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THE HISTORY OF TRANSPORT SYSTEM IN THE UK

Abstract

The purpose of this article is to summarise the major changes affecting transport systems
in the UK over the last 100 years.

The first section identifies significant points of change in the main transport modes. The
second section addresses the principal factors accounting for these changes. The third section
examines the consequences for the economy, social inequality and the environment. The article
also refers to the overarching trends and issues for consideration. From the historical analysis
five issues were identified as relevant to the future of transport in the UK.

Interactivity: while transport analysis and policy is often directed towards single modes
(e.g. road, rail), it is clear that developments in some modes have been closely connected with
those in others. Most journeys in the past were multi-modal. Mobility revolution: evidence points
to a transformation in personal mobility in the later twentieth century, driven by consumer
demand. Transformation has occurred in scale and scope in automobility, air travel and, more
recently, rail travel.

Overload: one of the results of the surge in the circulation of people and goods has been
overloaded transport systems: congested roads, crowded trains and airports. Sustainability:
since the oil crisis of 1973 the sustainability of transport has been a major issue, encompassing
renewable resources, carbon emissions and pollution. Government has worked towards greater
sustainability but it remains a major challenge.

Alternatives: transport systems have been relatively stable over the last century, qualifying
the idea of an imminent breakthrough to a new phase of transport. History suggests that change
is as much a matter of recycling the old as introducing the new. The past thus remains an
important resource for transport alternatives in the future.
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Introduction.

The purpose of this article is to bring a historical perspective to the project on the future of
mobility in the UK. It aims to illuminate the project in a number of ways:

* Identifying long-term trends and patterns in UK transport;

* ‘Learning from the past’: understanding why developments succeeded or failed;

* Recognising path dependence and the limits to as well as the opportunities for change;

* The past as a repository: borrowing examples, which might have benefits in the future.

This review is not therefore a narrative history but an attempt to bring historical knowledge
to bear on future directions in UK transport policy. It is concerned with transport systems in the
conventional sense (railways, roads, air, etc.) but also with mobility, forms of movement such as
walking and cycling often omitted from transport history and policy.

The review concentrates on the century between the end of the First World War and the
present day as the period most relevant to understanding future challenges. It is divided into four
sections. The first section describes the most important points of change in the main modes of
transport over the last 100 years. The second and third sections examine the principal causes and
consequences of those changes. The concluding section identifies overarching trends and issues
arising from the history of transport and mobility.

What were the significant moments of change during the twentieth century?

There was no common pattern of historical experience among the various modes of
transport during the twentieth century. The winners were automobility and air travel, both of
which experienced growth rates that outstripped contemporary predictions. Almost all other
transport modes suffered from competition with them. These included walking, which underwent
continuous decline; passenger shipping, the main means of international transport before the
1950s; rail freight, under pressure from road haulage from the 1920s; and buses and trams which,
like other forms of public transport, lost out to the private car. Some declining modes saw
recovery in the late twentieth century, notably sea freight and passenger rail.

Significant periods of change include the years after the world wars, when much passenger
travel and freight transport was reorganised. The 1960s, years of experiment in transport as in
much else, saw containerisation and rapid expansion of air travel, car ownership and motorway
construction; with the last decades of the twentieth century experiencing privatisation of
important parts of the air and rail systems, and the state promotion of major infrastructure
projects.

a) What were the main drivers of change?

Analysing why change occurred is tricky because of the intersecting pressures which have
affected transport modes differently. Broadly, four ‘drivers’ served to shape UK transport
systems during the twentieth century.

The most powerful was consumer demand, predicated on a rising standard of living for
much of the century. It prompted the spread of the bicycle between the wars, the expansion of
car ownership under conditions of ‘affluence’ from the late 1950s, and the growth of package
holidays abroad from the 1960s, fuelled by cheap flights.

Two further drivers were war and technological innovation. Wartime, when the state took
control of transport along with other national resources, was the precursor to post-war
intervention in The history of transport systems in the UK the name of greater efficiency. The
two world wars boosted Britain’s pioneering role in aviation and motor manufacturing, which
transferred into peacetime gains. Technological innovation in these sectors was significant,
especially in manufacturing, with the Mini and Concorde products of the expansionist 1960s.
However, innovation in technology was not matched in infrastructure, where much of the stock
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remained antiquated. Only from the 1990s was large-scale investment in transport infrastructure
other than roads undertaken, based on public-private partnership.

Government policy was a further, although less dynamic driver of change, setting the
framework for transport, through regulation, ownership and subsequent privatisation. Through
taxation it funded the motorways programme from the late 1950s and promoted transport
research in areas such as road safety and civil aviation. But with some exceptions, government
was reactive rather than proactive in relation to transport. Historically, Britain has not been a
dirigiste state on French or German lines, although initiatives such as the Channel Tunnel and
HS2 may be changing this pattern.

b) What were the consequences of changes in transport?

There have been consequences in three main areas. Transport changes had a significant
effect, firstly, on the economic fortunes of regions and industries. Transport has consistently
employed over a million workers with more in allied industries. It has had long-term
consequences for regional economic growth and decline as the divergent fortunes of ports like
Southampton and Liverpool indicate.

Secondly, mobility has been an important contributor to the growth of individual choice,
especially for women. The car has been seen as a contributor to women’s emancipation. At the
same time, inequalities have been mirrored in and reinforced by lack of mobility, measured by
the proportion of households in ‘transport poverty’, cut off from employment and services.
Among those most affected have been the young, older people and people living in rural areas.

Thirdly the changes in transport have had a series of unintended consequences. These
include traffic accidents and congestion, but the most fundamental have been the consequences
for the environment from air pollution and climate change, emerging in the last third of the
twentieth century. Automobility and roads were the main source of negative externalities,
associated also with ‘sprawl’ and ‘blight’.

Conclusion: overarching trends and issues.

What conclusions can be drawn from this historical survey for the present and future of
mobilities in the UK?

Significant moments of change.

This section examines the principal changes in the history of UK transport over the last
100 years, broken down by mode. The later sections will analyse the relationship between the
changes described in more detail but it should be borne in mind that they occurred interactively
with developments in other modes.

Walking

Frequently neglected as a mode of transport, walking remained the commonest form of
mobility throughout the last century. The effects of mass public transport and private
automobility made walking less publicly visible in some cases but not necessarily less frequent.
Between the 1890s and the 1930s walking was the most common form of getting to work and it
remained the main means of commuting for one-third to one-fifth of the population in smaller
towns and cities as late as the 1970s [1].

Early twentieth-century film shows pedestrians moving freely around streets, weaving
between trams and horse-drawn traffic. Between the wars the growth of motor traffic led to
record road deaths among pedestrians as well as motorists, and a rapid rise of casualties to over
200,000 a year. Partly as a result walkers were pressed by planners onto pavements and
sequestered behind railings away from roads. The Pedestrians’ Association was founded in 1929
to push for improvements such as Belisha beacons and speed limits for motor traffic.

The onset of mass automobility after 1950 meant that walking became even more
hazardous, especially in built-up areas, and increasingly invisible in planning. While motorways
were built to accommodate traffic, walkers were forced into subways or onto bridges and raised
walkways away from roads. As part of the reaction against roads and motorisation, city centres
were pedestrianised after 1970; Reading and Leeds were two early examples where traffic was
excluded from the central zone in favour of walking.
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From the 1970s walking began to enter the domain of transport policy. It was increasingly
conjoined at governmental level with health policies that stressed the benefits of an active
lifestyle and with urban policies that emphasised sustainable transport as a corollary of
sustainable cities. Nevertheless, walking seems to be declining as a way of getting about in the
twenty-first century. Walking fell from 27% to 22% of all trips between 1995/7 and 2012,
interviews suggesting that people see it as less safe and ‘normal’ than walking appeared in the
past [2].

A Transport for London report from 2015 indicated that the number of ‘walking all the
way’ trips increased by 9.3% between 2008 and 2014 — exactly the same figure as for population
increase in the capital over this period. This suggests that London bucked the national trend in
walking and may also indicate a significant correlation between walking and population density.

Cycling

Cycling developed in the late nineteenth century, primarily as a leisure pursuit. Although
initially pursued by the well-to-do, it was quickly taken up by the better-off working class. The
opportunities the bicycle gave for moving beyond the town was one of the reasons given for the
weakened control of employers over factory workers in Lancashire textile towns in the 1890s
[3].

By the inter-war years, the use of bicycles spread more widely, aided by the growth of
mass production firms, such as Nottingham-based Raleigh, which made Britain a world-leader in
bicycle manufacturing. Cycling received official support from the Ministry of Transport, with
280 miles of cycle lanes constructed as part of new roads between 1934 and 1940. By the late
1940s when the number of bicycles in the UK reached its peak, cycling was second only to the
bus as a means for people to get to work, accounting for one-fifth of all such journeys. After
1950 the bicycle declined as a mode of transport in the face of competition from motorbikes and
the private car. Decline was continuous to the mid1970s, when it levelled off, and usage has
fluctuated to the present.

Between the 1940s and the 1970s cycling was largely absent from the policy agenda; since
the 1970s, however, cyclists have been as vocal as road users, channelling their demands through
organisations such as the Cyclists’ Touring Club (later Cycling UK). From the late 1970s
pressure groups like Sustrans began to create cycleways, such as the Bristol and Bath Railway
Path. Nevertheless, a European Commission report in 1989 ranked the UK as one of the worst
countries for conditions for cyclists. It was only in the 1990s that official attitudes began to
change with the publication in 1994 of A Blueprint for Cycling Policy by the Department for
Transport, quickly followed in 1996 by the UK’s first National Cycling Strategy and a National
Cycling Network which came to encompass 12,000 miles of route.

Rail

The major period of expansion in the UK’s railways system occurred in the half-century
between the 1840s and the 1890s. The majority of the railway network was established by the
1870s; the last mainline to London, the Great Central Railway from Sheffield via Nottingham,
was opened in 1899. On a number of counts the railways peaked around the First World War.
The length of national track levelled out at around 20,000 miles; 1920 appears to have been the
highest year for number of rail journeys (2,186 million); and rail freight by tonnage peaked in
1924.

Between the 1920s and the 1980s, the railways entered a lengthy decline. Both passenger
and freight traffic experienced sharp contractions, especially in the depression years between the
wars. Freight in particular never recovered the pre-war level of 1913. The tonnage of coal carried
by rail nationally fell 16% between 1913 and 1937, while the companies operating in coal-
producing regions saw mineral traffic more than halved. As a result, the profitability of the
private railway companies reduced in the inter-war period.

Central government, which took control of the railways in both world wars, responded by
reorganising the industry. Following the Railways Act of 1921, the 120 existing railway
companies were amalgamated into four, each with an effective monopoly of an area of the
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country. The reasons for amalgamation were threefold: the pre-war rail system was recognised as
highly inefficient, Carlisle, for example, being served by seven different companies; state control
during wartime showed how the system could be made more productive, carrying 50% more
freight and large movements of troops; and the ending of state control after the war highlighted
the parlous financial situation of many of the smaller companies. In 1947 the government took
the railways into national ownership under the control of the British Transport Commission [4].
Trams and light rail saw a decline from the 1930s, and buses replaced trams in the course of the
1950s; Glasgow being the last large British city to abandon its trams in 1962.

State policy from the mid-1950s favoured making the railways more commercially
competitive and modernisation programmes were undertaken by successive governments. Diesel
and electric track replaced steam by the 1960s, but their immediate effect was limited. Deficits
were recorded in every year from 1956, with a loss of £104 million in 1962. It was in this context
that the Beeching report, The Reshaping of British Railways, was published in 1963. Intended to
restore commercial viability under a new Railways Board, the report recommended closing
uneconomic lines and stations, developing inter-city routes and overhauling freight with a
combined road-rail container service.

The effects of Beeching were drastic, for stopping and suburban services especially.
Altogether, the report envisaged the closure of 9,000 of the total 18,000 route-miles. In the event
some 7,000 route-miles had been cut by 1970, the number of stations was reduced by almost
two-thirds and the rail workforce almost halved. The cuts were unpopular with the travelling
public and Beeching became a symbol of the victory of narrow bureaucratic economism over the
values of public service. From 1968 the government sought to restore the position of the railways
but the spiral of decline continued in passengers and freight, with annual deficits escalating to
£677 million by 1980 [5].

Shipping

Britain entered the twentieth century as the world’s leading maritime power. During the
course of the century it suffered decline, relative in amount of cargo carried and absolute in
passenger traffic. Shipping included passenger liners, freight liners and tramp ships and was
divided between ocean-going and coastal traffic. After 1900 steam ships increasingly replaced
sail.

Like other transport modes, shipping enjoyed a brief boom after the First World War but
the economic slump between the wars badly affected maritime trade, especially among tramp
ships which were hit by the collapse of coal exports. Passenger liners also suffered; emigrant
traffic from Europe, which had been so voluminous in the decades around 1900, all but
disappeared by the 1930s. As a result, the UK’s share of world tonnage fell from 43% in 1914 to
26% in 1938.

The falling share of the world shipping trade in freight continued after 1945. By 1970 the
UK’s share of world tonnage had shrunk to a mere 11%. The reasons were multiple: competition
from foreign fleets and the spread of flags of convenience; slowness to enter lucrative, new
forms of trade, such as oil; antiquated shipping that remained tied to steam; and antiquated
infrastructure in ports unable to adapt to new types of trade. In the same period, the number of
air passengers overtook those going by sea for long-distance journeys by 1960 and for all
international travel by 1965.

While parts of coastal shipping and docks were nationalised under the 1947 Transport Act,
much of the shipping industry remained in private hands and fragmented. Six different
authorities were responsible for Britain’s ports in the 1960s. The decline of shipping concerned
government less than the railways, although the Rochdale Committee of Inquiry which reported
in 1970 demonstrated official anxiety about the state of the industry. In particular, the committee
recommended investment in the country’s docks to accommodate tankers and containers. The
state also intervened by setting up Freightliner in 1965 to integrate the growing sea container
business with rail freight. But all this did not stem the decline of the British merchant fleet.
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Between 1975 and 1995 the number of British vessels greater than 500 tonnes shrank
dramatically from 1,682 to 365.

With containerisation the historic pattern of Britain’s ports changed: Felixstowe and
Southampton emerged as the most important sites for the new containers, Immingham for bulk
goods like coal, eclipsing the old ports of London and Liverpool. This shift enabled a renewed
growth in cargo after 1990. The orientation away from the Atlantic trade to Europe was
confirmed by the expansion of Folkestone and Dover for Cross-Channel traffic in passengers and
road haulage from the later 1950s. Short haul sea-ferries from the Channel ports have been
undercut by low-cost airlines and international high-speed rail. Since the opening of the Channel
Tunnel in 1994 the main area of passenger growth has been in cruise ships, operating from a
number of ports around the British Isles including Southampton, Holyhead and Orkney.

Automobility Automobility was the single most dynamic transport mode during the
twentieth century. It encompassed all forms of motorised transport, from lorries and buses to cars
and motorbikes.

Britain was a motoring pioneer. Cars were manufactured from 1896 and a number of
leading marques like Austin, Rover and Sunbeam were launched before the First World War. A
national road network was already in place and a classified system of A and B roads from 1922
with ‘trunk’ roads designated as a separate category was introduced from 1937. In 1920 the
government established a Road Fund, using revenue from excise duty on vehicles and the sale of
licences to pay for road improvements; and it introduced the driving test in 1935. With the major
motoring organisations, the RAC and the AA, in existence by 1905, Britain between the wars
possessed an established motoring culture, exemplified by the unique Shell Guides published
from the 1930s.

By the Second World War there were some two million motor vehicles on UK roads. But
the most striking innovation in this period was not so much the growth of private car ownership
as of road haulage and motorised public transport. Much of this expansion was at the expense of
railways. While almost all categories of rail freight declined between the wars, numbers of goods
vehicles increased five times to 488,000, the great majority owned by small independent
operators. Public bus transport also increased exponentially, with 100 local authorities running
municipal services by 1932, together with a host of private companies. London was a special
case. From 1912 the Underground Group sought to coordinate the capital’s public transport
system but the increase in the number of private bus companies in the 1920s meant the situation
was chaotic. In 1933 all transport services — rail, tram, underground and bus — were coordinated
under the London Passenger Transport Board, the largest such undertaking in the world.

In recovery from near bankruptcy after the Second World War, the motor industry led the
way in exports, enabling the British economy to stabilise after 1950 and domestic consumption
to grow. It was from this period that the phase of mass motorisation took off. The rapid
expansion of car ownership - increasing five-fold between 1950 and 1970 — was a key marker of
‘affluence’, so that for the first time a car like the Mini or the Ford Cortina came within the reach
of manual workers and their families.

These decades also saw the British motor industry reach its zenith to become the most
important industry in the country, producing more than a million cars for the first time in 1958
and employing over 500,000 workers by 1965 [6]. Other types of vehicle also participated in the
‘motor revolution’. Motorcycle ownership reached a peak in the early 1960s. Buses replaced
trams in the course of the 1950s; Glasgow being the last large British city to abandon its trams in
1962. The numbers of lorries also doubled in the 1950s and 1960s, including the new
‘juggernauts’ of over eight tonnes.

Nevertheless, British society was comparatively under-prepared for the ‘motor age’. It
lacked the infrastructure of motorways of North American and European countries; the first
extended length of the M1 was only opened in 1959 and Britain achieved the target of 1,000
miles of motorway only in 1972. By 1960 there were serious concerns about the impact of traffic
on the physical environment of British cities, leading the government to commission the
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Buchanan report, Traffic in Towns (1963). The report proposed restrictions on traffic in urban
areas alongside wholesale reconstruction of cities to accommodate the rising tide of cars. The
1960s saw a plethora of experiments, from the driverless car to the installation of computerised
traffic control systems. At the same time, government policy towards transport remained based
on the principle of ‘predict and provide’.

By the later twentieth century the UK had become a car-dominated society, the number of
cars in the UK more than doubling from 11 to 23 million between 1970 and 2000. This rise
reflected the increase of women as drivers. In the 1960s less than one-fifth of all women held a
driving licence compared to half of all men; by the early 2000s almost twothirds of women had
acquired a licence.

Although still higher than for women, the proportion of men with a driving licence has
remained relatively constant at four-fifths since the early 1990s.

At the same time, concerns about mass motorisation did not go away. Fears were
associated initially with the effects of air pollution, especially from lead emitted by motor
vehicles. The Department of the Environment published successive reports on the threat from air
pollution, in 1969 and 1972, and the evidence of lead pollution mounted during the 1970s, partly
stimulated by the opening of new urban motorway systems, such as the Gravelly Hill
Interchange (informally known as Spaghetti Junction) in Birmingham [7]. After 1985 emissions
from motor transport became associated with climate change. Studies have estimated that
transport accounted for roughly one-quarter of all UK carbon emissions, the main source of
greenhouse gases which cause global warming.

The drivers of change

We do not have a comprehensive history of change and its causes in the domain of
transport. Historians agree that the development of transport modes has been identified with new
sources of power and energy — coal for the steam age, for example, oil for the era of the internal
combustion engine. However, factors driving change tend to be seen as specific to a particular
transport mode, such as shipping or automobility, rather than transferable across modes. Recent
historians of transport and mobility also avoid the assumption that each new form of transport
necessarily improves mobility. A recent study goes so far as to argue that had the use of the
private car been restricted in twentieth-century Britain, patterns of mobility would not have
differed greatly.

This section identifies those drivers of change in modern transport history that historians
have identified as most important across a range of transport modes. The drivers are grouped into
four broad categories. The developments overlapped in many cases and did not work
independently. We give some indication of this last point in the historical examples provided.

Technological innovation

Transport has been a fertile area for technological innovation and Britain has a long
tradition of heroes from Thomas Telford, the eighteenth-century builder of roads and canals, to
Alec Issigonis, the designer of the Mini. Britain also had a pioneering role in the development of
canal and railway systems, including the London Underground from 1863. During the 1950s and
1960s British car designers and manufacturers led the world in producing a series of iconic cars:
the Mini Cooper, Aston Martin DBS5 and the Jaguar E-type. In the mid-twentieth century, Britain
and France were the instigators of the first supersonic passenger aircraft, Concorde, a
technological first. Meanwhile British transport planners, such as Colin Buchanan, author of
Traffic in Towns, and Peter Hall, inventor of the ‘Freeport’, a precursor of the enterprise zone,
were influential figures internationally.

But if technological innovation has been the hallmark of UK transport, one of the features
of the twentieth-century transport system has also been its stabilityBritish Rail was late in
electrifying main lines. On the roads, government was tardy by international standards in
constructing a national motorway network.

Why innovation in some sectors, like aviation, and slowness to modernise in others, like
shipping? In reality, innovation occurred in pockets rather than sectors as a whole. So in the mid-
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twentieth century, British motor manufacturing was highly successful in creating luxury models
and marques, like Jaguar, Bentley and Rolls-Royce, but less successful in the mass The history
of transport systems in the UK 16 car market where companies like British Leyland became a
by-word for unreliable, poorly built models.

Moreover, before the twentieth century, the limited tradition of governmental investment
in transport infrastructure (only in Britain were the railways developed entirely by private
capital) meant that the state rarely acted as an innovator, at least in peacetime. The British state
could be influential in creating the conditions for technological innovation, as with aerospace,
but it seldom took the lead. Initiatives such as the Victoria and Jubilee underground lines
(1968/1979) and Docklands Light Railway (1987) were restricted to London. Recent state-driven
infrastructure projects like the Channel Tunnel, HS2 and CrossRail arguably represent a break
with the past in this respect; their ambition is greater in both geographical and politicoeconomic
terms than was the case with earlier initiatives.

There is plenty of evidence of failings at sectoral and governmental levels, but it is
important to balance these with evidence of innovation in both private and public sectors.
Government invested consistently over time in transport-related technology, for example through
the Road Research Laboratory, which, alongside private research agencies such as MIRA, helped
to pioneer new approaches to automobility and road safety from the 1950s. [8] Overall, the
incidences of failure in the motor industry, British Rail and shipping should be offset by the
strengths and dynamism evident elsewhere in Britain’s recent transport history.

The consequences of change

The consequences of changes in patterns of transport and mobility are difficult to assess.
This is partly because they are hard to isolate from other historical trends, such as
deindustrialisation, but partly also because they are still playing out. We have chosen here to
group consequences under three headings: economic growth and decline; social inequalities; and
unintended consequences, which include environmental impact.

Unintended consequences. Changes in transport have had consequences often unforeseen
by policy-makers. Congestion and traffic ‘accidents’ are two such examples. From the 1930s
planners designed new road systems to alleviate traffic congestion but by the 1960s (or even
earlier) it was clear that there was no ‘engineering solution’ to the problem; traffic merely
expanded to fill the new road space, creating ‘induced traffic’. Traffic ‘accidents’ are likewise no
such thing; rather, they are statistical regularities, the numbers of which can be calculated
precisely year on year. As policy-makers have come to recognise, transport can be paradoxical
and counter-intuitive in its effects. Transport has had unanticipated consequences for the
surrounding environment. In the nineteenth century the construction of new railway routes in
built-up cities like London meant that thousands of people were displaced. One result was to
multiply housing problems, exacerbating crowding in nearby ‘slums’; the phrase ‘the wrong side
of the tracks’ took on a literal meaning. The construction of new road systems from the 1960s
also provoked a new phenomenon, ‘blight’, associated with falling house prices close to the new
roads and in some cases the unwitting creation of ‘twilight’ areas, neighbourhoods cut off from
the larger city, with dwindling facilities, a shrinking population and a deteriorating urban fabric.
Over a long period, pollution from steam trains and motor vehicles has affected the air citizens
breathe. The Great London Smog of 1952 was caused primarily by smoke from coal fires, but
vehicle emissions from cars and buses also contributed. From the 1970s there were concerns
about lead emissions from petrol, and their impact on the brain activity of children in inner-city
areas. There have been continuous concerns since then about the effects of pollution from
transport on lung disease and other physical and mental disorders; documented and debated in a
series of official reports. [9] Modern transport systems produce effects at a global environmental
level. The most obvious is the consequence of emissions from aircraft and motor vehicles,
multiplied by the rapid. The threat of climate change as a result of greenhouse gases, to which
transport has been a major contributor, is potentially the most significant unintended
consequence of all.
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Conclusion.

The interactivity of systems. The history of the last 100 years shows that transport modes
are deeply inter-related with one another. In some cases this relationship has been to the
detriment of one or more modes. While the advent of the railway in the 1830s and 1840s
undermined (though it did not wholly destroy) the primacy of canals in the carriage of land-
based freight, the private car and road haulage from the 1950s successively undid the tram, rail
and bus systems, competing with them and putting in question their commercial viability.
Cycling and walking were similarly side-lined by the spread of the private car.

In other cases, the relationship has been complementary. Rail freight stimulated road
transport to and from the rail head; most journeys to work combined a number of different
modes, including walking. Multi-mode travel is indeed one of the most persistent features of
mobility. Industrially, interactivity includes transfer, most conspicuous in the technological
development of the motor and aviation industries, firms such as Rolls-Royce and Lucas being
involved in both while the switching of wartime production encouraged flexibility in
manufacturing processes which helped to make both major industries of the post-war period. An
implication is that transport and mobility need to be thought of laterally and integrally rather than
sequentially and separately.

A mobility revolution. A number of recent commentators have suggested that the UK
witnessed something akin to a revolution in personal mobility in the later twentieth century. The
evidence of this review indicates that transformation was most marked in automobility where
private car ownership has continued to rise steadily, doubling between 1970 and 2000, and
international air travel, where passenger numbers passing through UK airports increased twenty-
fold between 1960 and 2000. The number of passengers travelling by rail has also doubled since
the 1990s. Consumer demand has frequently been a key agent of transformation, in the
personalisation of transport (the private car), leisure and tourism. Other factors, though, have
also driven the rise in mobility including house prices, changing work practices and patterns of
educational uptake.

This unprecedented upsurge in mobility has been largely overlooked by historians, though
identified by some recent sociologists with the ‘mobility turn’ and the concept of hypermobility
[10]. Hypermobile individuals take frequent trips, often over great distances. The trends in travel
are significant, particularly when viewed in conjunction with increased geographical mobility
among the UK population for education, work and leisure since the 1960s. Significantly, too, the
continuous expansion of travel over the period has increased faster than economic growth and
more or less independently of other major economic and political shifts. A slowdown was
apparent in automobility following the 1973 oil crisis and in air travel following the 2008 crash.
But there are no signs that the revolution is over or that it is being reversed, despite talk of a
‘new localism’.

Overloaded systems. Transport systems in the UK have suffered from recurring problems
of overload. Traffic congestion has been more or less consistent since the 1930s, forcing local
authorities in cities such as Manchester to establish traffic congestion committees [11].

Other transport forms have likewise suffered overload. The railways struggled to cope with
the numbers of passengers after the First World War and then again from the 1990s; airports
have been forced to expand reactively to cope with the exponential growth of passengers since
the 1960s. UK population growth from 52 million to 65 million between 1960 and 2015 is one
factor. Another is the failure at policy level to connect transport with other forms of planning
such as land use. But overload is also a consequence of the success of much of the transport
sector: automobility, air travel, and, more recently, rail travel, have proved to be some of the
fastest growing areas of the economy during the last 50 years.

The problem of overload is equally the legacy of early industrial and economic
development which means that much of the infrastructure is old. Old rolling stock and track held
back the railways from the 1920s; lack of appropriate berthing space meant that many British
ports could not accommodate the new tankers and container ships from the 1950s. In 1961, 60%
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of Britain’s fixed capital stock in railways and 54% in harbours, docks and canals was
constructed before 1920. The legacy of the past resulted in transport systems becoming locked in
to path dependency. Innovation was hampered by old infrastructure, fixed capital and inherited
working practices which meant that significant change in transport systems required large
financial investment and sustained political will. As recent academic commentators have
stressed, new plans for transport that ignore inherited networks, modes and behaviour are
unlikely to succeed.

Towards sustainability. Transport has been a major source of energy consumption and
pollution: coal-burning steam trains, petroleum-fuelled and carbon-emitting cars, buses and
lorries. Though the effects of these on the environment from smog to carbon deposits were
acknowledged by the 1950s, it was only after 1970 that a wider environmental awareness
emerged in Britain.

Since the oil crisis of 1973 the question of the sustainability of transport systems based on
non-renewable fuels has been raised and is now a central factor in the regulation and planning of
transport. The British state has played an important role in disseminating knowledge of the
environmental effects of transport and in tightening the regulatory framework in areas such as
emissions; motor and aviation manufacturers and pressure groups have also played a part.

The presence of alternatives. Transport is a domain in which change has taken place
slowly, despite the rapid growth in personal mobility. All of the transport modes discussed in this
review have existed for over a 100 years and their form has altered relatively little. A modern
aeroplane or car would be easily recognisable to anyone alive in the 1920s. Transport systems
are resilient and enduring, and change is likely to be gradual, not sudden.

At the same time, the past is a resource for a large number of options that were not taken
up or which were taken up much later. A prototype of the driverless car was first developed and
tested by the Road Research Laboratory in 1960 and some of the first cars to be built were
electric, but neither of these technologies was developed commercially at the time. The 1960s
were a particularly fruitful time for innovations in traffic planning. Some of the innovations, like
the application of computer systems to road signalling, were taken up; others, like road pricing,
only took hold to a limited extent and at a later date, with toll roads and congestion charging
[12]. The 1960s were also a time of experimentation with all sorts of personal and public
transport, from the hoverpad and the microlight to the rickshaw taxi and the monorail. Most of
these were not developed. In some cases, transport modes from the past have made an
unexpected reappearance; trams and light railways, abolished in the 1950s, have been re-
installed in eight UK cities. Since the 1990s the transport sector has seen the emergence of a
number of unplanned ‘disrupters’ of existing systems, such as Uber cars and low-cost airlines, as
well as the introduction of creative concepts such as car-pooling and bicycle hire schemes, all
encouraging multi-modal transport use.

What this suggests is that the idea of transport developing in a linear fashion, with one or
several modes replacing others, is misconceived. The history of transport in the UK is a story of
surprising reversals and survivals. Planners’ emphasis in the mid-twentieth century on the
petroleum car over all other modes now looks like a mistake because it overrode the many
different mobilities, which co-existed with automobility. The transport alternatives of the past
are thus more than interesting relics. They may well offer clues to our multi-modal future.
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BOKEHKDBI3bl A. — okbITymbl (AJdMaTbl K., AJMATbhl KaTbIHAC KOJAAPBIHbIH
TeXHUKAJIBIK-)KOHOMHUKAJIBIK KOJIJIE/IKi)

YJbIBPUTAHUAHBIH KOJIIK )KYUECIHIH TAPUXbI

Anoamna
Ocbl makananviy magcamol — ¥avlopumanusoaest coyavl 100 sacvinoaest Kok scylienepine
acep emkeH He2izel 632epicmepoi KOPbIMbIHOBLILAY.
bBipinwi 6enimoe Hezizei KoK percumOoepiniy Manbi30vl 632epy HyKmenepi anbiKmaizaH.
Exinwi 6enim ocvl e3eepicmepdi eckepemin ueeizei ¢haxmopnapovl Kapacmeipaowl. Yuinudi
bonim dKOHOMUKA, 27E€YMemMIK MEHCI30IK JHCoHe KOpuiazaw opma YuliH 3apoanmapovl
Kapacmulpaosl. Makanaoa Hezizei meHOEHYUANApP MeH KAPACMbIPbIIAMbIH Macenenep mypaivl
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oa aumvliaodvl. Tapuxu mandayoan ¥nvloOpumanusoagel KoK OONAUASBIHA KAmblCmbl Oec
Macelie aHbIKMAIEAHObI2bL MYPAIbL.

Humepaxmusminix: kenikmixk manoday meH cascam kebine 0ip pedcumoepee baseimmaica
(Mblcanvl, a8MoMoOULb, MeMIPAHCON), Kelbip pexcumoepoei o32epicmep OACKAIAPbIMEH Mblebl3
batiianvicmol 6018aHbl AHbIK. BYypbinavl casxammapovly KOnwiniei KOnMooaib0bl 0012aH.

Ymyuvipnvik menkepici: 0anenoep mymulHyWbIHbIY CYPAHbICbina He2izoencen XX eacblpovly
Kellinel Keseninoezi dceke MOOUNLOLIIKMIY 632epyine HYCcKauowl. Tpancpopmayus macuimadol
MeH ayKbIMbIHOA A8MOMOOUNLOLNIKME, dVe KAMBIHACLIHOA JHCIHE MHCAKLIHOA MEMIPAHCOI
KamulHACbIHOA 00J10bL.

llamaoan muic orcykmeme: aoamoap MeH mMayapaap auHAIbIMbIHbIY Kypm OcCyIiHIH
Hamuoicenepiniy Oipi — KoK Jcyllenepine uwamaodan muic HeyKkmeme 0010bl. Kenmen2eH H#couoap,
aoamoap Ken MHCUHALAmbulH nouvlzoap men ayexcaunap. Typakmoinvik: 1973 oscvlnevl myHai
0az0apueicblHan bacman KOIIKmiy mypaKmoliblebl HCAHAPMBLIAMbIH pecypcmapobl, Komipmezi
UbIRAPBIHOBLIAPLI MeH 1ACMAHYO0bl KAMMUMbIH MAHbI30blL Macene O0N0bl. YKiMem OpHbIKMbLIbIK
Yutin scymvic icmeoi, 6ipax 6y manwiz0bl Macene 6oavin Kana bepeoi.

Anvmeprnamueanap: KoK dcyuenepi COH2bl eacblpOa CATbICMBIPMATIbL Mypoe mypaKmbl
0021061, OY1 KONIKMIK HCAHA Ke3eHiHe HCAKbIHOAEAH cepniic udesacvln maian emeodi. Tapuxmoiy
aumyslHUla, 632epic ecKiui Kauma eHOey CUSKMbl, HCAHAHbL eH2i3y Oonbin mabwiiadvl. Omken
yagslm 601auaKma Kejik 6aiamanapul yulin Maysbizovl pecypc 60avin Kaua bepeoi.

Tyiiin ce30ep: mexHONO2UANBLIK UHHOBAYUA, MOOEPHUSAYUAHBIY — 0aayiayvl, KoK
UHPAKYDLLIBLMBL, KOJliK CanacvlHOazvl e3eepicmepoiy canoapwi, Jcytienepoin
uHmepaKkmueminiei, WAMAOaH MbIC HCYKMeN2eH Jcylenep, Kenmenicmep, — «bLMbIpM»
avimaxmapol, ¥iol JIoHOOH mymiui.

BOKEHKBI3bI A. - mnpenoxaBarejgb (r. AaMarbl, AJIMATHHCKHI TEeXHUKO-
IKOHOMUYECKHUI KOJIJIeK IMyTeil CO00IeHus )

UCTOPUSI TPAHCIIOPTHOM CUCTEMBbI BEJINKOBPUTAHUA

Annomauus

Lenv smoii cmamvu — 06006WUMb OCHOBHblE U3MEHEHUs, 3AMPOHY8ULUE MPAHCHOPIIHbIE
cucmemvul Beruxoopumarnuu 3a nocieonue 100 nem.

B nepsom pazoene yxazanul 6asicHbie MOMEHMbl USMEHEHUSL OCHOBHBIX BUO08 MPAHCNOPMA.
Bo emopom pazoene paccmampusaromest 0ocHoguble pakmopwl, 00vACHAIOWUE IMU USMeHeHUs. B
mpemvemM  pasoeie  pAcCMAmpuearomcs  Nocieocmeus  Oisi  9KOHOMUKU, — COYUALHOZO
HepaseHcmea u oKpyosicaioujell cpedvl. B cmamve marxoice ynomunaromes odwue menoeHyuu u
gonpocwl 0nst paccmompenus. Ha ocnose ucmopuueckoeo ananuza 6vinu onpeoenenvl nsimo
B0NPOCOB, UMEIOWUX OMHOULeHUe K OyOywemy mpancnopma 6 Beauxoopumanuu.

Humepaxmuenocmu: Xomsi MpaHCROPMHbIN AHAAU3 U NOTUMUKA YACIMO OPUEHMUPOBAHDL
Ha omoenbHble 6UObl MPAHCNOpMA (Hanpumep, A8MOMOOUNILHLIL, —HCENE3HOOO0P 0JICHDIIL),
OUeBUOHO, YMO pa3eumue HeKOmMopbIX 6UO08 MPAHCNOPMA ObLIO MECHO CEA3AHO C Pa36UmMuem
opyeux  eudos  mpaucnopma.  bBonvwuncmeo — nymewecmeuii 6  npowniom  Ovliu
MYTIMUMOOATbHBIMU.

Pesonoyuss  mobunvnocmu:  OamHble  YKA3bI6AOM  HA  MPAHCHOPMAYUIO  TUUHOU
MOOUTbHOCMU 8 KOHYe 08a0yamoz0 8exd, 00YCI08NIeHHYI0 NOmpeoumensCKum Cnpocom.
Macwmaber u macuimadvl mpancghopmayuy npou3OUIU 8 A8MOMOOUILHOM, 8030VUIHOM U, 8
nocneoHee 8pemsi, Hcene3HO00POHCHOM MPAHCHOpme.

Ilepecpy3ka: oOHUM U3 pe3yIbMAMO8 Pe3K020 YEeAUYeHUs O8UNCEHUs TH00ell U MOBaApPO8
cmana nepezpyska MpanCnOPMHLIX CUCINEM. NepecpyAceHHble 00pOo2U, NepenoiHeHHble 0e30d U
asponopmul.  Ycemouuusocmsv: nocie Hegmanozo kpusuca 1973 2o00a  ycmotiuugocmo
mpancnopma 0vlla cepbesHOU NpobIeMol, 6KI0UaAs 60300HOGAeMble pPecypchbl, GblOpOCHl
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yenepooa u 3azpazuenue. llpasumenvcmeo pabomaem HAO NOGbLULEHUEM YCIOUYUBOCTIU, HO IMO
ocmaemcsi cepbe3Hol npodIeMO.

Anvmepnamugvl: MpaHcnopmmuvlie CUCMEeMbl OblIU  OMHOCUMENbHO CMAOUTLHLIMU 6
meyeHue nocieoHe20 CMoaemus, 4mo no360Jsaem YmeepuHcoams uoer HeusdercHo2o npopuléa K
HOBOMY omany pazeumusi mpancnopma. Hcmopus noockazviéaem, 4mo uU3MeHeHue — Mo
80NPOC NOBMOPHO20 UCHONLIOBAHUSL CINAPO20 U B8HEOPeHUs H08020. Takum obpazom, npouiioe
0CMAemcs 8aNCHbIM UCTOYHUKOM MPAHCHOPMHBIX AIbIMEPHAMUE 8 OVOYUeM.

Knwueevle cnoea: mexnonocuueckue — UHHOBAYUU,  MeONEHHA  MOOEPHU3AYUS,
MPAHCNOPMHAA — UH@PACMPYKMYpa, — NOCIeOCMBUs — USMEHeHUl  Ha  mpaHcnopme,
UHMEPAKMUBHOCMb CUCEM, NepeSPyIHCEeHHblEe CUCTEMbl, 0OPOICHbIE 3AMOpbl, «CYMEPEeyHble»
pationsl, Benukuii Jlonoouckutl cmoe.

VK 656.254.1

TAUPOB XK.JI. — cr. npenoaasareib (r. Aamarbl, Kazaxckuii yHuBepcurer myreil
€0001IeHHUA)

KAJIMEBA A.A. — wmaructp (r. AkT00e, AKTHOOMHCKMH YHUBEPCHUTET HM.
C.banmesa)

KYPAKBAM M.B. - Maructp (r. Akro0e, AKTIOOMHCKHMIA YHHMBEPCUTET MM.
C.baunmeBa)

ABTOMATH3ALINA TIPOECCOB KOHTPOJIS1I KAYECTBEHHbBIX
IIOKA3ATEJIEN PABOTbBI CETH CBsI3HU

Annomauus

Cospemennoe pazgumue cucmem u cpeocme meleKOMMYHUKAYUL, a maxdice pacuiupenue
CneKkmpa npedoCmasiiemMvix umu yciye npeovssisiem 6ce 0ofee BbiCOKUue mpedo8aHus K
Kauecmey yciye, umo HeMblCAuMo 0e3 obecnedeHusi 00NNHCHO2O Kauecmea cucmem u cemetl
anekmpocesizu. B oOamnoti pabome paccmampusaemcsi 803MON’CHOCMb — ABMOMAMUZAYUU
npoyeccos KOHMpOoJis KaueCmeeHHbIX noKazamenell pabomul cemu Ces3uU.

Hccnedosanu cmamucmuueckyro OYeHKY Kauyecmed 3a Kadxdcovlll Mmecay U 3d 6ecCdb
usmepsemvlil nepuod. Kauecmso obcuyscuganus modicem ompaxcamuvcs KaKk KaiecmeeHHbIMU,
MmaKk u KOJUYECMBEHHbIMU Xapakxmepucmukamu. s KOHmMpoas Kauyecmeda npeooCcmasieHus.
Yeyeu Kavyecmeo OOCIHYHCUBAHUS OMPAXNCAemcsl KOIUYeCMBEeHHbIMU XApAaKmMepucmuKkamy —
noxazamensimu Kauecmea 0Jisk CMpYKmypHoiX N0OpA30eleHUll U 21eMeHmMO08 Cemiu.

Knrouesvle cnosa: pacnpeoenennvie cucmemvl, YnpasieHue cemsamu, 2010C080U mpaghux,
yuem U XpaweHue uHpopmayuu, cemesas CryxHcOA, ONEPAYUOHHBIE CUCMEMbl, Cemesble
napamempsi, ONMUMANIbHbIE AICOPUMMbBL VNPABGILEHUs, CKOPpOCMU nepedauu uHGopmayuu,
MOOepHU3AYUU CUCTNEM C853U, KOMMYMAYUOHHASI annapamypad.

BBenenue.

CoBpeMeHHOE PA3BUTHUE CUCTEM M CPEACTB TEJIEKOMMYHUKAIUMM, a TAaKKE pacIlMpeHue
CIEKTpa MPEeIOCTABISIEMBIX UIMHU YCIYT MPEAbIBISET Bce 0oJiee BHICOKHE TPEOOBAHUS K KQUeCTBY
yCIyT, YTO HEMBICIUMO 0Oe3 oOecreueHus: JODKHOTO KadyecTBa CHCTEM M CETEH IIIEKTPOCBS3H.
Mopnepuusarust  topojackux Ttenedonnbix cereir (I'TC) mnpu BHeapeHuu 1UPPOBOTO
KOMMYTaIIHOHHOTO 000PYAOBaHUS OCHOBAHO, KaK MIPABUIIO, HA CIEIYIOMIUX MPUHITUIAX:

- ananorosbie [ TC kitaccuuupyroTcs MO MPUHIMIIAM PeaTU3allii UX CTPYKTYPHI;
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