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Keep Kyoto on track
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Putting focus on transport policy
and how to achieve sustainable mobility

- reduce emissions and increase energy efficiency
- internalise external costs of transport
- modal shift and sustainable transport systems

Main international organisations for railways and pu plic transport:

The International Union of Railways (UIC)

Keep Kyoto on track

Who?

How?
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Transport and greenhouse gas-emissions

Air transport has increased its emissions with 50 %  (1990-2003)!

Transport has highest growth even without aviation

-100 % -50 % 0 % 50 % 100 %

road transport

rail transport

inland
navigation

air transport

Maritime
transport

Total transport

EEA-30 15 old member states 10 new member states

Development of CO2-emissions in Europe: 
Future scenarios 2002-2010
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Everything available at all times :
(examples)

Passenger services:
• holidays, weekend trips…
• shopping in London, Paris, NY...

Freight services:
• fresh food …

• ”exotic” furniture…
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The problem will grow!

Source:
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Globalization
Climate change and
resource shortage

Deregulation

� Growth markets are 
emerging in Asia and 
Eastern Europe

� Outsourcing is on the 
increase

� Global flow of goods
is increasing

� Transport sector as a 
key driver of CO 2
emissions – rail 
produces lowest 
emission levels

� Increasing prices for 
fossil fuels

� Shortage of transport 
infrastructure

� Further liberalization of 
rail transport

� Pressure on public 
purse

� Outsourcing of public 
responsibilities

� Changing age 
structure

� Varied regional 
development. and trend 
towards urbanization

Demographic
development

Macro trends in the transport market



Where are the railways?

United Nations: Trends in Sustainable Development ( 2006)
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As more people live in cities and more goods need to be transported – rail has to 
reckoned as key piece in the puzzle of any transport 

SYSTEM

We know we are not always the answer!

But where we are are good – we are really good!

The way forward in the transport sector
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COP 13

Recent updates on energy efficient 
measure in today’s railways                  

world- wide

7th December 2007

Margrethe Sagevik, International Union of Railways (UIC )

“Keep Kyoto on track” at Getting the Climate Right f or Transport
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Starting with the conclusion: The way forward in th e transport sector

A high capacity sustainable transport system MUST have rail as the backbone:

1%: Railway causes only a minor share of the global greenhouse 
emissions

Better : Railways is continuously improving its energy efficiency and emissions 
performance

Modal shift: As more people and goods move to rail the emissions efficiency gains 
per capita and per unit transported become more apparent 

Rail is a part of the solution for how to reduce emissions in the 
transport sector and is the backbone of sustainable transport systems. 

External costs have to be included so the market reflects the true 
costs of transport
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A global view of what’s going on in the rail sector

Energy efficiency

Renewable energy

Solution for the transport sector: Energy efficient  measures
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Energy management!

Joint rail energy indicators

allowing for sector monitoring: 

- the share of renewable energy sources, 

- energy consumption, 

- CO2-emissions, 

- air pollution

First step: measuring rail’s energy performance

Energy efficiency
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UIC Leaflet Environmental Indicators

Indicator 1: Energy consumption
Indicator 2: Share of renewable energy
Indicator 3: CO2-emission
Indicator 4: Local air pollution
Indicator 5: Noise exposure 
Indicator 6: Land take

Energy efficiency
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Enables the rail sector to:

- improve energy management 

- set joint sector targets and                  

- benchmark performance                
towards other modes! 

Energy efficiency
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Communication of railways’
environmental advantage

Existing tools
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EcoTransIT: Freight Traffic
 in Europe
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Distances

EcoTransIT – example: Gdansk - Marseille

5.025 km2.080 km2.050 kmMain line

-40 km-Feeder transport

Sea shipTrainLorry



3 December 2005

EcoCalculator for passengers: 
“ compare your trips “ !!!

Web tool to compare energy consumption and 
emissions performance of different

passenger transport services

First beta version being tested by experts

To be launched in first half of 2008
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EcoCalculator

Demonstration of the test version:

Choose a route!
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EcoCalculator

Route chosen:

Copenhagen – Barcelona

Comparison:

Modal Split

Duration
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EcoCalculator

Comparing the performance: 

• Energy Consumption

• CO2-emissions

• Sulfur dioxide 

• Nitrogen oxides 

• Nonmethane hydrocarbons 

• Particulate matter



3 December 2005

Next steps:

Geographical expansion

New features

Inclusion of comparison of external costs of transp ort

EcoTransit (freight) and ”EcoCalculator” (passenger) `
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Estimates of CO2-emissions by mode and change from 95/96 - 05/06 (GB)
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Enormous progress last years

– breaking the code!!

Rail is performance is already good, but continuous ly improving:

Improving energy efficiency
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Third UIC Energy 
Efficiency 

Conference:

19-21 September 
2007
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Railenergy: system break down
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Railenergy: overall picture – company level
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Energy efficient measures:

i.e. use of energy meters for locomotives :

� economical driving
� optimization of the schedule versus energy 

performance
� on-time feedback to the driver

� heating, air conditioning and light                           
energy consumption control
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Energy efficiently driving

Goal: -25%

Already achieved
in 2002

CO2 reduction resulting from
Energy Saving Programme 2005

1990

100%

-25% 

� The goal: to reduce specific CO 2
emissions by 25% from 1990 to 2005

� DB AG achieved this goal in 2002, 
three years ahead of schedule

� Measure adopted included the use of 
more energy-efficient vehicles, a 
greater percentage of renewable
energies, and an increase in capacity
utilisation. 

� Regenerative braking reduced CO2 
emissions by 480,000 tons in 2005 
alone

� DB AG developed its Climate
Protection Programme 2020 on the
basis of this success

2002      2005
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Energy Billing: incentives to drive more energy efficien tly

Defining a fair and equal system for paying energy costs        
via measuring traction energy consumption

Awarding energy efficiency via billing the actual t raction consumption
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Eco-procurement: “Environmental Specifications for new Rolling Stock ”

UIC Leaflet “Environmental Specifications 
for new Rolling Stock” (2006) is:

1) a tool for purchasing more 
environmentally friendly trains

2) offering a set of indicators to support 
harmonisation of the environmental 
procurement framework in the rail sector

3) enabling railways to compare energy 
efficiency of different design options or 
different models on standardised level 
when procuring new rolling stock

UIC CODE            3 4 5

1¼Å, 2006šù 6°‰°…¦­

Environmental specifications for 
new rolling stock
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Railways considering emissions reduction 
targets in Europe

. 

UIC has developed a technical railways guideline 
on how to achieve such a commitment 

Continuously improving the advantages

BUT: big dillema

Transport sector needs modal shift, more 
transport should be allocated to rail sector….. 
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Canadian Railways : 

Signed MoU with Canadian government on how the rail sector 
will contribute to achieve Canada’s emissions reduc tions goal 
of a 150 megatonne GHG reduction by 2020

Followed up by rail emissions monitoring programme
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Eurostar (London-Paris): 

Commitment to reduce carbon dioxide emissions by 
25% per traveller journey by 2012

Offers carbon neutral journeys: 

offsetting emissions at no cost to the traveller



3 December 2005

High speed train: In modal spilt comparison
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High speed trains: Energy efficient in a transport system

East European high speed line :

11,5 million passengers per year are expected to tr avel
meaning a traffic growth of 65 % compared with the conventional train  
service on same routes

Half of the traffic growth is expected to come from  a modal shift from airlines:
Low green houses-gas emissions, 
high score on unofficial energy efficiency ratio
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The Chinese government investing in railways:

The first stretch of China’s planned high-speed net work 
will be completed by 2008:

The high-speed line between Tianjin and Beijing 
provides an optimal link between the two locations of the 
Olympic Games. 

The first trains of this type – which will be able t o reach 
speeds between the two cities of 300 kilometers per hour 
– will be in operation in time for the 2008 Olympic 
Games. 

Best available technology in terms of energy effici ency

High speed trains: Energy efficient in a transport system
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A global view of what’s on in the rail sector

- according to energy efficient measure :

1) Energy efficiency

2) Renewable sources

Solution for the transport sector: Energy & emissio ns efficiency of railways
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Biofuel

UIC study: exploring state of the art in the rail sector

1. Check out biofuel as an alternative to diesel

2. Provide an overview of existing plans, use, tech nology and 
experiences with biofuel in the rail sector on a glo bal scale

3. Decide a joint strategy for how to proceed with biofuel
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Key findings: 

Global production of biodiesel in 2005: 

3 500 million litres (89 % produced in EU)

If railways should meet same target as                          
road transport fuels by 2010, i.e. 5,75:                        
150 000 litres more  biodiesel would be needed.

Few railways have committed themselves to using bio diesel.

Awaiting:
Sustainability criteria for production and consumpt ion for biofuel
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Indian Railways and biodiesel

Approx. 2 billion liters diesel/year used by IR

Approx.  4000 Freight and passenger locomotives

Introducing Genus Jatropha 2 nd generation conversion method

First test in 2002 and 2004 : starting with B 5 via B 10 to B 20.

Jatropha grown along the track and rail surplus land – ab out 44 000 
hectar

Biodiesel in Indial
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Biodiesel in Brazil (B 20)

Planting trees

The company adopts various policies and projects:
I.e. a forestage program aiming to recover 300.000 hectares (the equivalent to 
3,000 square km) in the Amazon region, where cattle  breeding and vegetal 
extraction caused deforesting. 

The program expects to plant 165 million trees, the reby recovering the Atlantic 
forest in the next years.

.

Numbers

9.820 km of railroad network 
16 % of Cargos transported in Brazil
12,9 billions of tku (tons useful km)transported by E FVM
5,1 billions of tku transported by EFC

11,0 billions of tku transported by the FCA



3 December 2005

Virgin trains and biofuel (B20)

Cutting the CO 2 emissions by up to 14 percent with B 20 biodiesel

this means 34,500 tonnes less CO 2 each year 
equivalent to taking 23,000 cars off the road
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Solar panels (Italy) 

Natural gas (Russia)

Hybrid train (Japan etc) 

Other initiatives: Renewable energy

Natural Gas locomotive
First test version planned                               
for 2008 Moscow railways

Tested on onboard 
energy needs

Technology too 
young
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Climate changes consequences for rail infrastructure

Ongoing UIC feasibility study

Including aspects like:

- Yearly rate of damage/insurance

- Major risks/weather forecast

- Different scenarios

- Geographical challenges

- Demographical/comfort demands

- Infrastructure/alternatives
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A high capacity sustainable transport system MUST have rail as the backbone:

1%: Railway causes only a minor share of the global greenhouse 
emissions

Better : Railways is continuously improving its energy efficiency and emissions 
performance

Modal shift: As more people and goods move to rail the emissions efficiency gains 
per capita and per unit transported become more apparent 

Rail is a part of the solution for how to reduce emissions in the 
transport sector and is the backbone of sustainable transport systems. 

External costs have to be included so the market reflects the true 
costs of transport

Ending with the conclusion: The way forward in the transport sector
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For more information: sagevik@uic.asso.fr

Thank you for your kind attention!


