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INTRODUCTION





What will British transport look like fifty years from today?


Half neglected for decades, the roads between our major cities are full. Within towns and cities, traffic is lucky to move at all. Traffic jams frequently last for days on end.


Trains are little better. Passengers complain of fare increases year on year, despite never being able to find a seat. Commuters are shoved into packed Tube carriages by white-gloved attendants.


Weary travellers shuffle off their plane past endless rows of duty free shops, before security finally allows them to take a train home. It has become too expensive for all but the seriously wealthy to fly.


But worse than the everyday inconveniences are the wider effects on the rest of the country. Foreign companies flee London, unwilling to stay in a city so cut off from the world economy. Manufacturing firms go bust, unable to receive inputs or send goods out from their factory. The price of imported goods climbs. Because so many polluting cars are trapped in traffic, our carbon emissions soar.


Is this just a dark fantasy, or is a Gridlock Nation the inevitable result of today’s transport policy?


For the last fifty years, the shape of our transport systems has remained roughly the same. We take a car, the bus or tube to get to work; motorways or trains to move between cities; jumbo jets to fly overseas.


But in the coming decades our transport systems will have to adapt to unprecedented challenges. The threat of climate change means we have to end our transport’s current reliance on fossil fuels. An increasing population will gridlock our economy unless we solve today’s congestion problems. In short, we’ll need a complete transformation of the way transport works.


Even if the coming challenges didn’t exist, few today would cite Britain’s transport as a source of pride. Transport is almost as popular a source of British grumbling as the weather.


This is a book for anyone who has wondered why our roads are so crowded or railways so expensive. Why, when in most of one’s life the amount of time spent queuing is going down, is the time we must spend in traffic jams going up? Why do rail fares continue to rise year after year – even as the government keeps handing additional subsidy to Network Rail? Why do airports seem more concerned with shops than passenger comfort? Are all the restrictions on what we take on the plane really making us safer? How can the Chinese build a couple of airports and a high speed rail network in the time it takes for us to add a single terminal?


The good news is that many of these issues can be solved, using nothing more than ordinary economics and a little bit of common sense. During the course of this book, we’ll see how we can make our roads flow freely again, stop pouring so much money into our railways, and make flying a pleasure again.


Unfortunately, many other answers to our problems will depend as much on new technology as new policy.


The Future of Transport?


As we grow up, our stories are filled by futuristic science fiction methods of transport from movies and television. We see the Starship Enterprise proudly navigating the stars, or the Millennium Falcon dodging enemy attacks.


The 1950s were full of such scientific visions: flying cars, nuclear powered trains and supersonic jet liners. But these visions were not just the wild fantasises of writers, rather the confident predictions of transport companies themselves. In 1958, Ford designed a concept car, the Nucleon, which was planned to run 5,000 miles on a single atomic battery. The Santa Fe railroad ran magazine ads promising fission reactor trains within twenty years.1


In 1940, General Motors sponsored an exhibition showing their prediction for roads in the 1960s: cars driving themselves on motorways that could cross the American continent in twenty-four hours.2 The motorways were to come to pass. The driverless cars were not.


But was it so unreasonable to hope for such progress?


Previous science fiction visions had come true: from Jules Verne’s 1870 Nautilus submarine through Tintin’s 1953 rocket, taking him up to the stars.


Why should envisioning flying cars be any sillier than predicting talking computers, personal communicators or genetic engineering?


If not flying cars, we might have hoped to see other advances in technology. For whatever reason, progress has largely stood still since the 1950s. We use the same basic forms of vehicles sixty years later as we did then.


Compare this to the experience of a typical Victorian. Florence Nightingale was born in 1820 and died in 1910. Across her lifetime she saw the world transformed: a vast network of steam railways crossing continents and enabling an ordinary man to travel faster than a horse’s gallop for the first time; steam turbine powered ships, no longer constrained by the randomness of wind or tide; a second transport revolution, as the internal combustion engine removed the need for horses altogether; the construction of an electric railway deep underground; and even the Wright brothers’ first heavier-than-air flight.


Ever since, progress seems to have stalled. We’ve tinkered at the edges of technology, making our vehicles safer and more comfortable – but there have been no real advances to change our lifestyle. The rocket age appears to have been a dead end. We still drive more or less the same type of cars. The first High Speed Rail appeared in 1964 in Tokyo, but the technology has spread only slowly. Our planes haven’t noticeably moved on from the Boeing 747, first introduced in 1970.


Nowhere has this slowdown been starker than in Britain. In the past, Britain had an enviable record in transport innovation, from Stephenson’s development of the steam railway to Frank Whittle’s jet engine. The world used to come to Britain to watch and learn, while British engineers in turn crossed the globe to build its infrastructure.


In order to meet the challenges of climate change and congestion, we will need completely different types of transport. We will have to rip up the networks that have served us since the 1950s and start again.


In other words, we won’t meet these challenges unless we can rediscover the technological and entrepreneurial innovation that seems to have gone missing. Small, marginal changes won’t get us where we need to go.


There is, however, some good news. Across the world we’re beginning to see the faint beginnings of just such a revolution. Innovators and developers are working on exciting-sounding technologies from self driving cars to carbon free planes. This is no longer science fiction, but cutting edge research, happening today.


But that doesn’t mean progress is inevitable. Much of today’s transport debate is still confused by myths that stop us from the necessary debate on the best way forward.


The Myths in Transport


For all the protests and attacks it receives from politicians, it simply isn’t true that aviation is the worst threat faced by the environment. Railway privatisation didn’t compromise safety. Building new roads doesn’t always lead to more traffic filling them.


But then, these myths haven’t entirely been confined to one side of the partisan debate either. British aviation is not doomed without the creation of third runway. Historically, the government has in many ways unfairly favoured the roads over railways. The creation of a new road pricing system isn’t necessarily a new assault in the so-called ‘war on the motorist’.


The myths that exist in transport have led to strange alliances. Tory backbenchers working alongside deep green environmentalists to stop the expansion of Britain’s premier airport; a Conservative Mayor blocking the further introduction of market reforms on Britain’s state run roads; a Labour Party pumping subsidy into private companies and the railways.


But most of all these myths have made it hard to look again at the transport system on a rational, pragmatic basis. Transport need not be political. Turning the debate into an acrimonious partisan war helps nobody, whether they are businessmen or environmentalists, drivers or passengers.


Indeed, transport has long had its civil war. On one side are those in favour of public transport, compact cities and strict limits on aviation. On the other, there are those who complain bitterly of the war against the driver, and the vast amounts of money poured into inherently unviable railways.


Neither side is fully right or, for that matter, fully wrong in their accusations – but the false dividing lines between public and private transport help nobody. To meet its future needs, Britain will indeed need more railways and cycle lanes, but more roads and airports as well.


The biggest myth of all, however, is that transport only prospers when planned effectively by government bureaucrats.


In many ways, transport has always been trapped in the middle of the ideological war between left and right. Should it be just another private product like a newspaper or supermarket, or a public service like health and education? Across the course of the twentieth century transport has fluctuated between the two like few other areas of our economy. This has left a legacy of confused thinking and stale arguments.


This book comes down firmly on the former side of the argument: transport is essential to our society, but there is nothing in particular about it that makes it fundamentally different from other areas of our economy. Nevertheless, transport is one of the few areas of public life in which people continue to argue in favour of government control and Stalinist-style long-term planning. Most long-term decisions on transport infrastructure are determined by well-meaning bureaucrats, relying on detailed projections of traffic demand up to thirty years in the future.


But transport isn’t any more complex or essential than other fundamental areas of our economy, such as food, clothes, the media or energy. Many such companies are enormously complex, requiring the co-ordination of thousands of people and supply chains spreading across the world. Without any one of these products our life would be significantly worse off – and yet, for the most part, we trust in well regulated free markets to provide these services for us.


As we’ll see, the failure of ‘Planners’ has left a legacy of congestion, expensive prices and misery for travellers.


We don’t need new thinking in the transport system – we just need to make use of the same mainstream, common sense ideas which work for the rest of our economy.


We need more trial and error, more experimentation and bold new ideas. The only way to get that is to free transport from the planning and regulation that currently hold it back.


When possible, we should let individuals make their own choices, as long as they’re prepared to pay the full costs their choices impose on others. Rather than ration excess demand with long queues for limited road space or airport slots, we should look into what benefits can be derived from prices and markets. At the same time, private companies shouldn’t be able to take advantage of public funds, earning risk free profits off government contracts.


Following these principles, we shall see why our roads are so full, why Heathrow is packed with shops and what exactly went wrong in the railways. We shall look at how transport can do its part to tackle climate change, and examine how that can be reconciled with the infrastructure needed to support the country’s growth.


We’ll explore the conflict between planners and innovators throughout history and across the world. We’ll look back at the Romans’ problems with traffic jams and the Georgian war against the driver. We’ll take in the strange science fiction dreams of Victorian engineers and the cut-throat competition of American rail barons. We’ll see what we can learn from past solutions that have been attempted throughout history, from Britain’s original attempt at road pricing to the successes (and failures) of the grand nationalisation experiment.


And finally we’ll look at what might come next: a private sector revolution in space, creating the world’s first space tourists; battery powered vehicles, driving themselves to pick up your relatives from the station; an end to the traditional car, and the many vehicles that might replace it.


If we learn the right lessons, then Britain can indeed avoid becoming a Gridlock Nation.









1 http://chronopause.com/index.php/2011/02/07/67/


2 O’Toole, 2009, p. 191

























PART ONE


HOW WE GOT HERE






















THE HISTORY OF TRANSPORT





It’s Monday morning. You wake up, a little hung over from the weekend’s excesses, the rising sun acting as your alarm clock.


You walk from your cramped and dirty village home to the field where your crops grow, and begin your day’s long, back breaking work.


This is your routine, day after day, week after week. You’ve never travelled much more than a few miles from your home, although the horse-drawn carriages that clatter past occasionally bring news from the big city.


This could be the typical day of your average worker in the late eighteenth century – but then it could be your typical day for the average worker in the late eighth century as well.


Aside from fluctuations in population, there was little change in ordinary life for normal people ever since the invention of farming, many thousands of years ago. Fundamentally the range of human movement was limited by the restrictions of the boat and the horse.


In scarcely more than a couple of generations in the nineteenth century, by contrast, everything about this picture would have changed.


When we think of the acceleration in economic growth of the nineteenth century we think of the factory and its smoking chimneys. Nevertheless, the fundamental changes to our society were as much about transport revolution as industrial revolution. The steam train, more reliable shipping and later, internal combustion, changed the world.


This transport revolution radically dropped the cost of trade and grew the economy. It brought the country and world closer together, acting as the most important change in communications since the invention of the printing press. It changed the balance of military power, and brought new countries and empires together. It unleashed freedom and opportunity, in particular for the poor and vulnerable, but created new dangers through early accidents while technologies were perfected.


But there is a third part to this story, for this revolutionary speed of change has not lasted. Now, it seems, progress has slowed to a halt once more. At the same time, the twentieth century has seen a widespread government attempt to take control of transport. Only at the end of the century has it grudgingly returned a part of its power.


Has the rise of planning killed the transport revolution?


Transport before Steam


The state of transport before the nineteenth century revolution was remarkably consistent. Sails or animal muscle were used as the source of power, while the nations and empires that could control trade routes rapidly became rich. Innovation was glacially slow. Governments struggled to maintain good roads and avoid congestion in crowded city centres.


Beyond the purposes of war, transport has always had two primary functions: to move people from place to place, or to move goods from a place to them. While both can share the same vehicle, for reasons of cost as much as technology they have often followed very different paths. Goods take up far more space to transport than people, but will put up with less speed and comfort.


Mastery of new modes of transport lay behind the success of past empires. In the Ancient World power increasingly flowed towards coastal nations such as Greece as new ships helped to conquer the Mediterranean. The Romans and their famous roads could control a whole continent. Much of the explanation for the rise of the Arab nations in the seventh and eighth centuries AD lies in their mastery of the humble camel, the ‘ship of the desert’, giving them a crucial advantage over seafarers. The Royal Navy allowed Britain to project power across the globe and establish the most powerful Empire the world has ever seen.


Trade, or the transport of goods for freight, is probably as old as civilisation. There is evidence that ancient humans, not long after the invention of language, wore jewellery and used weapons that had travelled distances far greater than their new owners could expect to journey in a lifetime.3 Pack animals were first domesticated around ten thousand years ago, and wheels appeared only five thousand years later in Russia.4


Throughout history, merchants expanded their range over longer distances across the oceans or along the world’s trade routes. Control of those routes was important for the world’s powers. They contributed significant tax revenues and allowed the easy movement of armies or communication of orders.


Before the era of fossil fuel power, travelling by water was by far the best way to harness the two power sources that did exist: the force of wind at open sea, and the muscle power of horse or ox.


In Britain the coasts were not only the best way to transport goods to other countries but also within its own borders. Being an island, Britain could use its coasts as the main transport artery for the majority of the goods the country needed.


Away from the coast, there was a continual process of improvement to make inland waterways more manoeuvrable. Despite the boost received from Dutch technology the process was never perfect, and Britain eventually began the construction of its own additional canal network. By the end of the eighteenth century Britain had around two thousand miles of navigable waterway, split evenly between natural rivers, rivers that had been improved, and a completely artificially network of canals.5


Travelling by water cost as little as a quarter per mile as much as travelling by land,6 and so the roads were mostly left for passengers or mail who needed the extra speed. Horse and carriage were the main means by which richer passengers could traverse the country or move around the larger cities.


This was not to stop the roads causing problems that still sound familiar today. In the millennia since Roman times the roads had been left in a poor shape, maintained as little more than mud tracks. Long journeys were far from comfortable. In theory, the network was the responsibility of the local parishes, and each citizen was under a legal obligation to spend a few days each year on their upkeep. In practice, this system proved wholly incapable of coping with the influx of new traffic from the growing Industrial Revolution.


Showing admirable reforming instincts, the government privatised the most widely used routes, handing their control over to what were known as ‘turnpike trusts’. The trusts were granted a lease over the infrastructure for a fixed period of up to thirty years and in return allowed to charge passing travellers.


The turnpike trusts succeeded in improving the quality of the roads. Journey times dropped – a trip between London and Manchester that had taken four and a half days in 1754 took a mere eighteen hours by 1830.7


But then, the state of the roads was soon to become redundant with the coming of the railways. The horse-drawn carriages were unable to compete with steam powered engines, and the turnpike trusts began to struggle financially. One by one they gradually passed back into public hands


A new age of transport had begun.


What Caused the Transport Revolution?


Almost since the event itself, economists and historians have debated exactly what it was that caused the economic changes that occurred in the nineteenth century. Economies that had remained more or less static since the invention of farming, the average person barely better off in 1800 than he or she might have been in 100,000 BC,8 suddenly saw the birth of relentless, modern growth.


Some look to Britain’s long record of stability and democratic, liberal institutions. Some claim that it was a record of fundamental cultural change in favour of hard work and entrepreneurialism, while others argue that Britain was fortunate in its possession of abundant deposits of coal.


The exact cause of the industrial and transport revolutions of the nineteenth century is still unclear. The best scholars can say is that it was likely some combination of favourable institutions, geography and culture – which is so vague as almost not to be saying anything at all.


What is clear is that the revolutions were not the result of progress in science alone. Although Britain, as the home of Newton and Darwin, was at the forefront of world science, it is far from clear what the exact connection is between this and later progress in technology. According to writer Matt Ridley,




Of the four men who made the biggest advances in the steam engine – Thomas Newcomen, James Watt, Richard Trevithick and George Stephenson – three were utterly ignorant of scientific theories, and historians disagree about  whether the fourth, Watt, derived any influence from theory at all. It was they who made possible the theories of the vacuum and the laws of thermodynamics, not vice versa.9





Moreover, variations of the crucial technologies that were to come together in the nineteenth century had been around for centuries. The improvement of rivers and building of canals was utilised by the very first civilisations in ancient Mesopotamia, while the use of rails was known in the classical world. The earliest system of railways we know of dates from about 600 BC, in the form of a set of stone grooves crossing the Isthmus of Corinth to avoid the dangerous sea journey around the Peloponnese.10 The Romans seemed to make use of similar technology in their mine at Três Minas in Portugal, although the technology then seems to disappear from the Western world until the end of the Dark Ages.


When the technology reappeared, the stone grooves had been replaced by wooden rails, although their main function was still the transportation of heavy goods from mines. Gradually these early railways spread out from the mines to reach the canals, until by the seventeenth century wooden wagon ways were fairly common across the United Kingdom.


The idea of a steam engine was similarly ancient. The first plans for a simple engine were presented as far back as 75 AD by the mathematician Hero of Alexandria. Throughout history, thinkers such as Leonardo da Vinci tinkered with the idea, although it would require significantly better control of heat and vacuums before the designs could be made practical. The first significant working engines were once again developed for mines, such as Thomas Savery’s 1698 ‘miner’s friend’ which was designed to pump out the water that continually seeped into the mines. 


Progress often depends just as much on the choices made by a society as its level of science. The first hot air balloons were flown by the Montgolfier brothers in the 1780s, but there seems to be absolutely nothing about the technology out of reach of the Romans and the advanced canvas technology they demonstrated in the roof of their circus.11


For whatever reason, private scientists and entrepreneurs quickly launched one new innovation after another, perfecting innovations such as steam and electricity and introducing them across the world. Governments played little role in all this, other than occasional inputs of capital to speed up implementation.


The process was not always tidy, and the world suffered more than one speculative boom and bust in the wake of some new technology. The conclusion, however, was Britain’s leadership of the world, turning out one technology after another.


The Steam Railway


No mode of transport had so great an impact as the steam railway. As transport journalist Christian Wolmar has often argued, it is almost easier to list things thing that the invention of the railways didn’t transform as those they did. Under the new railway network, ordinary people could for the first time travel across the country in a matter of hours, not days. Railways changed the nature of business, creating large new commercial organisations and setting the pattern for future industrial endeavours. They allowed milk to be delivered to cities from the countryside, and stopped the need for cows and other livestock to live within cities. They created mass tourism, allowing ordinary people to leave their home village or town for the first time.


Many were initially sceptical of the new technology. Nobody in human history had ever travelled so fast. The first riders worried it would be difficult to breathe at such speeds, or that the disturbance would hurt wildlife, causing horses to miscarry.12 One writer in the Quarterly Review thought that steam trains travelling faster than stagecoaches was ‘absurd and ridiculous’, and argued for parliamentary regulation to limit their speed to eight or nine miles per hour.13


The first travellers soon discovered the new freedom that had been given to them outweighed any worries.


Steam travel opened such new realms of power – equivalent to six million horses or forty million men by 187014 – that it could be used on previously flippant indulgences. Even the workers could afford to travel for a day by the sea, or to visit relatives in the city. Fresh food could be delivered into the cities without spoiling.


The country became more closely bound together, allowing much faster communications. For the first time, it became necessary to set a common time zone for the whole country – no longer could a worker set his watch by the position of sun.


This rise of the railway was almost as rapid as it was revolutionary. The first line able to run steam engines, the Stockton and Darlington, opened in 1825 after engineer George Stephenson persuaded its backers of the potential of the technology. Carried upon the wave of a market boom, with investors desperate to get a piece of the new technology, railway lines soon crossed the country. In just twenty-two years, railways expanded from 100 miles in 1830 to 6,600 miles in 1852.15


This expansion was too rapid to be neat. With hindsight, the positioning of lines often seemed eccentric, or there was inefficient doubling up of lines. Trying to save costs, private builders would use frequent curves in the lines, sacrificing speed in the attempt to avoid difficult obstacles, or build their new stations in inconvenient locations away from the centre of cities.


Sometimes ambition got in the way of common sense, and many lines never made their money back. The Railway Mania was the first major financial bubble the country had seen since the South Sea Bubble. While the huge inputs of capital from ordinary people’s savings allowed a rapid expansion of the network, many were to lose everything when the lines turned out to be unprofitable. Controversial figures such as the railway king George Hudson rapidly devised, raised funds for, and implemented new schemes, before buying up weaker rivals to build still bigger networks. Despite the bribery and corrupt accounting standards that were eventually to lead to his downfall and exile, it was ruthless, larger than life figures like Hudson who were often needed to push through the necessary schemes. His joint position as determined entrepreneur and lobbying politician gave him the influence needed to obtain the necessary planning permissions. At one point it was suggested he was trying to promise no fewer than sixteen different railway bills to his parliamentary colleagues.16 He likely served as the inspiration for the dubious financier Augustus Melmotte in Trollope’s novel The Way We Live Now.


The railway bubble collapsed in the late 1840s, like many other bubbles before and since. Yet the short-term losses to private investors were more than compensated by the long-term value the infrastructure provided to society as a whole.


From the beginning, the railways were not entirely run on market forces, and government was to some extent involved. Each line required the passing of a new Act of Parliament to obtain the necessary planning permissions and the government was quick to pass a new tax in the Railway Passenger Duty. On failing in his attempt to nationalise key strategic lines in 1844 the then President of the Board of Trade Gladstone did succeed in making it compulsory for railway companies to offer Parliamentary Trains. Under this scheme, each operator had to offer at least one third-class train that stopped at all stations, its fares not exceeding one penny per mile.


Despite this, in contrast with what was to come later, the railways were a relatively free market in Britain, growing each year in passenger numbers and showing remarkable innovations in speed and comfort.


For much of the nineteenth century, Britain remained in the lead in railway expertise, exporting its engineers across the world.


Recognising the potential of the new technology, European powers frantically sought to create their own networks, if necessary with state support. The railways were more than a catalyst to economic growth – they were essential to a nation’s military power. Before the creation of accurate aerial bombing, they were difficult to destroy but essential for logistical support. A. J. P. Taylor went so far as to argue in his 1969 War by Timetable that the immediate cause of the First World War was the railways timetables the opposing powers devised for mobilising their troops. The inflexible nature of the complex plans developed by the Russian and German general staffs meant that once mobilisation had begun the process could not easily be altered or stopped.


Railways could bind a country together, and allow armies to be dispatched in days rather than weeks, putting down rebellions such as the Indian Mutiny. It is no surprise that dictators such as the Russian Tsar were happy to pour money into the construction of titanic railways out east towards Siberia – understanding correctly that while it would never be an economic proposition, it would weave the new country together.


But then, it was the time for such grandiose projects. As often expressions of imperial audacity as commercial propositions, new railways crossed continents and overcame deserts, mountains, and rainforests. The British engineers who were often in charge, away from home years at a time, built new wonders of engineering – albeit at a heavy cost in human life. Accidents could be frequent, especially when trying to carve tunnels straight through the middle of a mountain, or worse, from illness. The rail historian George Tabor estimates, for example, that in its first two years of construction the new line between Fort Salisbury and the main Cape to Cairo line cost the lives of 400 of its white workforce (around 60 per cent), almost all 500 Indians, and one third of the African workers. Although the main killer was malaria, almost as dangerous was the local wildlife; losing a worker at night to the local lion population was a regular occurrence.17


It is easy to forget today, but another vast power that the railways helped to unify was America itself.


America’s railways were soon to rival Britain’s own.18 Stimulated by furious competition, the new railroads quickly spread across the country, helping domesticate the old Wild West and putting an end to the old wagon routes such as the Oregon Trail. By 1869, the first transcontinental railroad had been built linking the east and west coasts. As in Britain, the business ethics and methods of competition were not always immaculate – this was the gilded era in which the term ‘robber baron’ was popularised – but no matter the rail tycoon’s ruthlessness, the networks they created succeeded in transforming the lives of their customers. Rail freight charges alone fell by 90 per cent between 1870 and 1900.19


Across the world, the railways changed economics, armies, lives and nations. For nearly a century they reigned supreme.


The Underground Railway


Perhaps nothing better represents the dynamism of Victorian Britain than the quest to solve the problems of London congestion.


As the centre of a rapidly growing world, London had been expanding rapidly, more than doubling in size to 2.5 million by 1850.20 The influx of new people created traffic problems far beyond the capacity of horse-drawn omnibuses, but Parliament refused to allow the main railways to cut into the centre of the city.


The range of suggested solutions sounds, frankly, like something out of science fiction: trains powered by atmospheric pressure, a crystal railway enclosed in glass just below street level between St Paul’s and Oxford Circus, or, alternatively, above ground in an arcade so spacious it could enclose houses and shops as well. Another suggestion was a cable railway, powered by a stationary engine pulling its carriages along a rope.


Or, just as crazy, a steam railway running under ground.


But nevertheless, that was exactly the option the 1854 Royal Commission went for. After incessant campaigning by social reformer Charles Pearson, they granted planning permission for a new railway line to be constructed underground between the northern London termini. To be fair, there were indeed significant early problems in the construction and after the opening of the network in 1863. Despite the ingenious use of vents out onto the streets, the engineers never fully solved the problem of running a steam engine through a cramped space. Many passengers struggled to breathe in the smoky, confined atmosphere.21


But nevertheless people kept coming. In only its first year of operation, nine million passengers used the new ‘Metropolitan Railway’.22 Just as incredibly, the network soon went through another two further huge innovations in technology. The initial cut-and-cover lines dug just below the street surface were joined by new lines dug deep under the ground, while in 1890 the steam problem was finally solved with the use of electricity to run the trains. Eventually the entire Tube system was electrified, a feat that we still haven’t managed to replicate on the country’s railway network as a whole.


Steam, Fuel and Electricity


The development of working steam engines at the turn of the nineteenth century opened many possibilities to entrepreneurial Victorian inventors. Simultaneous to the application of the new power on rails, other inventors were looking at possibilities on water.


The first prototype boat powered entirely by steam, the Palmipède, first sailed in 1776 in France, and progress continued rapidly until the Charlotte Dundas, perhaps the first practical steamboat, developed by William Symington in Glasgow in 1801. Within ten years, these paddle powered boats had entered commercial service on both sides of the Atlantic, although the limits of the technology and its insatiable need for fuel required them to stick mostly to inland waters.


The technology continued to develop. No one pushed it further than Isambard Kingdom Brunel. His 1838 ship the SS Great Western was the first steamship purpose-built for entirely steam powered crossings of the Atlantic. Indeed, the Great Western should have been the first ship to cross the Atlantic entirely on steam power, but was beaten by a rival, the SS Sirius. Unfortunately for the Sirius, this was only achieved with a three-day head start and the frantic burning of cabin furniture and a mast as fuel grew low. By contrast, the Great Western glided into port with 200 tons of coal to spare.


Brunel’s second ship, the SS Great Britain, was if anything more revolutionary. Finished in 1845, the Great Britain was the first ocean-going vessel to combine steam power, an iron hull and the new screw propeller system, pioneered in 1839 by the SS Archimedes.


The combination of these three technologies revolutionised naval life, both commercially and militarily. It put an end to the ‘Age of Sail’ that had dominated European affairs since the Middle Ages. Eventually, the development of Sir Charles Parson’s steam turbine engine, first prototyped in 1897 onboard the Turbinia, would lead to yet another generation of technology. However, this did have the effect of catalysing an arms race between Britain and Germany as the new Dreadnought class ships were launched.


Commercially, the dependability of steam power gave shipping a reliability and speed that it could never have enjoyed while still relying on the wind. Both the price of freight and the time it took for passengers to cross the oceans radically dropped.


Steam changed the look of our cities as well. Before the nineteenth century, buildings had been limited in height to around six floors. The combination of the new steam power, American inventor Elisha Otis’s 1853 safety elevator and new building techniques brought about the age of the skyscraper. For the first time, cities could grow up as well as out.


But steam was only the first of three technologies that were to change fundamentally the way transport worked.


A problem with steam technology is that in burning the fuel away from the engine there results an inevitable loss of efficiency in the transfer of energy. By contrast, the internal combustion engine powers itself through the burning of the fuel right within the engine itself, pushing a piston and thus powering the motor. This allowed for smaller, more powerful engines.


Just as in the railways, developing an engine that was efficient and compact enough to power transport required a steady aggregation of different innovations in engineering and science. The modern form of the internal combustion owes most to the German Nikolaus Otto. His 1870s four-stroke engine provides the template still used today.


Finding the right fuel source proved to be no simpler. Early attempts envisioned the use of gunpowder, although this was quickly realised to be unpractical. Otto’s engine was actually built to be powered by natural gas, but the pipelines required made this an impossibility for transport. It was the fortunate discovery of the by-product of kerosene refinement – petrol – that was to ensure the internal combustion engine’s success.


Even more compact than petroleum was the last of the three new sources of power: electricity.


The first demonstration of electricity powering mechanical force was made by British scientist Michael Faraday as far back as 1821, and by the 1830s inventors across the world were building their own electric motors. None of them, however, would initially be able to make a commercial success of their invention due to the expense and poor capability of the day’s battery technology.


Electricity only became practical as a power supply for transport after Thomas Edison had developed the idea of an electricity grid. While electricity allowed lighter, more nimble vehicles, it seemed most practical for vehicles that could be kept in constant contact with tracks.


These three technologies of steam, internal combustion and electricity were to define much of what was to come over the next hundred years. Gradually our transport methods have been undergoing a long-run transition, first from steam to internal combustion, and now in turn onto electricity. Ironically, steam’s only use today is in the heart of some of our most advanced vehicles, nuclear powered submarines.


It was by no means initially obvious what application would suit which technology, and it was only a slow process of trial and error that made the right connections.


Take the example of cars. Throughout the nineteenth century, engineers experimented with different ways of replacing the horse with a carriage with a motor. As late as 1900, it was by no means clear whether steam, electric or petroleum cars would rule the future.


Britain was an early pioneer in the technology of steam cars, and saw vehicles running on the road as early as 1801. Over the next few decades the technology was refined until a combination of overreaching government regulation and careful lobbying by the competing railroads was to kill it off. The 1861 Locomotive Act enforced a four mph speed limit (or just two mph in towns), and required each vehicle to be preceded by a man carrying a red flag sixty yards in front of the vehicle.


Progress did continue overseas, and by the turn of the century there was a mix of steam, petroleum and electric vehicles available for purchase. Each had their advantages and disadvantages. Steam was quiet and could be fast – the Stanley Steamer set the world land speed record at 127.7 mph in 1906 – but needed a heavy engine, and required at least a few minutes to start while the engine heated up. Electric cars were quiet and convenient, but could only achieve limited speeds and were constrained in their range. Petroleum cars had more power, but needed difficult gear changes, and required hand cranking to start the motor. A bad backfire could break the operator’s arm.


Where electricity did excel, however, was in its use for short distance transit.


By the middle of the nineteenth century, horse-driven trams were beginning to appear across the world. The clear advantage in rails came from the low friction of metal on metal, allowing the horses to pull heavier weights more easily, no matter the weather conditions. This made the trams much cheaper than horse-driven omnibuses, and more accessible to the working classes.


It was still expensive to provide the service, for each horse could only work so many hours a day and had to be carefully looked after. The conversion of the tramways to electricity by contrast, with each vehicle able to connect directly into the grid, allowed for vehicles that were light, efficient and cheap.


In retrospect it is amazing how quickly the age of the horse came to an end. In 1900 London still had 3,681 licensed horse-pulled buses and 1,473 trams. By 1915, there were only thirty-six horse-pulled buses and two trams.23 The dominant form of land transport for millennia had been replaced in little more than a couple of decades.


The Twentieth Century


The end of the nineteenth century was not to see the end of the transport revolution. The twentieth century was to see yet more developments, as transport took to the skies. More than any other development, however, the story of transport in the twentieth century was dominated by the rise and rise of the automobile.


Despite its impact on ordinary life it is worth pointing out that many of the car’s wider effects were not completely original. They built on earlier trends from one of the few nineteenth-century transport inventions not to depend on steam, petrol or electric power: the humble bicycle.


The first forerunner to the modern bike was built by German Baron Karl von Drais in 1817. Using a simple wooden frame, its two wheels were powered directly by human motion. Initially conceived as a practical means to lessen the need for horses, their nickname of ‘dandy horse’ showed how quickly they became little more than a fad for wealthy fops. By 1860, the notion of pedals had significantly increased the technology’s popularity and led to the golden (if often hazardous) age of the Penny Farthing bicycle.


By the start of the twentieth century, bicycles had reached their modern form with the creation of the ‘safety bicycle’. Using a new rear chain drive, this allowed both effective speeds and wheels much closer to the ground.


Now safe and easy to ride, the popularity of bicycles rapidly spread, both for men and women. Bicycles helped to create a model for a new mechanised industry, the methods of assembly line production, and widespread advertising to drive demand. Aggressive lobbying by cyclist groups was to lead to the first government steps in improving the roads, which had been neglected since the emerging dominance of steam.


In the automobile market itself, the contest between steam, electric and petroleum power was eventually decided in favour of the fossil fuel. The invention of a small electric starter motor removed the need for hand cranking, while Henry Ford’s perfection of assembly line processes for his 1908 Model T radically reduced prices.


As the century continued, petrol cars went from being a plaything for the rich to an essential that every family (and eventually adult) expected to own. In 1913 in the United States there was one car for every hundred people. By 1922, after Ford had halved their cost, one in ten could expect to own their own automobile. By 1950, there were 50 million cars in America, or one for every three people.24


Just as the railways a century before, the rise of the car altered the way we lived. It changed the daily habits of families, giving them more freedom to roam, and opening the possibility of new supermarkets and retail centres. Their architectural impact was immense, completely reshaping the look and feel of cities. As architectural critic Reyner Banham quipped, he learned to drive so that he could read Los Angeles in the original.25


But their impact was less positive on the methods of transport they replaced. Just as the original railways had made the old turnpike system unviable, the new cars in turn would cause immense difficulties for the railways. Some transport methods like the trams disappeared almost entirely.


In response to this new competition the railways accelerated their already ongoing consolidation. In Britain they merged to such an extent that by the 1920s there were only the so-called ‘Big Four’ railway companies left: Great Western; London, Midland and Scotland; Southern; and London and North Eastern.


The coming of the First World War was to be a catalyst for much change, in the railways as everything else. The concentration of the railways made it easier for the government to take over the operation of the industry, on the grounds that they were a strategically necessary asset. This imposed enormous strain on the infrastructure that the government never fully compensated the railway companies for. Neither was the industry helped outside war by restrictive regulation of their freight business, which limited their rate of return and forced them to carry unprofitable cargo. Such a system might have made sense in the days when rail held an effective monopoly, but they now faced increasing competition from road haulage. At the same time, they faced falling demand from new consumer industries that no longer required such bulk transport.


The desperate search for an edge in combat encouraged massive technological innovation in transport. By the end of the war, the new tanks had begun to make a difference against the machine gun and trench warfare. The development of submarines – a concept that had been toyed with since Greek times – was to show the chaos that disruption of normal transport routes could bring.


A more optimistic development was another vehicle that was to make gigantic leaps forward during the war: the aeroplane.


Throughout the nineteenth century, inventors had explored different technologies both for gliders and the engines that could power them into flight. Experiments in the world’s first wind tunnel by British engineer Francis Herbert Wenham in the 1870s proved that heavier than air flight was possible, but it took until 1903 before the constant experiments of the American Wright brothers proved a success. The Wright brothers’ jealous protection of their patents held back progress in their own county, and the centre of innovation instead shifted to Europe. Progress continued rapidly, especially under the extreme pressures brought about by war.


After the war, several new commercial airlines were formed, but it soon became clear that costs were far too high in the fledgling technology for the business to be economical. By 1921 all the British airlines had been forced out of business, while foreign competitors had their profits guaranteed by their respective governments. Unwilling for the UK to fall behind, the government began looking into its own subsidy regime. By 1924, it had decided that the existing four airlines should be merged into a single firm, the new Imperial Airways.


Thus was set in place the pattern that was to bedevil international aviation over the next century. As each country supported its own flag carrier, it was impossible for any airline to go bankrupt. Competition could only drive prices down, pushing them far below what the airlines needed to make a profit. As late as 2003, The Economist magazine could complain that airlines had never succeeded in their sixty years in earning a return on their capital.26


Despite sheer gains in speed, passenger demand for aviation remained low for the first few decades, held back as much by comfort and perceived safety as cost. For those who preferred a more stable ride, there was also the German-pioneered Zeppelin, one of the reasons for the distinctive shape of the Empire State Building: its owners argued for it to be used as a landing terminal for the craft.27


While technological progress continued, it soon became clear that there were fundamental limits to what could achieved through a propeller and piston-based engine.


Determined to be a pilot ever since he was a child, the inventor of the jet engine Frank Whittle was as brilliant and daring in his engineering as he was in the air. Throughout the 1930s he doggedly pushed his idea of a jet-based turbine engine despite almost unanimous official scepticism. Only after he had raised enough venture capital to develop a prototype engine in 1937 did the Air Ministry take an interest in funding.


The first British jet plane, the Gloster Meteor, finally flew in 1943, although by this time a German, Hans von Ohain, had independently developed a jet engine of his own. Later in life, when both had moved to America, the two inventors of the jet were to become good friends.


The jet plane was just the last in a long series of innovations. By the beginning of the Second World War the world’s transport systems had entered a golden age with a wide variety of modes: automobiles and steam trains for land; buses, trams and a newly electrified Underground for the cities; ocean liners and submarines at sea; aeroplanes and Zeppelins for the sky.


Comet and Concorde


For a brief moment, in the ten years that followed the Second World War, Britain continued her lead in aviation innovation.28


The memories of the Spitfire’s triumph in the Battle of Britain still vivid, a vast array of manufacturers sought to ensure Britain’s triumph in the new Jet Age, and to scale the seemingly insurmountable sound barrier. Vast crowds turned out year after year for the Farnborough Air Show to see the latest wares, even after the horrific accident in 1952, when twenty-seven people were killed by the wreckage of an imploding de Havilland 110 fighter falling into the crowd.


Inevitably, the most cutting edge technology was developed for military purposes. Not only had the war shown the necessity of air superiority, but, in the years before the deployment of ICBMs, bombers were an integral part of an effective nuclear deterrent.


But Britain was a poor country in the wake of the conflict. Struggling with the debts built up, it could no longer afford continued massive expenditure on the air force. Looking to make savings, the government suspended development on military aircraft. As, it declared, there was no conceivable possibility of war in the next ten years, the RAF and Navy could do without new fighters until at least 1957.29


Whatever the military reasons, the pause was to prove fatal for Britain’s technological lead. Advanced projects such as the 1,000 mph turbojet M.52 were quietly cancelled.


In civil aviation, Britain had also enjoyed a brief ascendancy. The de Havilland Comet was the world’s first jet airliner, entering commercial service as early as 1952 and cutting flight times in half.


But then disaster struck.


Two Comets failed to leave the runway – accidents initially blamed on pilot error, but later discovered to be the result of a flaw in the design of the wing profile. Worse, over the next two years a further two aircraft were to experience complete structural failure mid air, taking the lives of their passengers and crew.


The aircraft was grounded while the faults were investigated, but by 1958, when the problems with the pressurisation of the cabin had been resolved, Britain had lost its technological edge. The same year planes from foreign competitors such as the Boeing 707 or the Douglas DC-8 were launched, designs with which the older plane could never compete.


It is difficult to know who to blame for the downfall of the British aviation industry. The technological flaws were inexcusable, but then there are always problems with new technology. In many ways the industry struggled to make the transition away from wartime to the more modest demands of peace.


The coming of the jet plane completely transformed the nature of tourism, radically increasing capacity. By shuttling back and forth, even the relatively small 707 could carry as many passengers as the Queen Mary ocean liner.30 By 1957, there were already more passengers crossing the Atlantic by air than sea, and traffic then doubled every five years.31


While there only had ever been a relatively small number of the great ships, there were soon hundreds of planes crossing the sky. The only way to fill up all the capacity was with a radical expansion of travel, far beyond what the airlines had initially predicted. The age of mass foreign tourism was born.


Looking to surpass the 707, the British and French governments joined forces in the pursuit of a new supersonic jet liner: the Concorde.


Supersonic jets were widely assumed to be the future of commercial aviation, in just the same way that they’d become the norm in the military arena. Learning of the advanced state of the European plans, even the American government panicked. President John Kennedy went so far as to promise to subsidise up to 75 per cent of the development costs of Boeing and Lockheed’s own supersonic projects.


But creating a supersonic plane with the needed scale, efficiency and range proved a more difficult proposition than had initially been expected. The smaller streamlined body and lower fuel efficiency of the jet meant that the plane required up to five times as much fuel per passenger as subsonic planes. Fundamentally different engineering is needed for below and above the sound barrier, and the plane inevitably had to be a compromise between the two. While faster, the planes could still only make the trip back and across the Atlantic once a day, meaning there was little financial advantage to the operators. Worse, the backlash from its noise pollution resulted in it being banned from operating at supersonic speeds anywhere other than above the ocean. This fatally restricted the routes that the service had a speed advantage on, and was to be the undoing of its commercial ambitions. The project only ever later achieved limited profitability when it was positioned as an extremely premium service, with ticket prices to match.


Instead, the future was to belong to Boeing’s 747, introduced in 1969. A giant of an aeroplane, able to carry over 500 passengers, it was initially intended by its developer only as a temporary solution. Boeing assumed that the future for passenger service belonged to supersonic jets, but believed that the 747s, with their distinctive hump-like upper deck, could be easily convertible into cargo planes where speed would be much less important.


They were wrong. Boeing’s own supersonic project, the 2707, was cancelled, while the latest model of the 747, the 747-8, is due for delivery to its first customers in mid 2011. The temporary solution has survived forty years.


But then the age of transport innovation itself was coming to an end. The jet liner was to be the last significant transport innovation to carry passengers. Trains continued their slow conversion from steam to diesel to electricity, and a few countries experimented with new high speed networks to better compete with flights. Cars continued to grow more reliable and safer, although increasing congestion limited the speed gains that could be achieved.


Only in space would we see the doing of things that hadn’t been possible before – and that, in harmony with the age, would be dominated by the state.


The Rise and Fall of Planning


While the story of the nineteenth century was largely private-sector led, the twentieth century was to see the rise of government. Planning would dominate the scene.


During the Second World War, the government again took much of Britain’s transport industry under direct control, but, this time, it did not return it back to the market after the war had ended. The railways were merged into a new British Railways, and the airlines reorganised into the twin British Overseas Airlines Company and British Europeans Airlines. Even road haulage was nationalised under the all powerful British Transport Commission.


In 1953, the Conservative government made some moderate reforms to this system, returning haulage back into private control and reorganising control of the railways. For the most part, however, they accepted the new settlement of government control in transport.


One of the advantages of this was that the government began a programme of massive investment in the roads, hoping to create a national network of motorways to rival the autobahns in Germany or freeways in America. The first road, the M6 Preston Bypass, opened in 1958, and the government then continued to expand the network throughout the next thirty years. Despite this encouraging development, it should be noted that in the 1930s the government actively prevented private investors from building their own motorways.


The continuing and growing success of the roads had its problems. The government tried to build enough capacity to stay ahead of congestion in a policy that became known as predict-and-provide, but never acted fast enough to prevent traffic jams in the city centres.


As the success of cars grew, the railways struggled as passenger numbers plummeted and freight fled to the unregulated roads. In 1955, the government attempted to stem the ongoing losses with an ambitious Modernisation Plan to bring back passengers to the railways. It called for a new generation of stations and trains, and a conversion to diesel and electric power to restore ongoing profitability.


The plan failed. Passenger revenue and freight revenue continued to drop, and it became increasingly obvious that, aside from spending more money, there were no strategic ideas on how to improve service quality or attract customers back.


Accepting the inevitable, government policy began to see the railways as in a period of managed decline. Burdened with the costs of a vast network built for Victorian levels of demand, the railway were simply uneconomical – but even moderate attempts to prune them back such as the 1960s Beeching cuts proved vastly controversial. As a government-owned institution, raising fares was often politically difficult, if not impossible.


Meanwhile, the air industry enjoyed steady growth, although Britain never was to regain its post-war lead. The initial primary airport of Croydon was recognised as unsuitable for future development, constrained by a shortage of land, and development consequently moved to a new site at Heathrow in 1946. Meanwhile Britain’s two state airlines were merged in 1974 into the new British Airways, while other independent airlines such as British Caledonian managed to find a niche for themselves – this despite government regulation limiting its ability to compete in markets where British Airways already operated.


It was the United States who were to start the privatisation movement which was to so change transport. Over the 1970s the Nixon, Ford and Carter administrations between them would introduce acts liberalising trucking, rail and aviation.


The liberalisation of aviation in 1978 was the first and perhaps most dramatic change. Many of the old American firms such as Pan Am and TWA did not survive the transition to the new era, but the result was a far more competitive sector. Traffic increased by over 150 per cent, while over 80 per cent of passengers enjoyed lower fares.32 New business models were explored. Rather than try to offer every route direct, airlines realised they could serve a far broader market by first flying you from local airports into a regional hub instead. A new range of low cost carriers such as Southwest Airlines offered discount prices.


Results in the railways were almost as dramatic. For many decades, the railways had struggled, many companies going bankrupt. It was simply not possible to run a profit while restrained by government controls on prices and services, and in particular by the loss making passenger trains they were forced to run. The US 1980s Staggers Act did away with all this, and in the process was to create arguably the world’s leading rail freight market. Productivity levels, which had stood still for decades, have risen by 172 per cent since, while rates halved.33 In sharp contrast, the US continued to lag behind the rest of the world when it came to shipping, held back by the protectionism of the 1920s Jones Act, which mandated that domestic cargo had to be carried and built by US facilities.34 In 1948, over a third of commercial ships were American. Today it is less than 2 per cent.35


In Britain, transport was similarly one of the sectors to be most radically affected by the privatisation agenda of Margaret Thatcher’s Conservative administration in the 1980s. The government began by privatising freight, Associated British Ports and Jaguar, hoping to achieve the same success they had enjoyed with the privatisation of British Telecom.


The first major sector to be privatised was the buses. In the wake of the 1985 Transport Act, Transport Secretary Nicholas Ridley implemented a breakup of the National Bus Company into over seventy separate local bus companies. Ultimately, this level of diversity would soon prove unsustainable, and most of these smaller units quickly consolidated into bigger organisations.


The air industry was next to be liberalised. The British Airports Authority was privatised whole in 1986 as BAA Plc, with the expectation that this would increase its ability to raise private capital for greater investment. Shortly after, in 1987, British Airways followed. In the run up to privatisation Sir John King had led a remarkably successful programme to cut costs and return the company to profitability, and by the early 1990s the company even enjoyed a brief period of success as ‘the world’s favourite airline’.


The privatisation programme was largely seen as a success, generating new competition. Throughout the 1970s, aviation entrepreneur Freddie Laker had sought to create a new SkyTrain service, offering flights across the Atlantic at a third of the going rate. After six years of constant negotiation on both sides of the Atlantic, SkyTrain was finally granted a licence and launched to huge initial success. Passengers queued overnight to obtain tickets, while Time magazine went so far as to put Laker’s face on its front cover. Despite this early success, in 1982 Laker Airways went spectacularly bust, unable to keep up with its own over ambitious plans for expansion or a controversial 1981 agreement between BA and Pan Am for drastic fare cuts to match Laker’s rates. Partly a result of this, in 1981–2 BA lost as much as £144 million,36 but then, directly backed by government loans, it could afford to make such losses.


Nevertheless, Laker’s lead was soon followed by other companies such as Virgin Atlantic and the low cost carriers Easyjet and Ryanair. Mindful of his experience fighting the establishment, Sir Freddie Laker memorably instructed Richard Branson of Virgin, ‘When BA come after you, which they inevitably will, shout long, shout hard and then sue the bastards!’37 In return, Branson was later to name one of Virgin’s Boeing 747s The Spirit of Sir Freddie.


Privatisation in the railways was to suffer from longer lasting problems. By the 1980s British Rail had improved on many of its earlier faults. New generations of High Speed Trains were providing efficient connections between cities at a much lower cost than the French and Japanese solutions of dedicated high speed rail lines. Passenger numbers were increasing, while the relatively low level of subsidy made British Rail one of the most efficient railways in the world.38


Having to start from a single monolithic national company, the government attempted to create new markets by dividing up British Rail into its core functions; new companies were established for operating trains, holding the stock and maintaining the infrastructure. Yet, despite the theoretical benefits such competition should bring, they were unable to prevent massive increases in costs and subsequent subsidy.


Meanwhile, the continued race to meet demand for new roads struggled. Academics began to insist that no increase in capacity could ever meet seemingly inexorable demand. At the same time, environmental concerns over the cost to the natural landscape and global environment became more pressing, especially in the wake of a series of highly controversial protests at the sites of new roads.


Despite the changes it wrought, the privatisation wave of the late twentieth century provided at best a check to, rather than a complete reversal of, the nationalisation experiment. Through its tight control of regulation, land planning and franchising processes, the government remains in firm control of the progress of transport. Indeed, many systems seem now so tied up with government that it is far from clear how Britain could return to a private system even if wanted to.





Lessons from History


If one lesson stands out clearly from the past, it is the sheer unpredictability of progress. Technical advances arrive abruptly rather than in a steady linear trend. Horses disappeared in a decade or two. The railways expanded in barely much longer. While technological progress is a product of steady evolution and the accumulation of ideas, the point at which a technology becomes practical can arrive with astonishing speed and leave companies and governments completely unprepared.
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