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We live in a world which is characterized by global infrastructure networks for com-
munication and transport. These networks are growing rapidly since 200 years. It is
unquestioned that they changed the societies of the Western world. The positions
about their impact are extremely contradictory and there is often a wide gap between
visionary imaginations and real outcome. At the beginning, when technological sys-
tems for communication and for transport were ready to be set into business visions
spread out how these systems might influence the future of society. The expectations
were in many cases not very modest. What had been developed to serve a certain
purpose and should ease daily life somehow suddenly was not only by a few envis-
aged as of fundamental importance and would at minimum contribute to the birth of a
totally new and even better society which then was offered to be wealthier, more
democratic, peaceful, and more enlightened.

Many of these options and hopes failed and one knows technology is neither good
nor bad; nor is it neutral and there are a lot of shades of grey in between.! But what
does that mean? In my paper | will discuss the development a worldwide and very
huge infrastructure on the example of the railways. Therefore, | try to answer the fol-
lowing questions: What are the historical experiences with these infrastructural net-
works? How should we qualify their impact on society? How should we interpret their
advantages and disadvantages, and what can we learn from up-rise and decline of
such a 150 to 200 years old global infrastructure? | start with a short description

about the reasons why railways appeared in the world around 18007



Although, Europe possessed good transport networks that were more efficient than
the even good transport networks of the Chinese Empire, the great success in mod-
ernising passenger transport by post coaches could not hide the great problems in
transport of goods at the end of the 18" century.? It was the transport of mass goods
and heavy loads that increased together with industrialisation, but the capacity of
land transport by carts was limited by the power of horses and the fragility of modern
road which consisted of loosely poured sand and rock layers. Technical measure-
ments as broader wheels did not solve the general problem and so transport was
shifted to rivers and canals when possible. The advantages of water transport for
mass and heavy load were obvious. But there existed a lot of disadvantages too. The
length of rivers and canals one could made use of was only a fraction of the length of
the road system and then depended shipping on sufficient rain in summer and mod-
erate temperatures in wintertime. All in all there was enough pressure to think about
a fundamental innovation in land transport, of transport facilities independent from
roads and waterways around 1800. The thinking, but also practical experiments, —
especially in the heart of industrial progress, the regions of coal mining and furnaces
— led to practical achievements: the system of railways, fer de chemins, Eisenbah-

nen.

The concept of railways was based on the fundamental physical idea that hart wheels
on a hard ground would reduce frictional resistance and therefore minimise the en-
ergy for the transport process. At the beginning of the railway age we find extremely
fragile steam engines on iron wheels and rails pulling some wagons in British coal
mines. These experiments of a non animal driven system showed two things: Iron on
iron means more than 90 per cent less energy than traditional road transport on

sandy runways.

Beside that, iron roads solved the problem of fast destruction of roads by heavy load
and permanent use. It were these railways which eliminated the bottleneck in long
distance transport of goods and — what was not aimed — increased passenger trans-
port to unknown dimensions. The speed — 20 to 30 kilometres per hour — and an as-
tonishingly capacity of the new transport system revolutionised transport in Europe
since the 1830s.



Technical but even more economic success caused the railway mania, i. e. an enor-
mous flow of investment capital spurring on hopes of extraordinary profit. But the in-
vestments for construction of a second and totally new transport web beside the old
one were tremendous expensive. Railway construction afforded up to 50 per cent of
capital investments of a developed industrial economy. This was why the construc-

tion of the net of iron roads needed several decades for completion.

The construction of railways had started in Western Europe in the 1820s and was up
to the 1860s characterised by private committees in cities. The big wave of nationali-
sation of railway companies did not began before the last three decades of the 19"
century, continued in the 20" century and then ended in some countries in the 1980s,
in a big wave of reprivatisation. However, the contradiction of private and state rail-
ways companies existed from the beginning onwards where the relationship of the
two models was different and particular in every country. Extreme examples are
countries as the UK at one hand and Belgium at the other. In between we find many
mixed systems. | will not to go too much into details about this, but it is important to
consider that a good deal of the growing network was developed and financed by
private entrepreneurs.® With the help of these also transnational active investors
Europe got a network and it was this internationality of investors and their product
that we could speak of an European network beside all national characteristics.*

Therefore developers needed good arguments to convince potential investors. Many
arguments were overdrawn and far from reality.> Nevertheless, many memorandas
were right: Railways would have far reaching consequences on economic, social,
political and cultural matters of society. But these consequences differed from place
to place and from time to time. Let us look a bit closer at the network that were real-

ised in the world up to World War One.

Around the 1870s Europe and North-America was covered with a rapidly growing
railway network for multidimensional purposes in the field of transport of passengers,
goods and information. Railways impacted on Western societies in numerous ways
by accelerating all transport and distribution processes in economy but also in social
respect for example by mobility of labourers or in political affairs by accelerating ad-

ministrative processes and flow of information. The efficiency increased by intertwin-



ing railways with the telegraph network. Not by accident telegraph lines grew rapidly

alongside railway lines since the 1850s.

Most impacts had railways on increasing industrial countries and this was why in
Western and Central Europe the 19" century became the age of railways. There the
networks were growing steadily attached thousands and thousands of kilometres of
new lines. The German network for example increased in 70 years from 35 (!) to
60.000 kilometres and connecting more or less all cities. Although the railways were
built for goods transport they had extreme importance for passenger transport too
which exceeded for some decades clearly the income form goods transport.® The
passenger transport covered all social classes but was sharply divided into different
classes of comfort.

Railway transport had impacts on all parts of society. They distributed raw material as
coal and ore. They carried workers which ware essential for the establishment of a
modern industry and they supported migration in the nearer surrounding and into far
regions of the transatlantic world.” They served business travel of merchants and
bankers, allowed politicians to travel to congresses, meetings and so on. Architects,
city planners and engineers undertook long journeys just to collect information and
artists travelled for inspiration or to exchange with other artists just to look for a mar-
ket for their oeuvre. Militaries thought over their strategic principles in the light of the
logistical possibilities of railways and politicians and administrations made use of
railways for a more efficient administration in time-compressed countries. Education
travels developed into tourism in spas or just for sightseeing of natural or cultural
monuments or just for beautiful landscapes. All in all transport costs decreased and
this was one of the pre conditions for the long lasting industrial rise of Europe which
led to the economic hegemony over the rest of the world. Already in 1914 the Euro-
pean economy achieved a degree of interdependence that they only reached again
in the 1970s.°

But this wide spectre of functions, the multidimensional use of railways depended on
a dense structure of the net. And the European net was in this respect not homoge-
nous. We find remarkable distinctions in its density. Full developed railway networks
which served all functions railways are made for were growing only in Western and

Central Europe. At the periphery in Europe’s South, North and East railway construc-



tion started with a delay of two or three decades and did not achieve a density similar
to that of railways in the middle of Europe.? This had economic reasons as late indus-
trialisation but resulted also from political influence of the state. The European space
in the East was dominated by four Empires: Prussia (i.e. Germany), Habsburg, Rus-

sia and the Ottoman Empire.

These were — with the exception of Germany and parts of the Habsburg Empire po-
litical and military strong powers but with great deficits in economic modernisation.
Strategic innovations were always connected with affords for internal stabilisation and
for territorial expansion. The infrastructure of railways was formed by massive inter-
vention of the state and less developed by private investors. Last but not least, rail-
ways in Eastern Europe had to cover wide spaces with less dense population. This
corresponded with a less dense railway network. The result speaks for itself. We find
long connecting lines between the distant bigger agglomerations. These extended
sometimes to single transcontinental links.*® However, in Eastern Europe the eco-
nomic and social effects of railway contributed to a more intense traffic, but they were
not able to create additional traffic as consequence of a flourishing economy. More-
over, some of these railway constructions were contra productive because they ab-
sorbed the capital necessary for investments in manufactures. It was not rare that

railway lines in Eastern Europe failed to be successful.

Delays in construction, less density, political and administrative orientation, all to-
gether, this was the reason why railway in Eastern Europe did not show the same
revolutionary effects as in other parts of Europe and this had consequences. The so-
cieties in Eastern Europe never had left the path of a “catch-up industrialisation”
(nachholende Industrialisierung).**

212 There are some

What could be said about railways in other regions of the world
remarkable observations. Only in North America do we observe a development com-
parable to that of Central and Western Europe. On that continent the European dy-
namics were even surpassed. With the opening of the line from Baltimore to Ellis
Mills in 1829, the railway era even began before the construction of the Liverpool-
Manchester railway. The line was part of a huge project to connect Baltimore to Ohio.
From these modest beginnings a dense network soon covered the Eastern states of

the Union. This furious start had its reasons. Hence, there existed some important



differences between American and European railways. Instead of governmental
guarantees of the interest rate or railway construction by the state, the Union sup-
ported many railway projects by generous donations of land. Furthermore, the ongo-
ing expansion to the West played an important role. In contrast to the European rail-
ways the American ones served the big colonisation process of an entire continent.
Railways were not only involved in settlements and in the development of an urban
landscape but were also used by settler groups who were recruited to cultivate the
land donations. Thus, railways did not simply connect urban areas with each other
but supported their foundation and developed in this way their own transport market

in the Middle West and alongside the transcontinental lines.

As a result of these specific circumstances the American railway network soon ex-
ceeded that of Europe by far. Within a few decades the largest share of the world-

wide railway network was developed in North America.?

However, also the American continent had its periphery. The densiest parts were the
American East and the Midwest of the United States, but then only some main axes
from East to the West coast could not hide that we find in between big holes related
to only less dense populated areas. Although the railway network in the North of the
continent were not very dense. In Canada railway constructions started very early in
1836 but nevertheless longer lines followed very late. It was not before the 1880s
when the Canadians made serious attempts for the construction of a transcontinental
line from a dense city landscape the East to the West coast. In 1881 the Canadian
Pacific was founded and in 1885 the whole line could set into business. Construction
work was expensive and the company nearly went bankrupt but afterwards the rail-

way developed to a flourishing trust with a wide range of business activities.**

Also in Central and South America first railways were constructed very early in the
1830s (f. e. Cuba 1837), but single lines and sometimes regional networks followed
late. A transcontinental network or even a throughgoing line was not achieved. The
construction of even a part of such a line as the Trans-Sandine Railways lasted dec-
ades before it could be finished. There existed neither connections from North to

South nor connections from East to West.*®



The rest of the railways in the world formed only fragments of a network too. In many
cases we find only single lines which served the interest of colonial powers. The
gauge of these lines differed, they were less compatible and formed an extra hin-

drance for later connections to larger entities.*®

A good example might be China. The administration of the Empire resisted railway
construction for a long time. They feared the influence of foreigners when they got
easy access to the inner territories of the country and they feared a destabilisation of
the Chinese economy. Railway construction began not before 1876 which was a 24
kilometres railway from Shanghai to Woosung.*” After 1895 colonial powers as Great
Britain, France, Japan and Germany choose the imperial capital Beijing as the centre
of the future Chinese railway network. Several lines were stretching out from Beijing.
By 1911, there were around 9.000 kilometres of tracks in China in the possession of

foreign companies.

More developed networks had been created in Japan and India. In Japan the first line
was built not before 1872 and connected Tokyo with Yokohama. But up to 1900 the

network increased with the support of German advisors to 6.000 kilometres.*2

Pretty much earlier than in China and Japan railway construction in India started with
the project of the Great India Peninsula Railway already in the 1850s.%° Around 1880
no less than 15.000 kilometres on tracks existed and in 1910 no less than 50.000
kilometres. This was five times the size of the Chinese railways and nearly as big as
the German one. But because of the great expansion of the land the density of In-
dia’s network was only one tenth of the German one.?° Railways transported the
products of the continent as coal, wheat, tea and cotton, from the interior provinces to
the harbour cities. And the Indian Railways initiated mass passenger transport by

cheap tariffs.

Let us have a short look at the two continents that remains. Australia got his first rail-
way line in 1846 and five decades later the Australian network included 21.000 kilo-
metres tracks. This was only two fifth of the Indian railways.?* Africa then “occupied
among all continents the last position.”?? In Africa France were active in Northern Af-
rica and in the Sub Sahara region and Great Britain in Egypt and South Africa. Other

colonial powers were engaged in Kongo (Belgium), Angola (Portuguese) and South
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West Africa (Germany) or in other parts of the continent. Most of them built single
lines from the interior to the next harbour. Small networks developed only in Egypt
and South Africa. South Africa alone possessed 8.000 kilometres line. This was
nearly the half of the total network which did not exceed the 20.000 kilometres mar-

gin. This was only one twentieth of the US American network.??

Map Railways and Telegraphs in the World around 1910 and table Length of Rail-
ways in the world 1850 to 1930%*

YEAR USA RUSSIA CANADA INDIA° GERMANY FRANCE UK
1850 14,500 500 100 2,100 900 3,900
1870 85,000 11,000 4,000 9,000 19,000 16,000 21,000

1890 335,000 31,000 23,000 27,000 43,000 33,000 28,000

1910 566,000 67,000 51,000 53,000 61,000 40,000 32,000

1930 692,000 78,000 91,000 71,000 58,000 42,000 33,000

The table shows the situation of the developing network up to the interwar period.
Although, we clearly have a progress in the expansion of the railways network in the
world from a length of some hundred kilometres in 1840 to 670.000 kilometres®® 50
years later, we must consider that most of the development took place only in two
spots in the world: Western Europe and the East, Middle West and West of the
United States. We have only two main centres with efficient and dense networks
which could serve a multitude of purposes: economic, social services as travel and
migration, political purposes, administration, meetings, cultural effects and military
logistic. Unlike to such limitations the transport system worked as a very efficient
mean for military purposes too. This was impressively demonstrated after 100 years
existence of railways in World War One which was also named a Railway War.?®

Let us summarize the development of the world’s railway network so far. The multi-
dimensional outcome of a dense railway infrastructure in Western and Central Eu-
rope and in the United States stayed to be an unfulfilled dream for the rest of the
world where only fragments of a network or single lines often for colonial interests
were installed up to the interwar period. Although the lines outside the dense railway
networks in Europe and North America did contribute to world trade and freight
transport when they were connected with shipping lines and road transport, nobody
can deny the shortcomings of the railway networks in a global perspective. Rail

transport not only had difficulty bridging the gap formed by oceans and seas between



Europe and the Americas, Europe, and Australia, or even Europe and Africa, but they
also faced great problems trying to conquer the landmasses on the way from Europe
to Asia.

However, in light of all this, the idea that the railway had a monopoly on transporta-
tion at the end of the nineteenth and the beginning of the twentieth century can be
refuted.?’” In many parts of the world road transport stayed to be without any alterna-
tive. Additional arguments speak against the monopoly thesis. Even during the so-
called Railway Age in the two hot spots of the world’s railway net, most transportation
took place on roads. The vehicles included carts, coaches, horsebusses and bicy-
cles, and, indeed, at the end of the nineteenth century the first motor cars and motor-
busses. The problem is that these forms of transport appeared in statistics only in
exceptional cases. In fact, we have no reliable statistics on short-distance transporta-
tion within villages and cities, or between villages and cities that were not part of the
rail network. In Germany, only 9.000 out of a total of 24,000 villages and cities had a
railway station.?® This means that even in a country with one of the densest railway
networks in the world 15,000 populated settlements had no direct connection with the
railway network. Moreover, many parts of the world had, as mentioned above, no
railway lines at all. In sum, railways were always far from having a global transporta-

tion monopoly.

This led us to the conclusion that railway transport was internal at any time related to
street transport and external to ocean shipping. It served only very particular kinds of
transport: mass transport, heavy load, and speedy travel. It depended in most cases
on further transport facilities at the beginning and end of the transport chain. Never-
theless railways were the element that made transport and mobility dynamic, feasible
over long distances, time saving and cheap. We must keep that in mind when we
should understand the development in the 20" century, because it was totally differ-
ent in the decades that followed World War One. One can speak without any exag-
geration from a turn around. What was at the bottom now increased considerable and
what was at the top lost its importance and dropped. We consider a decline of rail-
ways in the developed countries and a remarkable increase of railway development

in many less developed countries.



The US Railway network reached its greatest extension in 1925 with 420,580 kilome-
tres (not included the urban rail networks). In the 1930s we are faced with first route
closures and around 1950 the net had shrank to 364,000 kilometres. In 1980 the
American railways published figures of a net of 550,000 kilometres but this included
all urban railway tracks.? Similar tendencies we know from Europe and Japan. Stag-

nation and decline characterises former centres of the world railway net.

This happened, although railway companies undertook enormous strength in mod-
ernisation. They successfully raised the speed, reduced energy consumption, shifted
from coal to electricity with less emissions and offered more comfort. Electricity made
the railway to an ideal transport facility for cities and indeed the introduction of this
kind of railways started in cities and developed there since the 1880s.*° Again the
metropolises of North America and Europe stood at the beginning of this develop-
ment. But for several reason the distribution of electric railways into the general net-
works for far distance travel needed several decades. Here is not the place to dis-
cuss this. Also a second innovation, the diesel traction could only be mentioned.
There were a lot of further modernisation efforts as automatic signalling, telephone,
modern management and computerised logistic.3* But all these modernisation efforts

could not avoid the decline in the hot spots of world’s railway network.

They lost competition with increasing motorisation. Right from its beginning, the
modernisation of coaches, carts and roads had consequences for all sorts of land
transport. Transport historians reflected on this shift and drew the conclusion that the
period from the 1920s to the 1950s was characterised by sharp competition between

rail and road — StraRe und Schiene — chemins de fer et routes, and so on.*?

But why did railways lost this competition even if they were faster, safer and more
comfortable for several decades. For the answer we have to plunge deeper into the
relationship of networks. Motorisation based on the road system had some funda-
mental advantages which offered solutions for the deficits of railways. This was why
beside all modernisation and innovations railways had been marginalised by modern
road (and air transport) in the second half of the 20" century. Streets, the fundament
for any motorised road transport, formed at any time a pretty much denser network
than the networks of railways — even when great part of these net were in a miser-

able condition for a long time. The street network had already achieved, what rail-

10



ways — beside all gigantic construction efforts — never reached, a density that made
possible that every city, every village, even every house become connected to one
big net. Railways, also in their best time, always depended on streets, because
alongside streets begin and ends most transport in the chains of passenger and
goods transport. In time of motorisation it became visible that road transport vice

versa depended pretty much lesser on rail transport.

Comparison of the railway and road network in the world in 2002 (in thousand kilome-

tres)®

World area rail network road network  relationship of
rail and road
Central Africa 9 375 1:42
Southeastern Africa 39 709 1:18
Northern Africa 32 847 1:27
Southern Asia 75 3,899 1:52
Asica Pacific 65 1,788 1:28
Middle East 125 1,421 1:12
Eastern Asia 71 1,941 1:27
South America 94 2,703 1:29
Eastern Europe 109 1,900 1:17
North America 218 8,283 1:38
Western Europe 157 3,884 1:24
Japan 20 1,172 1:59
Total 1,014 28,921 1:29

Numerous initiatives took place worldwide to reconstruct and modernise the road
system in order to make it accessible to cars.** This is why in the interwar period and
in the decades after World War Two a gigantic second transport network developed
parallel to the railway network, with tremendous impacts on society. A clear sign for
this shift is the length of both modern transport networks. Although the railway net-
work grew steadily, it fell far behind the road network. In 2002 there were one million
kilometres of railway in the world. If this railway were evenly spread out in a grid sys-
tem, the furthest one could ever be away from a railway would be 65 kilometres. Of
the seven territories with the largest land areas, six also have the longest distances
of railway. With all the progress the network has made it is only one thirtieth, i.e.,
circa three per cent, of the modern road network. In 2002 there were 29 million kilo-
metres of road in the world. If the network of roads were evenly spread out in a grid
system, the furthest one could ever be away from a road would be 4.5 kilometres.
Cities are mazes of roads, often congested with traffic. In cities most people live,
work, and sleep within a few metres from a road. Regionally the highest number of
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roads per square kilometre is found in Japan and the lowest in the Middle East,

where most of the world’s petroleum, the precondition for motorisation, is extracted.®

There was a second competitor. Air transport on the other side gave answer to other
deficits of railways we had talked about. Railways and ships formed a world net long
before World War One. But as we had seen this world wide web consisted with many
gaps and holes because of desserts, isolated seas, less dense populated regions or
poor states that could not afford the investments for infrastructure. A further aspect

was the slowness of shipping. In both concerns the air plane presented solutions.

This was why railways of Western Europe and North America and Japan lost compe-
tition with motorisation and airtransport. In the hot spots of motorisation which were
identical with the former hot spots of rail transport, railways successful defended their
transport volume in absolute figures up to today. Sometimes they even achieved
some increases in goods and passenger transport. But their share on the increasing
transport market permanent shrank in all developed countries of the Western hemi-
sphere. A strong shift from rail to road cannot be overlooked. Latest, the decades
after World War Two were characterised by the definitive breakthrough of mass mo-
torisation and of modern road construction. It happened at first in the United States in
the interwar period and after World War Two in the rest of the Western World. From a
dominant transport system for passengers and goods traffic, railways have now de-
clined to become a niche business of the worldwide transport market. Nearly 83 per
cent of personal transportation is done by automobiles and only 7.3 per cent by rail-
ways worldwide.?® Only 13 per cent could be achieved in Europe in 2002. In Ger-
many its share on the passenger transport market declined from nearly 40 per cent in

the 1950 to less than ten per cent since the 1980s.

Does this mean the railway has gone from being a monopoly to near-nonexistence —
from being a provider for all to a quantité negligeable? Sometimes observers have
interpreted the conflict between rail and road as an insurmountable contradiction that
would end with the defeat of one of these systems. Most believed that the railway — a
child of the nineteenth century — would lose, or already had lost, the contest. Indeed,
present-day statistics show impressive shifts in the relationship between rail and road
transport during the twentieth century. We have presented the quantitative relation-

ship in length of both networks. Rails achieved only three per cent of the total net of
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all land transport systems. Additional arguments support the thesis that railways
would vanish. But such a position is hardly convincing and does not take all devel-
opments in the world into consideration. There we find not only railways in decline but
also opposing developments: Outside the centers of the Western World railways are
growing rapidly. Because there motorisation is developing on a lesser speed and we
can consider an ongoing increase in railway construction since decades. In Eastern
Europe, Asia and Africa developed considerable railway network during the 20" cen-
tury. We can only present some short lists to shed light on this remarkable aspect

that stood in opposite to the railway development in Europe and North America.

Russia extended the railway lines in Siberia in large infrastructure projects in the
1930s, 1940s and even 1950s. To mention only two the socalled Turksib from Arys
over Alma Ata to Semiplatinsk or the famous BAM, the Baikal-Amur Magistrale,
which was important for the connection of the Russian with the Chinese network. All
in all, the Russian network doubled between 1920 and 1980 and became extended
from 76.000 to 143.000 kilometres.®’

The next example is India. By 1947, the year of India’s independence, there were
forty-two rail systems that formed a multi-gauge network. In 1951 the systems were
nationalised as one unit, becoming one of the largest networks in the world. Since
then the Indian Railways extended the size of the network from 50,000 to more than
64,015 kilometres of tracks. This is today the fourth largest railway network in the
world. The railways traverse the length and breadth of the country and carry over 20
million passengers and 2 million tons of freight daily.®® Even the Indian railways did
not share the dynamic of the Russian network it made progress.

After the revolution of 1912 and during World War One the Republic of China up to
the 1930s extended the Chinese railway system from 14.500 to 22.000 kilometres.
But this looks modest compared with the expansion of the network after World War
Two. After the establishment of the People’s Republic of China, the new government
invested heavily in the railway network. During the 1950s through to the 1970s, es-
pecially lines in Western China were expanded. China maintains about twenty princi-
pal domestic railway routes with a total length 86,000 kilometres (including 24,100
kilometres of multiple track and 18,900 kilometres of electrified railways) by the end

of 2009. This is the third biggest railway network of the world.*® Moreover, there has
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been significantly progress in the effency of the system. Until 1980 most trains in
China were driven by steam locomotives because of cheap coal. But in the 1980s
and 1990s they were replaced by electric and diesel engines. The result of this inno-
vation was a remarkable increase in the maximum speed of express trains from 120
to 200 kilometres per hour since 1997, and some passenger trains already have
reached a maximum speed of 350 kilometres per hour on certain sections of main
lines.*® Moreover, as of 2012 China has the world’s longest high-speed-rail network
with over 10,000 kilometres of routes in service, including the world’s longest line, the
2,298-kilometre Beijing-Guangzhou High-Speed Railway.* Since high-speed rail ser-
vice in China was introduced on 18 April 2007, daily ridership has grown from
237,000 in 2007 to 1.33 million in 2012, making the Chinese high-speed rail network
the most heavily used in the world.** All in all, Chinese railways are carrying 25 per

cent of the world’s total railway workload in the present.

Even we have progress in railway construction in Africa too the situation looks by far
not as impressive as in China. lIdeas of the French colonisers for a line through the
Sahara to connect their Northern colonies with these in the Sub Sahara region failed
and were later replaced by road construction. Also other big projects as the Cape to

Cairo plan failed.*®

However, there are bigger projects as the TAZARA Railway (Tanzania-Zambia
Railway, also called the Uhuru Railway) was built between 1970 and 1975 by the
Authority to give landlocked Zambia a link to the Tanzanian port of Dar es Salaam, as
an alternative to export routes via rail lines to Rhodesia (nhow Zimbabwe), South
Africa, and Mozambique. The 1860 kilometres long railway was a turnkey project
financed (US $500 million) and executed by the People's Republic of China. On
September 6, 1967, an agreement was signed in Beijing by the three nations. China
committed itself to building a railroad between Tanzania and Zambia, supplying an
interest-free loan to be repaid over 30 years.* The construction and opening of the
line was because of its tremendous costs criticised. Indeed the company went

bankrupt five years after the completion of the line.*®

However, other projects were more successful and a lot of new railway lines at the
periphery of the Western World are opposing the decline in the core of the

metropolises.
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Also the decline of the network in the Western World has stopped. Railways still exist
and there must be some reason for this fact. Of course, there was a downward trend,
but one must pay attention to several details that affect the data. First, not everything
can be transported by cars, trucks or air planes. And not everything transported by

cars or planes is cheap.

Moreover road transport faces serious problems when the capacity of the road net-
work reaches its limit. Mass and heavy loads, as well as traffic jams secured the exis-

tence of old transport media as railways.

Second, the statistics are relative, expressing a relationship. This includes the fact
that in absolute figures, rail transport has increased in most countries during the
twentieth century. The background is the tremendous increase in global mobility and
freight transport. This is why all transport systems: shipping, air transport, cars, and
also railways, win. Third, there has been a change in the relationship between rails
and roads in the most recent two decades, a slight increase in the proportion of rail
transport vis-a-vis road transport. This is why some feel encouraged to speak of a
“renaissance” of railways.*® This opinion is based on three areas of positive devel-
opment in rail transport in comparison with its competitors, airplanes and automo-
biles: First we should mention through going transport corridors for containerised
goods transport. We have discussed losses in the interbellum and after-war period.
But in the past few decades rail freight has been regaining strength in some coun-
tries. Special services in goods transport are flourishing, for example container trans-
portation from harbour to hinterland, bringing national railway companies back into
global transportation networks.*’

An example might be German Railways. Here we have a significant increase of rail-
way goods transport from 70 to 110 billions of tons kilometres, i. e. an increase of 58
per cent. The down going process clearly has been stopped. The share on total
goods transport increased slightly from 16.8 to 17.2 in two decades. The conse-
quences are far-reaching. Today many European railway companies are forming
strategic alliances and taking over companies in neighbouring countries to compete
more efficiently on the European goods transport market. The Union Internationale
des Chemins de Fer (UIC) also speaks of success stories and global perspectives for

rail freight.*®
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Second, high-speed trains successfully compete with airplanes for distances up to
1,000 kilometres. Railways may make further inroads into the business travel market
if airlines have to raise their prices as a result of additional taxes, increase in fuel
prices, and political decisions to protect the environment. Growing extra time for se-
curity reason is another disadvantage of air transport.*® Meanwhile, the high-speed
rail networks are becoming denser, more transnational, and more efficient. And they
are not only in Europe and Japan anymore: they are spreading out to North America,
Russia, and China.>® Especially the first and last ones are good examples. Plans for
high-speed rail in the US, i.e., with speeds over 177 kilometres per hour (110 mph),
date back to the High Speed Ground Transportation Act of 1965. Various state and
federal proposals have followed, with limited success. But since 1993 ambitious
plans have been developed for ten rail corridors for high-speed rail in many parts of
the USA, including California, the Midwest, New England, Florida, Texas, Pennsyl-
vania, and the Pacific Northwest, as well as the southwestern states. A federal initia-
tive has provided eight billion dollars to develop high-speed rail projects and to stimu-
late US federal and state planners to coordinate the expansion of high-speed ser-
vices.®* Other projects have followed, such as the California High-Speed Rail for a
High-speed rail connection from Anaheim to San Francisco via San Jose, which
should be completed in 2028, and two years ago Amtrak made a 151-billion-dollar
proposal for the construction of a high-speed-capable rail line that would allow for a
speed of more than 350 kilometres per hour and would cut trips between New York

City and Washington, DC to only 94 minutes.>?

German railways successful attracted new customers in passenger transport. Alone
the highspeed service increased from 21 million to 81 million passengers per year. In
total there was realized an increase from 65 to 90 billions of passenger kilometres, a
plus of 36 per cent. This was an above average increase in relation to other modes of
transport. This is why the share of railways on the passenger transport market the
first time since the 1950s shows an increase from 6.7 to 8.2 per cent. Very interesting

is also the very strong increase in regional and urban transport.

Convincing is also the development of urban rail systems. It is a fact that rail trans-
port increases in urban agglomerations when the capacity of the road network

reaches its limits. What were the consequences of motorisation and of the moderni-
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sation of the road network in the knots of the net, i.e., the cities, and what does this

mean for the rail systems?

Meanwhile, this renaissance of rail transport in urban areas has spread across
Europe. In many countries, local and regional public rail transport has increased in
the last 30 years.>® Since the start of the new millennium many cities have experi-
enced a comeback of streetcars and trams and also of U- and S-trains. But it is not
only Europe that rediscovered the efficiency of urban rail systems. Metropoles in the
USA and in Asia have made large-scale investments in urban rail systems, too.>*
Remarkable is the change in the United States — the motherland of motorisation!
Since the oil crisis of 1973 there has been a slow rethinking among American city
planners and clear signs for a renaissance of public rail transport. Glenn Yago ana-
lysed this shift already in the 1980s and described how easily German, French,
Swedish, and Canadian cities were able to switch back to urban and regional rail sys-
tems in answer to increasing fuel prices.> In contrast, American cities had to deal
with severe problems in that area because the technological knowledge had van-
ished together with the decline of public transport since the 1920s.°® But despite
these disappearences almost all larger cities were forced to develop systems of pub-
lic rail transport again — even in Chicago, the forerunner of motorisation.” This dem-
onstrates that also in times of mass motorisation there is a need for balanced public

transport on rail, such as streetcars, U-, S- and regional trains.*®

However, as the examples show, there is a clear renaissance of rail transport in ur-
ban environments on long-distance high-speed lines and in some parts of freight
transport. All in all, experts predict an increase in rail transport in the near future: in
exact figures, from 7.3 to 8.3 per cent by 2025.% Can we therefore speak of a shift
back from roads to rails at the beginning of the twenty-first century, a reversal of what
happened at the beginning of the twentieth century? This is not very likely. Most
transportation experts see a continuation of car mobility for the foreseeable future.
But the question probably is wrong, and we ask it because we are looking too closely
at the aspect of competition and underestimating the fact of the interdependence of
the two networks. The facts are very clear: The rail network developed successfully
as an answer to the limited capacity of road services in the nineteenth century, but it
only broadened the transport market and did not generally replace road transport.

The increase in the importance of road transportation in the twentieth century was the
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answer to the limitations of rail transport, for example its unsuitability for cargo freight
or door-to-door service. But rail transport did not vanish in the twentieth century any
more than road transport vanished in the nineteenth century when railways revolu-
tionised the transportation of goods and human mobility with far-reaching conse-
quences.®® Obviously there is room for both kinds of transport, and it is not contro-

versial to speak of them as interdependent.

Conclusion

Rails are a network that exists in many countries of the world. They were precondi-
tions for economic growth in the 19" and first half of the 20™ century. But they always
depended on dense networks of roads transport and on connections to shipping
lines. All in all we have in Asia and Africa a delay of 100 years. Whereas the size of
railway networks in Europe and North America peaked in the 1910s and 1920s, rail-
ways in Asia today extended to their maximum. And how the railways became influ-
ences by motorisation in the second half of the 20" century begins now at the begin-
ning of the 21 century with the catch-up motorisation in the Asian world. But it is an
open guestion, if the development of railways in Asia and Africa will follow the pattern
of the Western world. Probably they learn from the situation at the end of the 20™
century and become influenced by the renaissance of railways in parts of the West-
ern world. However, the shift from rails to roads will not bring the end of the railways.
They will survive in some niches of the traffic market as transport in urbane agglom-
erations, high-speed travel at the ground and container transport over long distances.
Key questions for the efficiency and attractiveness will be the transfer from and to

other transport media.
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