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Total CO2 emissions from transport in Asia have increased
almost four fold from 1990 to 2011. In the same timeframe,
emissions from railways have been halved, dropping from nearly 16%
of total transport emissions to about 6%, mainly due to better energy
efficiency, substantial reduction of steam traction and more use of
electrical traction systems.
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Infrastructural choices have been heavily imbalanced in favour of road
construction : the total amount of investments in road projects in Asia (new
infrastructure and maintenance) is estimated at USD 332 billion, while the
equivalent in rail is estimated at USD 17 billion ( = ratio 1 / 20 ).
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Unsustainable patterns of transport activity
In the long run  a policy that favours road at the detriment of rail is 
destined to be not sustainable. Given the long term nature of 
transport infrastructure there is a risk that these investments will 
lock in unsustainable patterns of transport activity for years to 
come.

The IEA 2DS scenario, which generates  many savings in road 
infrastructure expenditures (and incidentally allows for a world 
temperature increase of only 2 degrees) calls in fact for Avoid and 
Shift strategies in the transport sector.

An increased effort in the construction of new rail infrastructure  is 
therefore needed : the 2DS scenario calls therefore for 200,000 
more track-km than in the 4DS (or business-as-usual) scenario.
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NEW REEN JOBS

More sustainable transport systems are required if we want to reach 
green growth , i.e. an acceptable level of GHG reductions, lower 
externalities , creation of green jobs, less health costs, social inclusion 
and economic growth.

Green growth 
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Trans-Asian Railway (TAR)
The main initiative being developed to facilitate rail communication in Asia 
is the Trans-Asian Railway (TAR), an integrated railway network 
comprising 117,500 km of line and serving 28 Asian countries. The project 
is promoted by UNESCAP. 
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Missing links
In the TAR, several missing links still need to be built and lines 
need to be upgraded (opportunities in OSJD corridors that go from 
Eastern Europe to China, Mongolia and Vietnam and ECO rail 
corridors that connect Turkey to Iran and Central Asia, as well as in 
the SKRL routes in ASEAN countries, between Thailand, Cambodia, 
Laos, Myanmar and Vietnam).

5 different track gauges are used in the railway lines : this creates 
the break of gauge issue : crossings – typically at international 
borders – where the track gauge changes.

The electrification of the network is another great option for 
development. Only about one-third of the lines are currently 
electrified.
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The higher sustainability of rail : air quality

Urban  road-related transport is 
responsible for the majority of 
CO2 and Nox emissions. 
Particulate matter, whose main 
source is road vehicles, leads to 
diseases and high rates of 
mortality.
The modal shift to urban rail can 
drastically reduce these impacts.
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The higher sustainability of rail : occupancy

Railways have a much higher occupancy level than road. In the world, 
for each kilometre of track, railways carry 10 times more transport units 
(pkm + tkm) than what is carried in one kilometre of paved road. In India 
and China, railways transport at least 40 times more transport units 
than road per km of infrastructure, and while road occupancy has 
been stable since 2000, it has grown by 50% for rail worldwide (70% in 
China and nearly doubled in India).

Evolution of railway tracks (left) and paved roads (right) occupancy level, 2000-2011 (million 
transport units per paved lane-km or rail track-km)
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The higher sustainability of rail : land use
The amount of land used by road infrastructures in China is 79 times
higher than the amount of land used by railway infrastructures. The
increase of land use of road has been of 143% in India and more than
300% in China. At the same time, the land use of railways has been
more or less constant globally, with small increase of 8% and 13% in
India and China respectively.

Evolution of paved roads and railway tracks land use in China, 1975-2011 (paved lane-km or rail 
track-km per km2 of land)
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The higher sustainability of rail : 
lower carbon footprint of infrastructure

A research commissioned in 2011 by UIC (Tuchschmid 2011) has studied
the carbon footprint for several countries (including India and Japan). The
result is that even though the construction of rail infrastructure has a
considerable impact on the footprint, the environmental advantage of
railways, compared to road, is kept both in passenger and freight transport.

Carbon Footprint of passenger and freight rail transport in selected countries
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The higher sustainability of rail : 
Lower emissions per investment

The IEA estimations show that each US Dollar spent in road infrastructure 
gives rise to road activities,  which itself generates from 3 to 14 times 
more CO2 than what would be generated by rail activities if the same 
US Dollar was spent in rail infrastructure.

Estimate of annuitized investments (top) and emissions per investment (bottom) for road and rail
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Asian Railways have improved !
The specific energy consumption in India has decreased by 40% for rail 
passenger and by 53% for freight transport. The Indian Railways have set 
an ambitious program of energy efficiency both for train traction and non-
traction management (stations, buildings, workshops).

Railway specific energy consumption in India,1975-2011
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ADB and World Bank investment in transport, 2007-2012

More than 76% of the Asian Development Bank’s investments in transport is 
spent on road projects, and only 10% on rail. The World Bank is only slightly 
more focused on rail, with 17% of its spending compared to 65% spent on 
road.

Investments: right choices ?
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Good examples of modal shift investments

The Indian Dedicated Freight Corridor (DFC)

The two corridors are currently under construction.
Cumulative emission reductions (in the 25-year period between 2016-17
and 2041-42) have been estimated to 60% for the Eastern corridor, and
about 83% for the Western corridor (for a total reduction of 457 million
tonnes of CO2, or 79%).

15



Eighth Regional EST Forum in Asia – Colombo, 21 November 2014

High Speed Rail  Taipei-Kaohsiung

Good examples of modal shift investments

During the period from January 2007 to December 2012, the 
amount of domestic flights serving the west coast declined 
dramatically by 44%. Express buses rides and private car rides 
also decreased significantly.
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UIC Modal Shift Challenge 
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Synergies between UIC and its partner organisations
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