (based on reference 15)

Other English South East Rest of

metropolitan (excluding England
London areas London) and Wales Scotland
All modes
1991/93 8723 8652 13 142 10 689 9315
All modes
1985/86 8148 7033 10 618 8718 7485

By generated traffic is meant future vehicle trips that are generated anew as a direct
result of the new road. Generated traffic is generally considered to have three constituent
components: induced, converted, and development traffic. (See reference 6 for an excel-
lent recent examination of generated traffic.)

Induced traffic consists of traffic that did not exist previously in any form and which
results from the construction of the new facility, and of traffic composed of extra jour-
neys by existing vehicles as a result of the increased convenience and reduced travel
time via the new road. Converted traffic is that which results from changes in mode of
travel; for instance, the building of a motorway may make a route so attractive that traf-
fic which previously made the same trip by bus or rail may now do so by car (or by lorry,
in the case of freight). Development traffic is the future traffic volume component that is
due to developments on land adjacent to a new road over and above that which would have
taken place had the new road not been built. Increased traffic due to ‘normal’ development
of adjacent land is a part of normal traffic growth and is not a part of development traffic.

If the journey time by the new road divided by the time by the quickest alternative
route, i.c. the travel time ratio, is high it can be expected that the amount of induced traf-
fic will be low. The amount of converted traffic is mainly dependent upon relative travel
costs, convenience and journey times. Experience with highly improved/new major
roads suggests that adjacent lands with ready access to them tend to be subsequently
developed more rapidly than normal; consequently the amount of development traffic
generated depends upon the type of development and the extent to which the planning
authority encourages/allows it to take place.
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Comprehensive transport demand studies

The estimation of traffic flows on new/improved roads for some future year is at its most
complex within large urban areas where the influences upon the road and rail transport
systems are immense and, often, the data required to plan can be obtained only by carry-
ing out a comprehensive study.

These studies can take many forms, but the classical land use transport study process
is as follows:

1. carry out inventories and surveys of: goal and objectives; present travel activities of
persons and freight; present traffic facilities, public transport services, and transport
(including parking) policies; present and future land uses and populations; and appro-
priate present and future economic, environmental and employment data

. determine existing interzonal travel patterns, and derive and calibrate mathematical
models to represent them

. develop and evaluate transport options to meet future needs

. use the models developed at 2 to predict future trips for the scenarios outlined at 3

. select the optimum acceptable option, and develop this in detail

. continue replanning of the transport system to the extent that the available funds (and
the techniques available to analyse further the ageing database) allow.

N
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Most of the land use transport studies of the 1960s and 1970s put a major proportion of
their resources into data gathering and the development of the representational models
and gave only limited consideration to the generation of transport solutions to be tested
by these models. Some of these models also gave an illusion of accuracy and objectivi-
ty which subsequent analyses showed not to be valid. Very few of the studies made any
real attempt to gauge public attitudes to their proposed solutions, or to establish update-
able analytical systems to support review and revision. Thus, while much good technical
work and in many instances good outcomes were achieved by many of these studies,
their credibility came into dispute in the 1970s and 1980s.

In recent years the term ‘Integrated Transport Studies’ has begun to be applied to var-
ious transport studies carried out in large urban areas in Britain. As shown in Table 2.2
one version of the new approach begins with a statement of vision for the city and ends
with detailed evaluation of the preferred strategy. Typical objectives for such a transport
study are:” efficiency in the use of resources; encouragement of economic regeneration;
accessibility within the city and to regional, national and international facilities; envi-
ronmental quality, including noise, air pollution, severance, townscape, safety and
security, global impacts, and sustainability; and practicability, in particular financial fea-
sibility. The integrated transport planning approach outlined in Table 2.2 emphasises the
use of simplified models for sketch planning and experimentation purposes. Other ver-
sions of the integrated transport study approach use more complex models to test
alternative policies/proposals.

The scale of operation involved in the collection of data for a comprehensive trans-
port study is most easily illustrated by considering some of the information-gathering
carried out in 1991 as part of the London Area Transport Survey (LATS).® This is the
fourth comprehensive transport study carried out in London; the previous three were
carried out in 1962, 1971 and 1981, respectively. The 1991 LATS, which updated and
extended these earlier studies, is the largest programme of data collection ever undertaken
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Table 2.2 An integrated transport study process’

® A statement of vision for the city

® A set of transport policy objectives consistent with the vision which serves as the basis for the
appraisal framework

® The definition of a series of performance indicators, both quantitative and qualitative, of the
objectives to include in the appraisal framework

® The development of a strategic forecasting model and associated processing tools to provide
information for the appraisal framework

® Definition of a range of future economic and land use scenarios for the city

® Identification of future transport and environmental problems, typically for a 20 year horizon,
for each of the scenarios, on the assumption that only currently committed transport policies
are implemented (the do-minimum strategy)

® Compilation of a long list of transport policies capable of addressing the identified problems

® At this stage, in some studies, a process of local consultation to obtain views on the identified
problems and to elicit suggestions for further policies to be added to the long list of measures

@ Packaging all the transport policy measures into a set of illustrative strategies representing dif-
ferent concepts for addressing the problems (e.g. a road-based strategy, a rail-based strategy
and a management and pricing-based strategy)

® Appraisal of the initial strategies {generally against the background of a single economic and land
use scenario) and extensive sensitivity testing to identify the policy measures which contribute
most effectively and which are supportive of one another

® Preliminary assembly of the measures on which to base a preferred strategy

® Potentially, a second round of consultation to present the results of strategy tests and to obtain
views on the preliminary composition of the preferred strategy

@ Further testing and refinement of combinations of the selected policy components to produce a
preferred strategy in which the measures are combined to achieve as much synergy as possible

® Robustness testing of the preferred strategy against alternative planning scenarios and re-
adjustment of the strategy for different scenarios in the light of the findings

for travel in London.* It involved carrying out major household and roadside interview
surveys, and a number of smaller surveys designed to fill gaps in the major survey data,
e.g. surveys of coach passengers and Inter-City rail passengers, a cordon count in Inner
London of bus passengers, and a diary survey of drivers at the outer cordon. Data on
weekday rail travel between 7 a.m. and 9 p.m. were obtained from British Rail (Network
South East) and London Transport Underground.

The study area defined by LATS included 3.07 million households (70 000 in Central
London, 1.02 million in Inner London, and 1.97 million in Outer London) and
7.47 million people. It was bounded by and included the M25 London Orbital motor-
way, and parts of boroughs that extend outside the M25. Quter London, which
comprised nearly two thirds of the population and 86 per cent of the spatial area, was
defined as the outer London boroughs and the surrounding area between the Greater
London boundary and the M25.
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The household survey involved some 60 000 households, each of which provided
information on the round-the-clock travel by its residents on a weekday and a Saturday.
The roadside interview survey provided information regarding the origins and destina-
tions of weekday vehicular movements in and around London by residents and
non-residents. Vehicles entering the LATS area were interviewed at sites on the outer
cordon (just outside the M25) or on slip roads joining the radial motorways for traffic
travelling toward London. Traffic movements in the wider M25 corridor were deter-
mined from interviews on radial screenlines that were extended outside the LATS
boundary. Vehicle movements within the study area were determined from interviews on
an internal network of screenlines and cordons.

The various surveys gave a comprehensive picture of travel in London by all modes and
people (whether residents or not). It determined, for example, that over 20 million trips
were made either wholly or partly within the LATS area on a typical weekday in 1991,
and that some 4 million of these were walking trips by London residents. Table 2.3 shows
that 58 per cent of the 15.8 million non-commercial vehicle trips had their origins in Outer
London, and that 78 per cent of these also had their destinations in Outer London.

Table 2.3 Non-walk trips x 10 in London, by area of origin and destination*

Destination
Central Inner Outer
Origin London London London External Al
Central London 0.5 05 0.5 0.3 1.8
Inner London 0.7 2.0 0.7 0.2 35
Quter London 0.5 0.7 7.1 0.7 9.1
External 0.3 0.1 0.7 0.3 1.4
All 2.0 3.4 9.0 1.4 15.8

2.4.2 Economic assessments

At various stages in the developmental process associated with a major road it is usual
to carry out economic assessments of the route alternatives being considered so that they
can be compared with the ‘do-minimum’ case that is the basis for comparison with all
options. Economic evaluations can be carried out in many ways. That which is com-
monly used in Britain, particularly for trunk roads, involves the use of a computer
program known as COBA 9° to determine the present values of the benefits and costs
associated with each option under consideration.

Figure 2.3 sets out the means by which the COBA program calculates the present val-
ues of the benefits and costs, to obtain the net present value of a preferred scheme. In
practice, COBA analyses are used to contribute to various decisions, for example:

e assessing the economic justification for a corridor improvement prior to its inclusion
in the Department of Transport’s preparation pool

e determining the priority that might be accorded to an individual scheme, by comparing
its rate-of-return with those from other proposed schemes in the region/country

e estimating the timing of a scheme, including the merits of staged construction

e helping in the selection of a short list of alignment options to present at public
consultations
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e helping in the selection of a preferred option to recommend to the Minister after pub-
lic consuitation and public inquiry

e assisting in the selection of economically optimal link design standards to use with
the various options under consideration

e assisting with the initial economic assessment of the optimal intersection design to
use with the various options.

2.4.3 Environmental assessments

Economic assessments are major contributors to decision-making in relation to new/
improved trunk roads; however, they are not normally the sole contributor. In Britain,
the economic assessments arc combined with a bundle of twelve environmental assess-
ments to form an assessment framework which is normally the basis for selecting a
preferred route, for choosing between options within a route corridor, for public con-
sultation and (if needs be) public inquiry and, ultimately, for decision-making through
the political process (i.e. the Secretary of State for Transport) as to whether the proposed
scheme should proceed.

The twelve environmental impacts which are currently assessed in relation to the
framework are:!? air quality; cultural heritage; disruption due to construction; ecology
and nature conservation; landscape effects; land use; traffic noise and vibration; pedes-
trian, cyclist, equestrian and community effects; vehicle travellers; water quality and
drainage; geology and soils; and policies and plans. The extent to which any one of these
is more or less important depends upon the proposal in question. Some of these impacts
can be measured quantitatively; other can only be assessed qualitatively. Reference 10
provides details of how these assessments are carried out, including the preparation of
environmental impact tables for public consideration in conjunction with the economic
consequences. The following is a brief overview of the environmental factors.

Air quality

This evaluation involves making a comparison between current air quality levels and
those anticipated in the design year on the basis that the scheme is proceeded with, and
that it is not. The vehicle pollutant levels assessed under this measure include carbon
monoxide (CO), oxides of nitrogen (NO ), hydrocarbons (HC), particulate matter, lead
(Pb) and carbon dioxide (CO,). These are normally measured/estimated in relation to
their impacts at buildings or areas within 200 m on either side of a proposed route.
Particular attention is paid to the likely impacts at sensitive locales, e.g. at buildings with
susceptible populations (such as hospitals and old people’s homes) and at locations
where high pollutant levels can be expected (such as tunnel portals and major intersec-
tions). As it is not possible to take measurements in relation to the future, use is made
of established relationships (e.g. see reference 10) to make predictions regarding future
air quality.

Cultural heritage

Nowadays, communities are very sensitive to the preservation of their past and many
otherwise worthy road proposals have foundered due to inadequate attention being paid
to their likely impact on such features as areas of archaeological remains and ancient



Some transport planning considerations 37

monuments, and listed buildings and conservation areas of special architectural or his-
toric importance. Impacts which require particular attention (preferably by avoidance or,
at least, by mitigation) include the demolition of buildings or the destruction of ancient
remains, increased visual intrusion, increased noise and vibration (especially where set-
tings are open to the public), severance from other linked features (e.g. gardens and
outbuildings), changes to related landscape features, and general loss of amenity.

Disruption due to construction

This describes the impacts on people and the natural environment between the start of
the proposed roadworks (including related advance works by public utility organisa-
tions) and the end of the contract maintenance period. Construction nuisances which are
particularly felt by people living/working/shopping within about 50 m on either side of
the site boundary include increased noise, dust, dirt, and vibration, as well as a general
loss of amenity due to the operations of heavy construction equipment and vehicles.
Travellers may have their journey distances and/or times increased, while traffic that is
diverted temporarily may be the cause of undesirable environmental effects in adjacent
localities.

Ecology and nature conservation

Ecology is the scientific study of the interrelationships between living organisms and
their environment, e.g. climate, soils and topography. Nature conservation is concerned
with maintaining the diversity and character of the countryside’s wildlife communities,
viable populations of wildlife species, and important geological and physical features.
Road schemes can have many detrimental impacts upon ecology and nature conservation.

e They are the cause of a direct loss of wildlife habitats.

e Embankments and cuttings create barriers across wildlife habitats, and animals are
killed crossing roads to traditional foraging areas.

e Changes to the local hydrology may affect wetland sites, both locally and some dis-
tance away.

e Local watercourses may be polluted by oil, deicing salts, particulates, and spillages.

o Road lighting can adversely affect invertebrates and disorientate birds.

e Certain flora specimens are at risk from particular emissions from vehicles while (in
harsh winters especially) saline spray from the road surface can damage some plants
up to 15 m from the carriageway.

Landscape effects

The impact of a road upon the landscape is dependent upon the extent to which the pro-
posed alignment is integrated/in conformity with the character of the surrounding
terrain. Visual assessments need to take seasonal differences into account, as well as
likely changes as vegetation develops and matures. The existing pattern of settlement is
also important, e.g. will the proposed road detract from existing attractive man-made
features or will it follow existing roads, railways, power lines, etc.?
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Land use effects

Factors normally taken into account in any impact assessment of agricultural land use
include land-take, type of husbandry, severance, and the major accommodation works
for access, water supply and drainage. As far as practicable assessment should also
cover the impacts upon potential land use developments that might be prevented from
happening if the proposed scheme is implemented; the local authority’s development
plans are important in this latter evaluation. Property blight in the form of reduced land
and property values can affect an area as soon as alternative routes are announced, and
will continue until the line is finally defined.

Traffic noise and vibration

When cruising at the low speeds experienced in urban areas the noise from both light
and heavy vehicles is dominated by that from the vehicles’ power-plants; at speeds
above 40 km/h the noise from light vehicles is dominated by tyre noise, whereas with
heavy lorries it is not until speeds of 80-100 km/h are achieved that tyre noise nearly
equals power-train noise. At high speeds open-graded bituminous surfacings are less
noisy than cement concrete ones. A doubling of traffic volume typically leads to an
increase of ca 3 dB(A) in noise level, if other factors remain unchanged. Hill-climbing
also results in more noise. Factors which therefore affect the noise level at any given
locale include traffic volume and composition, tyre condition, carriageway type and tex-
ture, gradient and imposed speed limits.

A vehicle generates ground vibrations when it travels over irregularities in the
carriageway surface and, dependent upon the characteristics of the underlying soil, these
can cause differential settlements beneath adjacent structures that are not well founded.
In practice, however, this vibration effect is not normally a problem with new carriage-
ways. Of more importance are the vibrations from air-borne sound waves that are
generated by the engines or exhausts of vehicles. These can couple into a building via
windows and doors and cause elemental vibrations and rattlings which disturb and
annoy people, even though they may cause no structural damage.

Pedestrian, cyclist, equestrian, and community effects

This evaluation is very often concerned with the severance impacts of a proposed
scheme upon the local scene. A major aspect of severance is the dividing effect that it
has upon people, through the breaking of established connections with friends and the
services which they normally use, e.g. schools, shops, recreation facilities and work-
places. Severance may also be caused by the demolition of a community facility or the
loss of land used by the public. Community severance effects are not evenly spread
amongst people in the area about a proposed road: elderly people, children, and the
disabled are particularly affected. In rural areas, farms that are of small size and/or
existing close to the economic margin, and/or operate an intensive crop/livestock sys-
tem can be very detrimentally affected by the severance effects of a new road.

Vehicle travellers

The two main impacts upon vehicle travellers that are considered as part of an environ-
mental assessment are view from the road and driver stress. View from the road is the



Some transport planning considerations 39

extent to which vehicle travellers can see and enjoy the different types of scenery
through which a route passes; the quality of the landscape is obviously also important
in this respect. Driver stress is defined'® as the adverse mental and physiological effects
experienced by a driver traversing a road network. Factors which influence a driver’s
stress level include road layout and geometry, carriageway characteristics, intersection
frequency, and traffic speed and flow per lare. Research indicates that as frustration,
annoyance and discomfort increase drivers become more aggressive and inclined to take
risks, and that commuters and professional drivers are less stressed than other drivers for
a given combination of road and traffic conditions.

Water quality and drainage

Water is essential for the sustenance of life by humans, animals and plants, as well as
being critically important in relation to agriculture and industry, waste disposal, trans-
port, recreation and some organised sports. In practice, design standards for run-off
drainage and treatment (e.g. grit/silt traps, oil interceptors, French drains, sedimentation
tanks/lagoons, grass swales, aquatic/vegetative systems, pollution traps), and flood
relief measures in flood plains, normally ensure that pollution associated with run-offs
from carriageways or with spillages of hazardous materials have relatively insignificant
impacts on water quality. However, particular attention may need to be paid to proposed
schemes that are close to ecologically valuable watercourses and/or where the antici-
pated traffic composition contains a high proportion of road tanker vehicles (e.g. on
routes from chemical plants or ports).

Geology and soil considerations

Major road schemes can also have impacts on geology and soils. For example, geolog-
ical or geomorphologic sites of scientific interest and importance may be exposed, and
these will need to be protected from natural or artificial degradation. Surcharging result-
ing from the imposition of a road embankment may accelerate the collapse of
underground mine workings or natural caverns. Important mineral deposits can be
buried by a new road. Valuable agricultural soils and rare natural seedbanks can be lost
by covering; if the topsoil is to be removed for reuse elsewhere, care has to be taken with
its handling and storage.

Development policies and plans

Structure/local/unitary development plans are now in place for all areas in Great Britain.
The extent to which a particular proposal is compatible with these plans, and is in accord
with national and regional policies, is an important consideration in the component of
the environmental assessment which deals with policies and plans.

2.4.4 Public participation in road planning

Prior to the late 1960s transport planners could generally assume that their professional
expertise and ‘unbiased’ presentation of the facts would find reasonable acceptance at
the decision-making stage in the development of a road proposal. The 1970s saw this
comfortable feeling challenged by the public, often in very vociferous and determined
ways. This desire by people to have more direct influence on road decisions that affected
their lives resulted in the development of processes whereby the public could become
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involved in the plan development prior to its presentation for final decision-making.
These processes came to be known as public participation.

Although the participation process can be time-consuming, it has the following
advantages.

1. It provides a mechanism whereby planners can get a direct and timely understanding
of community concerns and values, and perceptions of acceptable alternative align-
ment options.

2. Potential opponents of a proposal are involved in the decision-making process, thereby
strengthening the planner’s ability to implement the decision when it is eventually taken.

3. The participation process is educational for the public and the transport planner.

4. It reassures the final decision-maker, i.e. the political process, that the democratic
ideal of involving people affected by a proposal in its development has been pursued.

In concept, there are three essential components of any successful public participation
programme: first, the members of the public to be involved in the planning exercise must
be identified; second, timely two-way communication flows must be established where-
by the planner provides information on the planning process, requirements to be met,
public participation events, the public’s role in the decision-making, and alternative pro-
posals and their impacts, while the public participants give information on community
conditions and concerns, contribute ideas and opinions on transport problems and poten-
tial solutions, and express their values pertinent to the planning issue; and third, positive
interaction must be encouraged, using techniques which get people to work together in
a positive way on a shared concern.

In practice, most successful public participation programmes result from careful
planning, a supportive governmental climate, simple techniques, and the basic skills and
common sense of practitioners who are sensitive to people. There are no formulae guar-
anteed to work in every instance; however, openness and honesty, flexibility, and a
willingness to deal with people in a constructive non-defensive way are key attributes.

Techniques used in the participation process!! may include: group discussions, e.g.
with small groups, public meetings, search conferences, or workshops; contributions
from individuals, e.g. via individual discussions, oral or written submissions, question-
naire surveys, or participant observation through a planner residing in the area; and
publicity designed to provide feedback, e.g. public displays, providing a staff source of
information/counselling in the area, or media releases.

British practice'? in respect of involving the public in the selection of the most appro-
priate route alignment from the alternatives being considered is called public
consultation. It involves: (a) a comprehensive professionally-mounted exhibition of the
alternative schemes that is displayed locally and staffed by representatives of the road-
sponsoring agency, e.g. the Depariment of Transport in the case of a trunk road; (b) a
widely-distributed consultative document in the form of an attractive brochure contain-
ing a statement of the purposes that the scheme is intended to satisfy, maps showing the
alternative alignments, a description of each alignment and an assessment of its relative
economic costs, efficiencies, and environmental impacts; and (c) a prepaid question-
naire included with the consultative document, for feedback regarding the alternative
routes. The absolute need for the scheme or other ways of meeting the need without road
construction are not considered in this exercise; this is taken to be a matter for govern-
mental decision.
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The advice received from the Department of Transport’s public consultation process
is provided to the transport planners who combine this with all the other planning infor-
mation available, and arrive at a choice of a preferred alignment for the proposed
scheme. If there are objections to the preferred line that are not subsequently withdrawn,
a Public Inquiry®® is usually held.

Although not normally considered as part of the consultative process, the public
inquiry is in one sense the ultimate stage of the public’s involvement in the preparation
of a road proposal. The inquiry is carried out by an independent Inspector whose brief
is to conduct the hearings in an open, fair and impartial way, record the relevant facts,
present his or her views regarding the arguments mounted, and make recommendations
to the Secretary of State as to whether or not the proposal(s) should be approved, with
or without modification.
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CHAPTER 3

Transport policy

A.D. May

3.1 Introduction

Transport problems, such as congestion, pollution and accidents, are a cause of wide-
spread public concern. Recent surveys have indicated that 70 per cent of UK residents
rate peak traffic conditions as bad, and 60 per cent of EU residents consider the conse-
quences of car traffic in urban areas unsatisfactory.'? Delays in transport are also a
serious problem for industry. A study by the Confederation of British Industry suggested
that congestion on the roads costs the UK some £15 billion each year.?

Not surprisingly, there are a wide range of suggested solutions to these problems:
from building new roads to banning cars, and from improving bus services to the use of
telecommunications as an alternative to travel. Many of these ‘solutions’ are expensive,
and may not be very effective; moreover they may introduce new problems. New roads,
for example, consume precious land; bans on cars may result in a loss of trade.

It is the task of politicians, and of the skilled professionals who advise them, to iden-
tify the most appropriate solutions to today’s, and tomorrow’s, transport problems.
These solutions form the basis of a transport policy, which can be designed for a nation,*
an individual city or town or a rural area.’ This chapter describes the approach to the for-
mulation of a transport policy. It starts by outlining a logical approach to transport
policy formulation. It then discusses the objectives of transport policy, and the ways in
which problems can be identified and assessed. Finally it describes briefly the range of
solutions which are available (many of which are considered more fully later in this
book) and outlines the case for an integrated approach to transport policy formulation.
Some of the material in this chapter was originally prepared for guidelines published by
the Institution of Highways and Transportation.®

3.2 A logical approach to transport policy formulation

There is a danger in the formulation of transport policy that politicians and, in some
cases, professionals immediately assume that a particular solution is needed. New roads
have often been promoted on this basis without considering their wider implications; so
have measures such as traffic restraint and bus priorities. It is essential that profession-
als are clear on the reasons for such solutions: that is, that the objectives which are to be
achieved can be specified.

If it is known that the aim is to reduce the costs of congestion, improve accessibil-
ity, and enhance conditions for those dependent on public transport, there is a case for
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considering, for example, bus priorities. Even if a further aim is to avoid the environ-
mental impact of longer queues, one might still be prepared to accept bus priorities
because the benefits against one set of objectives outweigh the losses against another.
But if one simply pursues bus priorities because of a belief that they are a good thing,
then it is all too easy for a subsequent group of policy-makers to take the counter view
and remove them.

Figure 3.1 presents a structure for strategy formulation in which objectives are the
starting point. They are used initially to identify problems, both now and in the future,
as indications that the objectives are not being met. Possible solutions are then identi-
fied, not as desirable measures in their own right, but as ways of overcoming the
problems which have been identified. The potential solutions are then compared, often
by means of a predictive model of the transport system (see Chapter 5), by appraising
them against the objectives which they are designed to meet. As measures are imple-
mented, their impact is assessed, through before and after studies, again in terms of
achievement against objectives. On a regular basis, too, conditions are monitored and
the current conditions and problems reassessed, in terms of the overall objectives. This
process may seem somewhat idealised and remote from standard practice, but it has sev-
eral virtues. First, it offers a logical basis for proposing solutions, and also for assessing
any proposals offered by others. If the answer to the question ‘what problems would this
solution solve?’ is unconvincing, the solution is probably not worth considering.
Second, it ensures that the appraisal of alternatives is conducted in a logical, consistent
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Fig. 3.1 An objectives-led structure for strategy formulation
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and comprehensive way against the full set of objectives. This has been the basis for the
development of the Common Appraisal Framework, now recommended by the UK
Department of Transport.” Third, assessing the performance of the implemented mea-
sures improves the ability to judge the potential of similar measures elsewhere, and to
predict their impact. Fourth, regular monitoring provides a means of checking not just
on the scale of current problems, but also, through attitude surveys, on the perception of
those problems. In this way the specification of objectives, and of their relative impor-
tance, can be modified to reflect changing attitudes and concerns. The last two of these
are represented by the feedback loops in Fig. 3.1.

A clear statement of objectives, and of the related problems, thus provides a logical
structure for identifying possible solutions, appraising their potential contribution,
assessing measures which are implemented and hence learning by experience, and reg-
ularly monitoring the state of the transport system.

3.3 Problem-oriented planning and the objectives-led
approach

There are in practice two different types of approach which can be adopted to identify-
ing objectives and related problems.

The first is the true objectives-led approach, as described in Fig. 3.1, in which broad
(or more detailed) objectives of the kind described in Section 3.5 are first specified, typ-
ically by the local authority or its elected members. These are then used to identify
problems by assessing the extent to which current, or predicted future conditions, in the
absence of new policy measures, fail to meet the objectives.

This approach has been adopted in many of the so-called integrated transport studies.?®
Having specified a set of objectives, these studies have then predicted future conditions if
nothing new were done, and have compared these conditions with the objectives to iden-
tify future problems. In some cases this list of problems has then formed the basis for
discussions with elected members or the public to see whether they have different percep-
tions of the problems. If they do, these are then used to re-define the objectives to match
their concerns. The main drawback with this approach is that many elected members and
members of the public are less familiar with the abstract concept of objectives (such as
improving accessibility) than they are with concrete problems (such as the nearest job cen-
tre being 50 minutes away). It is to bridge this gulf that some integrated transport studies
have checked the predicted problems with politicians and the public.

The alternative problem-oriented approach is to start by defining types of problem,
and to use data on current (or predicted future) conditions to identify when and where
these problems occur. This approach starts at the second box in the flow chart in Fig. 3.1.
The objectives are implicit in the specified problems, and may never actually be stated.

This approach has been used in a number of recent studies of smaller conurba-
tions.'®!! It is the approach advocated by the UK Department of Transport in its package
approach guidance.'? It has the merit of being easily understood. However, it is critical-
ly dependent on developing a full list of potential problems at the outset. If particular
types of problem (like access to job centres) are not identified because the underlying
objective (accessibility) has not been considered, the resulting strategy will be partial in
its impact. It is thus probably still wise to check with elected members and the public
that the full set of problems has been identified.
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3.4 Types of objective

An objective is a statement of a desired end-state. However, that statement can range
from the very general, such as a successful urban economy or a high standard of quality
of life, to the very specific, such as avoiding pollution levels above a specified thresh-
old. Both are helpful, the first in providing the context for the strategy, and a direction
to it; the second in providing a basis for assessing whether the objective is being met.

3.4.1 Statements of vision

The most general specifications often appear in Statements of Vision: broad indications
of the type of area which politicians or the public wish to see. These serve to identify
long-term goals to which more detailed transport policy objectives can contribute.

The London Planning Advisory Committee, for example, has specified a ‘Fourfold
Vision for London’ in which the capital would provide a strong economy; a good qual-
ity of life; a sustainable future; and opportunities for all.'!* Similarly, the Birmingham
Integrated Transport Study started with a vision of Birmingham as:

e having a national and international standing equivalent to that of other European
provincial capitals

e maintaining its special and high level role as a regional centre

e providing a social and cultural environment in which its diverse groups of residents
could each play a satisfying and distinctive part.’

These broad statements often say nothing about transport itself; instead they raise the
question: ‘how best can transport help to realise this vision?’. The answers to this ques-
tion help to specify the higher level transport policy objectives.

3.4.2 Higher level objectives

These higher level objectives, sometimes referred to as aims or goals, identify attributes
of the transport system, or its side effects, which can be improved as a means of realis-
ing the vision. Typical among them are the desire to reduce congestion, protect the
environment, avoid accidents and improve accessibility.

Birmingham’s five transport objectives within its overall vision were:

efficiency in the use of resources

accessibility within and outside the city

an enhanced environment, including townscape and safety
economic regeneration

practicability, including financial feasibility.’

These broad objectives indicate the directions in which strategies should be developed.
They are sufficient to indicate that the appraisal procedures should predict and assess the
level of congestion, noise, pollution, accidents and access. They also provide a means
of assessing the relative performance of different strategies in reducing pollution or
accidents. They do not, however, indicate whether a particular solution is adequate in its
impact. To do this more specific, quantified objectives are needed.
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3.4.3 Quantified objectives

Quantified objectives may indicate a requirement, for example, to avoid frontage noise
levels in excess of 68 dBA, or residents without cars being more than 30 minutes from
the nearest superstore. They provide a clearer basis for assessing performance of the
strategy, but they do require careful definition if the specified thresholds are to be real-
istic. The study of Bury St Edmunds, for example, specified upper thresholds for delay
of 60 seconds at signalised junctions and roundabouts, and 25 seconds at other junc-
tions, and developed a series of quantifiable indicators for other types of objective.'
Once this is done, quantified objectives provide a direct basis for identifying problems,
for current or future conditions, on the basis that a problem occurs wherever the quantified
objective is not met.

3.4.4 Solution-specific ‘objectives’

It is important to avoid specifying solutions within the objectives, since this constrains
the search for solutions, and may well lead to an overall strategy which is less appro-
priate to the area’s needs. Where politicians, or interest groups, wish to introduce
general objectives such as to impose physical restrictions on car use, it is preferable to
ask why this solution is being proposed and what it is designed to achieve. Answers to
such questions should lead to a clearer specification of the true underlying objectives.
The solution-specific ‘objective’ can then be replaced by the set of underlying objec-
tives, and the proposed solution can be tested alongside others in the strategy
formulation process.

3.5 A possible set of objectives

While the specification of objectives, and of priorities among them, is the responsibility
of the politicians concemned, a number of objectives regularly appear in such statements.
This chapter lists and defines a number of possible objectives. They are expressed as
higher level objectives rather than as detailed quantified objectives, since the thresholds
required for the latter will to a large extent be location-specific. They are not necessarily
listed in priority order.

3.5.1 Economic efficiency

Much economic analysis is concerned with defining ‘efficient’ allocations of scarce
resources. Economic efficiency is achieved when it is impossible to make one person or
group in society better off without making another group worse off. In such a situation,
it is impossible to find any measures for which — if they were undertaken — the gainers
would be able to compensate the losers and still be better off themselves. In other words,
seeking economic efficiency means taking all measures for which the ‘willingness to
pay’ of the beneficiaries exceeds the ‘required compensation’ of the losers.

Such a definition, applied to transport, would involve comparing benefits to travellers
such as faster travel time with disbenefits such as increased noise and pollution. This
would subsume virtually all of the objectives listed below.

In practice, in transport, the efficiency objective is defined more narrowly. It is con-
cerned primarily with maximising the net benefits, in resource terms, of the provision of
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transport. Efficiency defined in this way is central to the principles of social cost-benefit
analysis, and a higher net present value from a cost-benefit assessment represents a
more efficient outcome. However, it is based directly on the values which individuals
assign to their journeys, and there has been some concern recently that the resulting
emphasis on increases in the amount of travel, and in speed of travel, may not be wholly
consistent with the needs of society. These concerns are probably better treated under
other objectives such as that of sustainability.

While some cost-benefit analyses focus solely on the costs and benefits for motorised
travel, and treat the impacts on pedestrians and cyclists, such as pedestrian delay, as an
environmental impact, it is more logical to consider economic efficiency for all trav-
ellers together, whatever their mode of travel.

3.5.2 Environmental protection

The environmental protection objective involves reducing the impact of transport facil-
ities, and their use, on the environment of both users and non-users. Traditionally, the
environmental impacts of concern are those listed in the UK Design Manual for Roads
and Bridges.!* They include noise, atmospheric pollution of differing kinds, vibration,
visual intrusion, severance, fear and intimidation, and the loss of intrinsically valuable
objects, such as flora and fauna, ancient monuments and historic buildings through the
consumption of land.

While some of these can be readily quantified, others such as danger and severance
are much more difficult to define and analyse. Attempts have been made, with impacts
such as noise and pollution, to place money values on them, and hence to include them
in a wider cost-benefit analysis, but it is generally accepted that it will be some time
before this can be done reliably even for those impacts which can be readily quantified.

More recently, particularly following the Rio Summit, the environmental protection
objective has been defined more widely to include reduction of the impact of transport
on the global environment, particularly through emission of carbon dioxide, but also by
consumption of scarce and unrenewable resources.'* These issues may be better covered
under a broader sustainability objective, as discussed below.

3.5.3 Safety

The safety objective is concemned straightforwardly with reducing the loss of life, injuries
and damage to property resulting from transport accidents. The objective is thus closely
associated with the concerns over fear and intimidation listed under environmental pro-
tection above, and these concerns could as readily be covered under either heading.

It has been common practice for some time in the UK to place money values on casu-
alties and accidents of differing severity, and to include these within a social cost-benefit
analysis. These values include the direct costs of accidents, such as loss of output, hos-
pital, police and insurance costs, and replacement of property and, more controversially,
an allowance for the pain, grief and suffering incurred. The latter are valued using ‘will-
ingness-to-pay”’ techniques.'® To this extent, the safety objective has been subsumed
within the efficiency objective. However, there are some misgivings about some ele-
ments of the valuation of accidents, and it is probably therefore helpful to estimate
accident numbers directly as well.
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3.5.4 Accessibility

Accessibility can be defined as ease of reaching, and the accessibility objective is con-
cerned with increasing the ability with which people in different locations, and with
differing availability of transport, can reach different types of facility.'” In most cases
accessibility is considered from the point of view of the resident, and assessed for access
to activities such as employment, shopping and leisure. By considering accessibility
separately for those with and without cars available, or for journeys by car and by pub-
lic transport, the shortcomings of the existing transport system can be readily identified.
It is possible also to consider accessibility from the standpoint of the employer or retail
outlet, wanting to obtain as large a catchment as possible in terms of potential employ-
ees or customers. In either case, access can be measured simply in terms of the time
spent travelling or, using the concept of generalised cost, in terms of a combination of
time and money costs.

A reduction in the generalised cost of a journey will contribute to both the accessibil-
ity and efficiency objectives, and consideration of accessibility separately may appear to
involve double counting. However, it is in practice a useful concept in its own right, since
it helps to identify opportunities to travel, whether the journeys are made or not.

3.5.5 Sustainability

The sustainability objective has been defined as being the pursuit of development that
meets the needs of the present without compromising the ability of future generations to
meet their own needs.'® It can therefore be thought of in transport terms as a higher level
objective which considers the trade-off between efficiency and accessibility on the one
hand and environment and safety on the other. A strategy which achieves improvements
in efficiency and accessibility without degrading the environment or increasing the acci-
dent toll is clearly more sustainable.

However, the definition of sustainability also includes considerations of the impact on
the wider global environment and on the environment of future generations. Issues to be
considered under this heading include the reduction of carbon dioxide emissions, which
are a major contributor to the process of global warming,'* controlling the rate of con-
sumption of fossil fuels, which are non-renewable, and limiting also the use of other
non-renewable resources used in the construction of transport infrastructure and vehicles.

It is easy to argue, at the level of the strategy for an individual urban area, that there
would be no significant impact on the global environment, and hence that this wider
objective can be discounted. The flaw in this argument is that global consumption of
fuel and emission of carbon dioxide are the result of a myriad of such local decisions,
and need to be treated at this level. It was for this reason that the Rio Summit agreed to
impose targets on all industrialised nations; the UK government has since reflected this
in its own policy documents.'>!

3.5.6 Economic regeneration

The economic regeneration objective can be defined in a number of ways, depending on
the needs of the local area. At its most general it involves reinforcing the land use plans
of the area. If these foresee a growth in industry in the inner city, new residential areas
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or a revitalised shopping centre, then these are the developments which the transport
strategy should be supporting. At its simplest it can do so by providing the new infra-
structure and services required for areas of new development. But transport can also
contribute to the encouragement of new activity by improving accessibility to an area,
by enhancing its environment and, potentially, by improving the image of the area. The
economic regeneration objective therefore relates directly to those of accessibility and
environmental protection.

3.5.7 Equity

While all of the above objectives can be considered for an urban area as a whole, they
also affect different groups of people in society in differing ways. The equity objective is
concerned with ensuring that the benefits of transport strategies are reasonably equally
distributed, or are focused particularly on those with special needs. Among the latter may
be included lower income residents, those without cars available, elderly and disabled
people, and those living in deprived areas. The equity objective will also be concerned
with avoiding worsening accessibility, the environment or safety for any of these groups.
One way of considering these equity, or distributional, issues is by reference to an impact
matrix, which identifies the impact groups of concern to decision-makers (among both
residents and businesses) and the objectives and indicators which are of particular con-
cemn to them. Fig. 3.2 is an impact matrix taken from the Edinburgh study.?

3.5.8 Finance

Financial considerations act primarily as constraints on the design of a strategy. In par-
ticular, they are a major barrier to investment in new infrastructure, or to measures
which impose a continuing demand on the revenue account, such as low fares. In a few
cases, the ability to raise revenue may be seen as an objective in its own right, and it is
clearly the dominant objective for private sector participants in a transport strategy. The
finance objective can therefore be variously defined as minimising the financial outlay
(both capital and revenue) for a strategy or as maximising revenue.

Some elements considered under the financial objective will also be included under
efficiency. In particular, the capital costs of new infrastructure and the resource costs of
operating vehicles will appear in both. However, the resource value of time will not
appear as a financial consideration, since no money is involved. Conversely, the pay-
ment of fares by passengers will not appear in a full social cost-benefit analysis, since
the fares are simply a transfer payment from passenger to operator, but they will appear
in the financial assessment of the operation of the strategy.

3.5.9 Practicability

The other major constraints on strategy design and implementation are practical ones.
Issues under this heading include the availability of legislation; the feasibility of new
technology; the ability to acquire land; and the simplicity of administration and enforce-
ment of regulatory and fiscal measures. Public acceptability can also be considered
under this heading. Flexibility of design and operation, to deal with uncertainties in
future demands or operating circumstances, may also be important. The practicability
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Fig. 3.2 A possible impact matrix®

objective can therefore be defined as ensuring that policies are technically, legally and
politically feasible, and adaptable to changing circumstances. Table 3.1 provides a use-
ful checklist.®

3.5.10 Conflicts, constraints and double counting

While the objectives listed in this Section may all be aspirations of a particular urban area,
they will almost certainly not all be able to be achieved. Some will be in conflict with oth-
ers. For example, the requirements of the efficiency objective may well, by encouraging
faster or more frequent travel, run counter to those of sustainability. Equally, means of
improving accessibility, by car or by bus, may contribute to increased intrusion into the
local environment. The equity objective represents an area in which many of these con-
flicts are focused. It will almost certainly not be possible to achieve similar improvements
in the environment in all areas of a city, or similar increases in safety or accessibility for
all modes of travel. For these reasons it is particularly important to be able to specify pni-
orities among objectives (for example that protection of the environment is more (or less)
important than economic development) as well as among impact groups.
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Table 3.1 Checklist of practicability issues®

® Degree of control - is the policy or proposal directly under the control of the local authority, or
do other decision-makers have to be influenced?

® Feasibility - what is the likelihood of the decision being implemented?
@ Scale of resources — what is the scale of resources, such as land or finance required?

® Enforcement - does the proposal require other, supporting enforcement measures to ensure
that it is effective?

® Complexity — does the policy or proposal involve numerous factors? Most transport policy
decisions are, of course, complex but the extent varies.

® Time-scale — what is the time-scale for the implementation and the effects of that policy or pro-
posal?

@ Flexibility — is the decision final or merely a preliminary one that can be revised later?

® Dependence - how many and what types of other decisions will be affected, and is the policy
or proposal dependent on or supportive of others?

® Complementarity - are the proposals complementary, such as light rail and park and ride facil-
ities, or are they independent?

® Conflicts - does the policy or proposal conflict with others that have been or are likely to be
made?

® Partitioning — can the policy or proposal be braken down into a series of simpler, discrete com-
ponents?

® Political nature of policies and proposals - how should the policy or proposal relate to the way

that political choices are made, and in what form should information about it be communi-
cated to decision-makers?

Once this is done, the other objectives serve as constraints. The environment can be
enhanced subject to there not being too great an adverse impact on economic activity. The
safety of cyclists can be improved subject to there not being too great a restriction on bus
users. In this way all the objectives, and not just those concerning finance and practicabil-
ity, can be specified also as constraints: as outcomes which the strategy should avoid.

A final consideration under this heading is that of double counting. If all the objec-
tives are to be considered together in one aggregated assessment, as might occur in a full
cost-benefit analysis, it is obviously important to avoid letting any one element count
twice. For example, impacts on fear and intimidation, if they could be costed, might be
included under environmental or safety issues, but not both. However, for the purposes
of strategy development, the objectives and impacts on them are best considered sepa-
rately as illustrations of the impact of a strategy, and to inform decision-makers. If this
is done, then double-counting may well help in assimilation of the strategy. It is thus
unnecessary to take steps to avoid it.

3.6 Quantified objectives and targets

While the higher level objectives defined above indicate the directions in which a strategy
should aim, they say nothing about the amount which it would be appropriate to achieve.
As a result, it may be difficult to judge whether a proposed strategy is successful, or
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whether more could be achieved. More quantified objectives can be specified in terms of
a series of targets, which can be either general or specific.

For some objectives general targets can be readily defined. The two best examples in
the UK at present are the government’s target of a one third reduction in casualties
between 1985 and 2000?° and the Rio target of carbon dioxide emissions in 2000 of no
greater than those in 1990."° It would be perfectly feasible to extend these to other attrib-
utes of the environmental protection and sustainability objectives, but it is much harder
conceptually to suggest overall targets for objectives such as efficiency, accessibility or
finance.

The UK Royal Commission on Environmental Pollution?! suggested in addition tar-
gets for noise, local pollutants and carbon dioxide involving:

e reducing day- and night-time exposure to road and rail noise to not more than 65dBA
and 59 dBA respectively at external facades

o achieving 1" compliance with WHO health-based air quality guidelines for trans-
port-related pollutants by 2005

o reducing the emissions of carbon dioxide from surface transport in 2020 to no more
than 80 per cent of the 1990 level.

It also proposed targets for reductions in car use and increases in public transport use
and cycling, including:

e reducing the proportion of urban journeys undertaken by car in London from 50 per
cent to 45 per cent by 2000 and 35 per cent by 2020, and outside London from 65 per
cent in 1990 to 60 per cent by 2000 and 50 per cent by 2020

e increasing the proportion of passenger-kilometres by public transport from 12 per
cent in 1993 to 20 per cent by 2005 and 30 per cent by 2020

@ increasing cycle use to 10 per cent of all urban jourmeys by 2005, compared to 2.5
per cent in 1993,

There are three problems with setting targets of these kinds. First, there is no guar-
antee that they are achievable. It may be in practice that performance against other
objectives, such as efficiency, finance or practicability, would be much worse if the tar-
get were met in full. Second, and conversely, they may be all too readily achieved; if
targets are set which are easy to meet they may result in under-achievement against the
underlying objective. Third, targets which have to do with the strategy rather than the
objectives, such as seeking a given increase in the level of cycling, beg the question as
to whether this is the most appropriate strategy for achieving the objectives.

It may well be preferable to develop an overall strategy which goes as far as possible
to achieving the priority objectives, without producing unacceptable disbenefits against
the lower priority objectives, and then to convert that strategy into a series of targets
which can be used to monitor performance and achievement. In other words, the strategy
ought to determine the targets, rather than the targets being allowed to define the strategy.

At a more detailed level, it may be appropriate to define specific targets for the
achievement of specified objectives in particular locations. These can be produced for
each of a series of indicators for each objective. These might include delay under the
efficiency objective; noise, pollution and severance under environment; accident rates
under safety; and access times under accessibility. Table 3.2 provides an example of this
style of treatment.'?



Table 3.2 Thresholds for problem identification

Issue

Threshold

Access for private vehicles,
commercial vehicles, buses, taxis,
emergency vehicles and cyclists

Delays to cars and goods vehicles

Delays to buses

Delays to pedestrians crossing
roads

Parking
Safety

Noise

Fear and intimidation

The excess of the actual distances over the

minimum distances were graded in bands of

0 to 10%, 11 to 25%, 26 to 50%, and more than 50%

Lower threshold: 25 s for signals and
roundabouts, and 10 s for other junctions
Upper threshold: 60 s for signals and
roundabouts, and 25 s for other junctions

As for cars and goods vehicles

Lower threshold: 10 s - minimum average
delay equivalent to that at a zebra crossing
assuming a safe stopping distance for

vehicles

Upper threshold: 40 s ~ maximum average
delay equivalent to that for pedestrians at a
signalised junction

Threshold taken as 85% of theoretical supply

Personal injury accidents per year at
junctions involving:

alt road users
pedestrians
cyclists
motorcyclists

- 0.93
- 0.16
- 0.14
- 0.33

Personal injury accidents per kilometre per
year on links involving:

all road users
pedestrians
cyclists
motorcyclists

- 1.12
- 0.19
- 0.17
- 0.40

Noise levels were graded as follows
- not a problem
- slight problem
- moderate problem

up to 65 dBA
66 to 70 dBA
71 to 75 dBA

more than 75 dBA - severe problem

Average Average

traffic 18-hour speed

flow over heavy over 18-
Degree of 18-hour vehicle hour day,
hazard day, veh/h flow mile/h
extreme 1800+ 3000+ 20+
great 1200 to 1800 2000 to 3000 15to 20
moderate 600 to 1200 1000 to 2000 10 to 15
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This level of treatment makes it easy to identify problems (as discussed in the next
section) and to demonstrate achievement either with a predicted strategy or with imple-
mentation. However, once again it is essential to avoid targets which are too demanding,
or insufficiently so. In some cases the targets can be derived from scientific studies
which demonstrate that an impact, such as carbon monoxide levels, causes a serious
problem above a given level. An alternative approach is to use attitude surveys, which
indicate that people are much more dissatisfied when problems such as delays or noise
exceed a given level. However, this presupposes that the target, or threshold, uniquely
defines the point at which problems occur. In practice, this will often not be the case, as
illustrated in Fig. 3.3, which shows the relationship between facade noise level and per-
centage of occupants likely to be annoyed. Superimposed on this is the standard 68 dB
threshold above which action is required in the case of road construction. It is clear that
failure to deal with noise levels below 68 dB will leave a large proportion annoyed.
Equally there will be benefits to be gained from a reduction from, say, 75 dBA to 70
dBA, which will not be identified by such a target. A more defensible approach is to
define a series of thresholds, including one which it is desirable to attain, and one above
which action is definitely necessary. An example of this, taken from Table 3.2 (which
adopts this approach) is also shown in Fig. 3.3.

There is no correct set of targets, or thresholds, which can be applied uniformly in all
areas. While it is therefore inappropriate to be prescriptive as to the thresholds, it is fea-
sible to provide guidance on the types of indicator which might be used. These will be
similar to those for problem identification and are considered in the following section.
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3.7 Problem identification

As noted in Section 3.3, the problem-oriented approach to transport planning starts by
identifying problems and developing solutions to them. The objective-led approach
defines problems in terms of specified objectives. Both methods converge at the stage
of problem identification and then use these as a basis for identifying solutions and
strategies (Fig. 3.1). In either case it is essential to be comprehensive in the list of types
of problem. This may be difficult to achieve with the problem-oriented planning
approach in which there is no pre-defined set of objectives to prompt the question ‘how
do we know that we have a problem?’

With the objective-led approach the situation is simpler. Once quantified objectives
have been defined and defensible targets and thresholds specified, it is a straightforward
process to use these for problem identification. This approach was advocated in a study
for the UK Department of Transport.? Table 3.3 is taken from that report. It lists the
objectives in the left-hand column, and uses them to define thresholds, beyond which
problems occur, in the right-hand column. Table 3.2 adopts a similar approach, but uses
multiple thresholds for some issues. Studies which have adopted this approach have
tended to focus on traffic-related issues and it is difficult to find an example of a study
which has addressed the full set of objectives listed in Section 3.5 in this way. Table 3.4
suggests a set of possible indicators which could be used for each of these objectives
with the exception of practicability, which is covered in the checklist in Table 3.1. As
noted earlier, specific thresholds have not been suggested since these will depend on the
conditions in a given location, and the expectations of its politicians and public.

When thresholds are defined, they can be used, with current data, to identify the loca-
tions, times of day, and groups of traveller or resident for which problems occur. Given
an appropriate predictive model, a similar exercise can be conducted for a future year.
The model can also be used to assess whether a strategy will overcome these current or
future problems, and whether it will induce new ones. As an extension of this approach,
it is also possible to compare the current or predicted conditions with the threshold, and
assess severity of the problem. A problem which exceeded the upper threshold would be
considered as more severe than one which only exceeded the lower one. Equally, a prob-
lem which exceeded the threshold by a greater margin could be identified as more
severe.

Table 3.3 Objectives and problem indicators for urban road appraisal®

Issue group Issue headings
Efficiency Delay
® private vehicles ® cyclists

® commercial vehicles ® pedestrians
@ public transport

Safety Road accidents

Human environment Occupiers/users of facilities
® noise ® visual impacts
® vibration
Pedestrians
@ noise ® visual impacts
® pedestrian delay ® severance
@ air pollution @ fear and intimidation




56 Transport policy

Table 3.4 Suggested indicators for different transport policy objectives

Objective Indicators

{See Section 3.5)

Economic Delays for vehicles (by type) at junctions
efficiency Delays for pedestrians at road crossings

Time and money costs of journeys actually undertaken
Variability in journey time (by type of journey)
Costs of operating different transport services

Environmental Noise levels
protection Vibration
Levels of different local pollutants (CO, HCs, NO,, particles)
Visual intrusion
Townscape quality (subjective)
Fear and intimidation (see Table 3.2)
Severance (subjective)

Safety Personal injury accidents by user type per unit exposure (for links,
junctions, networks)
Insecurity (subjective)

Accessibility Activities (by type) within a given time and money cost for a
specified origin and mode
Weighted average time and money cost to all activities of a given
type from a specified origin by a specified mode

Sustainability Environmental, safety and accessibility indicators as above
CO, emissions for the area as a whole
Fuel consumption for the area as a whole

Economic Environmental and accessibility indicators as above, by area and
regeneration economic sector
Finance Operating costs and revenues for different modes

Costs and revenues for parking and other facilities
Tax revenue from vehicle use

Equity Indicators as above, considered separately for different impact
groups (see Fig. 3.1)
Practicability See Table 3.1 for a useful checklist.

3.8 The instruments of transport policy

Transport planners have available to them, at least in principle, a wide range of instru-
ments of transport policy. These are the means by which the objectives described above
can be achieved, and problems overcome. These instruments can be categorised in sev-
eral ways. This chapter considers them under the headings of infrastructure provision;
management of the infrastructure; information provision; pricing; and land use mea-
sures. Where relevant it considers in order, under these headings, measures which
provide for the private car; public transport; cyclists and pedestrians; and freight.

The key question with each of the measures is its ability to achieve one or more of
the objectives. Unfortunately, this is an area of transport policy in which information is
often sparse. Experience with some measures, such as bus priorities and cycle lanes, has
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been well documented through a series of demonstration projects. In other cases, of
which road construction is the most glaring example, there have been very few before
and after studies to provide the evidence on the impact of the measure. Even where the
evidence exists, it may be difficult to generalise from it, since results in one urban con-
text are not necessarily transferable to another. In the absence of real life trials, the most
obvious source of evidence is desk studies, typically using computer models. This is, for
example, still the only source of guidance on the impact of road pricing in UK cities.
Such results are, of course, only as reliable as the models which generate them. Sections
3.9 to 3.13 provide a brief summary of the evidence on each of the main types of mea-
sure available, and provide references to particularly useful sources of such evidence.

3.9 Infrastructure measures

3.9.1 Provision for the car
New road construction

This has traditionally been justified in terms of the savings which it generates in travel
time, primarily for cars and commercial vehicles, and which typically account for
around 80 per cent of the predicted economic benefits. However, these economic ben-
efits have been called into question by the 1994 SACTRA Report? which indicates the
extent to which they can be eroded by the generation of additional traffic. New roads
can, by bypassing particularly sensitive areas, achieve substantial environmental
improvements there, as evidenced by a series of studies.? In this way, orbital roads may
have a different impact from radial ones. However, these are only likely to be sustained
if steps are taken to avoid traffic growth on the roads which are relieved of traffic. The
key environmental issue, however, is the impact of the new road on the urban fabric and
adjacent communities. New roads should almost certainly contribute to a reduction in
accidents, by transferring traffic to purpose-built roads whose accident rates should be
much lower than those of typical urban streets. To some extent this effect, too, will be
eroded by the generation of new traffic. New roads are likely to have an adverse impact
on sustainability. They focus particularly on the car, and are likely to encourage its use
for faster and longer journeys. This in turn will make public transport, cycling and
walking relatively less attractive, and increase fuel consumption and carbon dioxide
emissions.

New roads will contribute positively to accessibility for their users: that is for cars
and commercial vehicles travelling in that corridor. Relief of other roads may also help
local accessibility. However, these benefits disappear rapidly if the new road, and its
enhancement of accessibility, attract new traffic. Moreover, new roads may well, if not
carefully designed, worsen accessibility across the alignment, particularly for pedestri-
ans and cyclists. The impact of new roads on economic regeneration is far from clear, If
they improve accessibility to an area, they may well encourage new development there
but, as noted above, the impact on accessibility may well be short-lived. Moreover,
accessibility is a two-way process, and a new road to an inner urban area may well
encourage development on the periphery of the urban area, from which the inner areas
can now be served more readily. An early report concluded that it was only where roads
crossed major barriers to movement that the economic regeneration benefits would be
significantly greater than those measured through time savings alone.® New roads
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clearly fail to contribute to an equity objective, since they provide in the main for those
who already have the greatest advantages in terms of transport.

New roads in urban areas are extremely expensive; costs of £20 million per kilometre
are not uncommon and provision for environmental protection may result in figures sub-
stantially above this. Even significant time and accident savings may be difficult to
Justify when set against such costs. The main practical constraints on road building are
the time taken between design and implementation, which is often made more pro-
tracted by the strength of public opposition; and the restrictions imposed by existing
built form and services.

New car parks

These are the other main way in which infrastructure is provided for cars. There is even
less evidence of their impact, but much will depend on the measures which complement
such provision. Additional parking provision can contribute to economic efficiency by
reducing the need to search for parking space. Although there is little hard evidence, it
does appear that a significant part of town centre traffic is made up of cars searching for
available parking space. However, lack of parking also acts as a control on car use, and
expansion may simply encourage additional car use. New off-street parking is probably
therefore best combined with a reduction in on-street parking. This should reduce
searching traffic (since parking locations are clearer), improve the environment and
increase safety. It may, however, aggravate accessibility problems, particularly for those
who need to park close to their destination. As with new roads, the cost of parking pro-
vision, time-scale and land availability are likely to be significant constraints.

3.9.2 Provision for public transport
Conventional rail provision

This involves both the opening of new rail lines and provision of new stations. There
are several well documented studies of the impact of such measures, and procedures
for predicting their effects. Such schemes contribute to efficiency both by reducing
travel time for existing users and by attracting users from other modes. Several studies
have shown that, while around 60 per cent of new usage comes from bus, around 20
per cent is transferred from car use, and 20 per cent newly generated.?® Transfer from
bus may contribute positively if bus mileage, and its contribution to congestion, can be
reduced. The transfer from car will also contribute positively to the environment, while
the reopening of closed lines and stations, if carefully designed, should have little neg-
ative environmental impact. It will also contribute positively to safety. So, potentially,
can the reduction in bus use. The Tyne and Wear Metro generated a 17 per cent reduc-
tion in accidents in the city centre, largely through reductions in bus movements,?” but
unfortunately this was lost once deregulated buses were able to compete with the
Metro. The impact of rail infrastructure projects on sustainability is uncertain. By
reducing levels of car use they reduce energy consumption and hence CO, emissions;
however, they may encourage longer distance travel and more decentralised patterns of
land use.

Rail infrastructure measures contribute positively to accessibility, by reducing
access distances to public transport, by reducing waiting times and, particularly, by
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increasing in-vehicle speeds, since the trains are protected from road congestion.
Those schemes which increase penetration of a city centre are particularly effective in
reducing walking distances. The impact can be substantial; for example the Tyne and
Wear Metro increased by 35 per cent the population within 30 minutes of the city cen-
tre. However, these benefits are specific to the areas immediately around the new
facilities. The effect on economic regeneration is disappointing.?” While accessibility
has been much improved, and rail infrastructure presents a positive image and
enhanced environment for an area, there is little evidence from detailed studies of
Glasgow and Newcastle that it has attracted significant investment by industry. The
one positive impact has been on maintaining the vitality of the city centre. Rail infra-
structure projects are likely to have positive equity implications, since they offer a
service which can be used by all. However, these benefits are limited to the corridors
directly served, and any resulting reduction in bus services may disadvantage certain
groups of travellers.

Rail infrastructure projects vary substantially in cost. A single new station may be
able to be constructed for under £0.2 million, and a line reopened for as little as £3 mil-
lion per kilometre (1995 prices). At the other end of the spectrum, the cost of the
proposed Crossrail in London is estimated at over £100 million per kilometre. Cost may
therefore be a substantial barrier to implementation. The main practical constraints, as
for other infrastructure projects, are time-scale for impicmentation and availability of
land. Schemes of this kind will only be of relevance where journeys in excess of 5 km
can be made by rail. Below this, bus services, with their more frequent stops and better
town centre penetration, will provide shorter access times. This in turn limits applica-
tion to urban areas with a population of over 250 000.

Light rail

Light rail has become a very popular alternative to conventional rail provision in recent
years. In many ways it can be expected to have a similar impact, although there is as yet
little documented evidence. Its main differences are that it can operate on street, have
more frequent stops, and achieve better penetration of town centres.?® Its impacts on effi-
ciency, the environment, safety, accessibility, sustainability, economic regeneration and
equity are thus likely to be similar to those of conventional rail, with a few exceptions.
While its efficiency impact will generally be positive, light rail may potentially have
adverse impacts on efficiency if capacity for other traffic has to be reduced. It can also
have an adverse impact on the environment, and this has been a significant barrier to
implementation in some cases. Conversely, it is likely to provide greater accessibility,
by having more frequent stops, and thus be appropriate in slightly smaller urban areas.
Even so, the minimum population to justify such provision will be in excess of 150 000.
Finance is again a major barrier. Light rail schemes are expensive, not least because of
the requirements of street running, and typically exceed £5 million per km.

Guided bus

This vehicle (see Chapter 9) provides a lower cost alternative to light rail. While totally
separate rights of way can be provided, as in Adelaide, most UK proposals envisage pro-
viding guideways solely where buses need to bypass congestion. This can be achieved
with minimal space requirements; the guideway need only be 3 m wide, and is only
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needed in the direction in which congestion is experienced. Specially equipped buses
can then operate normally on the rest of their routes, hence providing much more exten-
sive suburban coverage than light rail.?? The impact of guided bus is as yet uncertain. It
should have less adverse impact on efficiency than light rail, by requiring less space, but
its positive impacts depend critically on its ability to attract patronage. If it is perceived
by car users as a slightly improved bus it will be unlikely to contribute significantly to
the reduction of congestion, environmental impact and accidents, and will perform
much as bus priority measures do. If it is seen as a higher quality service approaching
that of rail, its impact will be much greater. While its impacts are uncertain, the costs of
provision are clearly much lower than those of light rail.

Park-and-ride

This extends the catchment of fixed track public transport into lower density areas, by
enabling car drivers to drive to stations on the main line. It has also been used success-
fully in smaller cities such as Oxford and York in conjunction with dedicated bus
services.*® The parking facility itself provides a low cost way of extending the benefits
of public transport, by increasing the numbers able to use public transport, and hence
reducing congestion, environmental intrusion and accidents in inner urban areas. It does
not, however, offer significant improvements in accessibility and equity since, by defi-
nition, only car users can use the facility. Some doubt has been cast on the true benefits
of park-and-ride; it has been suggested that it may in practice generate longer journeys
by rural residents, and hence increase car use. However, the beneficial impact on inner
urban areas is not in dispute. The net effect will depend on where the facility is located.
Land availability and cost are likely to be the main practical barriers although several
recent schemes have been financed as part of new retail developments.

3.9.3 Provision for cyclists and pedestrians
Cycle routes

These provide dedicated infrastructure for cyclists, and hence extend the range of cycie
priorities. As well as making cycling safer, they have been designed to attract more peo-
ple to cycle in preference to driving, hence achieving the benefits of reduced car use. In
this, in the UK at least, they have so far proved unsuccessful.’! It appears that cycle
routes can achieve travel time benefits for cyclists, but will not attract more people to
cycle in the absence of other ineasures. Moreover, any reduction in cyclist casualties on
main roads appears to have been balanced by an increase in casualties on minor roads.
This being the case, the costs of provision need to be offset solely against the travel time
benefits. The costs themselves will depend very much on the availability of suitable cor-
ridors and land availability.

Pedestrian areas

These provide a dramatic improvement in the environment for pedestrians, and have
proved very successful in enhancing trade in many town and city centres. There is little
evidence to support traders’ claims that pedestrian streets cause a loss in trade, provided
of course that they are well designed.>? As well as achieving environmental and safety
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benefits, they may well therefore have positive impacts on the urban economy and on
land use policy. However, they present some accessibility problems for car and bus users
and, particularly, for goods deliveries and for disabled people. Exemptions for some of
these, whether permanently or, as with deliveries, at certain times of day, inevitably
reduce the benefits somewhat. Pedestrian areas almost inevitably reduce efficiency, by
reducing road capacity. They also potentially cause disbenefits in the surrounding area,
both by diversion of traffic and by attracting trade to the protected area. These potential
adverse impacts can be reduced by careful design. Aesthetic design is of crucial impor-
tance in maintaining trade and will in turn inevitably add to the costs of the measure.

3.9.4 Provision for freight
Lorry parks

These facilities provide a means of reducing the environmental impact of on-street
overnight parking of lorries. Dedicated provision in a well designed and secure parking
area, together with on-street restrictions, may well be beneficial.

Transshipment facilities

These aim to provide a means of transferring goods from the larger vehicles needed for
efficient line haul to smaller, less environmentally intrusive vehicles for distribution in
town centres. Some proposals have also envisaged trolleying of goods over short dis-
tances and, at the other extreme, underground freight distribution. Experience to date in
the UK suggests that such facilities are unlikely to be attractive to freight operators, and
hence to be cost effective, at least until much greater restrictions on existing practices
can be justified.”

Encouragement of other modes

Attempts to encourage usage of other freight modes are likely to focus primarily on rail-
borne freight, but in appropriate cases could extend to water and pipeline. Such modes
are only competitive over longer distances and for bulk freight, given the additional
costs for handling and road-based distribution. Moreover, the road-based distribution is
likely still to take place in urban areas; the main beneficiaries are likely to be commu-
nities on inter-urban routes.

3.10 Management measures
3.10.1 Provision for the car
Conventional traffic management

Included under this heading are such a wide range of measures that it is impossible to
cover them all. In general, measures such as one-way streets, redesign of junctions,
banned turns and controls on on street parking have been shown to have beneficial
impacts on travel time and on accidents, and typically to repay the costs of implemen-
tation within a matter of months. It is, however, necessary to bear in mind their possible
adverse impacts. If such measures cause some traffic to reroute, journey lengths may
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increase and, in the extreme, this could more than offset the benefits of any increase in
speed. The efficiency benefits are particularly sensitive to this process. Such rerouting
may also introduce environmental intrusion into previously quiet streets. Accessibility
may be reduced for certain users: one-way streets pose problems for bus services and
deliveries; parking restrictions affect local frontages; and, in the extreme, a gyratory sys-
tem can make access to the ‘island’ very unattractive.’* Finally, any measure which
reduces the cost of car use may encourage it to increase. There is as yet little evidence
of this effect, which will be smaller in scale than that now attributed to new roads,? but
it could potentially offset many of the resulting benefits. A major practical consideration
with all traffic management is that of enforcement. Unless measures are self-enforcing,
the costs of enforcement action need to be included in any appraisal.

Urban traffic control (UTC)

These systems are a specialist form of traffic management (see Chapter 27) which
extends the principles of traffic signal control by integrating the control of all signals
over a wide area, using the control parameters of split (of green times in a cycle), cycle
time, and offset (of the start of green at a given junction) to optimise a given objective
function such as minimising travel time or stops. Widespread trials have demonstrated
the benefits of such systems. An up to date fixed time system can achieve savings in
travel time of up to 15 per cent, although this may be degraded by as much as 3 per cent
per annum as traffic patterns change. A vehicle-responsive system may achieve as much
as a 20 per cent saving, which should be able to be maintained.’ Such efficiency gains also
improve the environment (since there are fewer stops and queues) and safety (with typical
reductions in accidents of the order of 10 per cent). However, the potential for these ben-
efits to be eroded by generated traffic, as mentioned above, needs to be borne in mind.

Advanced transport telematics (ATT)

This is the current title for the range of applications of information technology to trans-
port which have been developed under the EU DRIVE programme.** This includes more
recent developments in UTC to encompass, for instance, motorway access control and
queue management techniques, for which results are beginning to be reported. It also
includes the extension of UTC to provide priorities for buses, and their integration with
information systems such as dynamic route guidance, which are covered in more detail
in Sections 3.10.2 and 3.11.1. While results are beginning to be made available, it is too
early to judge the effectiveness of these techniques in widespread application. Some
technologies are still at the prototype stage, and will require further development before
their practical limitations are clear.

Accident remedial measures

Accident reduction measures® cover a wide range of possibilities; for example, see
Chapters 15 and 18. Most blackspot treatment and mass action measures (such as skid-
resistant surfacing) will have few impacts other than a reduction in accidents; their
effects on other objectives can therefore be considered minimal. Area-wide measures are
likely to have other impacts, and are considered below under the general heading of
traffic calming.
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Traffic calming measures

These measures are designed to reduce the adverse environmental and safety impacts of
car and commercial vehicle use. They have traditionally focused on residential streets,
for which Buchanan, in Traffic in Towns, proposed an environmental capacity of 300
vehicles per hour,”” and have involved two types of approach: segregation, in which
extraneous traffic is removed; and integration, in which traffic is permitted, but encour-
aged to respect the environment. More recently they have also been extended to main
roads, where integration is the only possible solution.

Segregation can be achieved by the use of one-way streets, closures and banned turns,
which create a ‘maze’ or ‘labyrinth’, which makes through movement difficuit, and
hence diverts it to surrounding streets. The extra traffic on surrounding streets can add
to congestion and environmental intrusion there, and this trade-off needs to be carefully
considered at the design stage. However, the maze treatment also reduces accessibility
for those living in the area, and this loss of accessibility has often led to the rejection of
such measures by the residents whom they are designed to benefit.** An alternative
approach, more often used in city centres, is the traffic cell, in which an area is divided
into cells, between which traffic movement, except perhaps for buses and emergency
vehicles, is physically prohibited. This can also cause some access problems, particu-
larly where parking supply and demand in individual cells is not in balance, but
experience suggests that these are outweighed by the environmental benefits.*

Integration measures include low speed limits, speed humps, chicanes, pinch
points, resurfacing and planting, all designed to encourage the driver to drive more
slowly and cautiously. Experience in the UK with measures other than speed humps
is still limited, but it is clear that these can achieve significant reductions in speed and
accidents. Moreover, by making routes through residential areas slower, they can also
induce rerouting, and hence a reduction in environmental impact. Such benefits may,
of course, be offset by increases in congestion and environmental impact on the diver-
sion route. This apart, such measures are likely to generate significant environmental,
safety and equity benefits, without adversely affecting accessibility. The key issue
currently is that of balancing cost of provision with effectiveness and visual quality.*®

Physical restrictions on car use

These have been proposed as ways of reducing car use in urban areas. Possibilities
include extensive pedestrian areas and traffic calming, and also the use of bus lanes to
reduce capacity at junctions and give clear priority to buses. There has in practice been
little experience of such measures, with the one notable exception of the Nottingham
‘zones and collar’ experiment.*! Moreover, the reduction in road space is likely to
increase the total time spent travelling in the network, thus reducing efficiency, and to
increase queues, thus adding to the environmental impact. There was also some evi-
dence in Nottingham of the queues encouraging unsafe driving practices. A serious
practical problem is the need for road space in which to store the queues generated.

Regulatory restrictions on car use

These have been used as an alternative way of reducing car use. In several Italian
cities, permits are allocated to those who can justify needing their cars in the centre,
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and others are banned. In Athens and Lagos an ‘odds and evens’ system operates, in
which cars with odd number plates can enter on alternate days, and those with even
numbers on the other days. Jakarta has its own regulatory system (‘three in one’) in
which only cars with three or more occupants are permitted on certain roads. Permit
systems are likely to prove expensive in terms of the resources required to check the
validity of applications and to issue permits,*? and there will inevitably be an element
of rough justice in the way that they are allocated. Those without permits may in some
cases experience a serious reduction in accessibility. That apart, such a system should
in practice be able to achieve any required reduction in car use. Experience with the
Lagos system suggests that, while it is easier to operate, it is less effective, since dri-
vers can respond by owning two cars, and some who would not otherwise have chosen
to drive may elect to do s0.”

Parking controls

Parking controls potentially provide a more effective way of controlling car use.
Controls can be by reducing the supply of spaces, restricting duration or opening hours,
and regulating use through permits or charging. Local authorities are able to impose any
of these controls on on-