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UIC & UITP 

Putting focus on

transport policy

and how to achieve

sustainable mobility

in the climate change combat

Keep Kyoto on track
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Transport and GHG-emissions:

About: 

- our everyday choices

- behaviour changes

- awareness

- facilitating the right transport solutions

Where we go

How we go there

What we buy 

How it came here

How to achieve sustainable transport systems

NB: Maybe the most important slide in the presentat ion…!
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The rail sector’s contribution: 

a brief update from the rail sector’s on 
energy saving and                             

emissions reductions

COP 13, Bali, 8 Dec 2007

Margrethe Sagevik, International Union of Railways (UIC )

Keep Kyoto on track: How to achieve Sustainable Tra nsport Systems
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Energy management!

First step: measuring rail’s performance

Energy saving and emissions reduction

Joint rail indicators on energy

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
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First step: measuring rail’s energy performance

Primary energy consumption (without railway infrastructure)

Energy consumption for the energy provision

Energy production Energy 
distribution

Final energy
consumption
on board the
train

Lagerstätte des
Primärenergieträgers
Extraction from 
ground deposits

Refineries & 
power stations Operation

Cumulative energy demand (extraction infrastructure included)

Construction 
incl. deposal

Construction 
incl. deposal

Construction 
incl. deposal

Construction 
incl. deposal

Generation of 
renewable energy
Generation of 
renewable energy

Construction, 
maintenance, 
operation and 
disposal of 
railway tracks

Infrastructure

Construction, 
maintenance, 
operation and 
disposal of 
railway tracks

Infrastructure

Construction, 
maintenance, 
operation and 
disposal of 
vehicles

Vehicles

Construction, 
maintenance, 
operation and 
disposal of 
vehicles

Vehicles

TransportTransport

Not included

Not included
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Enormous progress last years

– breaking the code!!

Energy saving and emissions reduction

Good example:
The 3rd UIC Energy Efficiency Conference:

19-21 September 2007
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Three examples:

1)   Rail Energy

2)   Energy efficient driving 

3)   Energy Billing 

Energy saving 

Energy saving and emissions reduction
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Railenergy: system break down

Energy saving and emissions reduction
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Energy efficiently driving inspired total Energy saving p rogram

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

Energy saving and emissions reduction
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Energy efficiently driving

2002      2005

� DB AG has trained all 14,000 train
drivers employed on passenger
transport services in energy-
efficient driving

� The project has also been
expanded to include Railion

� Energy-efficient driving has 
enabled DB AG to reduce CO2 
emissions by 150,000 tons to 
date

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

Hamburg

Munich

Energy savings on 
one ICE journey due
to energy-efficient
driving: up to 4.000 
kilowatt hours. This is
equivalent to the
annual electricity
consumption of a 
family of four.

Energy saving and emissions reduction
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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

Energy saving and emissions reduction
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Energy saving incentive:

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

Energy saving and emissions reduction
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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

¬•—‘¬•—‘¬•—‘¬•—‘ ¶U•y¶U•y¶U•y¶U•y µÝ¡~°ùµÝ¡~°ùµÝ¡~°ùµÝ¡~°ù °¹¿�°¹¿�°¹¿�°¹¿� À
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–r±¶À
–r±¶À
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UIC
International Union of Railway

—"±Ñ—"±Ñ—"±Ñ—"±Ñ¶U•y¶U•y¶U•y¶U•y ¯¥¿�¯¥¿�¯¥¿�¯¥¿�

Korean version

Energy saving and emissions reduction
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Biofuel in the rail sector

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

Energy saving and emissions reduction
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Key findings UIC study: 

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

Biofuel in the rail sector

Energy saving and emissions reduction
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Emission reduction potential with bio diesel 
compared to conventional diesel

Biofuel in the rail sector
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Biofuel in the rail sector

Biodiesel is being tested by several railways, a few have chosen to 
go further with it, among others in:

- India 

- Brazil 

- UK

- France

Energy saving and emissions reduction
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400200100

In million litres

2000

20%10%5%

Savings in HSD (in million litres)                              
by blending bio diesel

Annual 
consumption 

of High 
Speed Diesel 

(HSD)

If IR uses Bio 10:

200 million litres                                     
convention diesel                                               

(of total 2 billion litres)                                     
saved per year

Indian Railways and biodiesel

36.5125477.64.7974012

54.2263688.23.1953310

215.9261588.21.490305

Total 
hectare  
required

Biodiesel 
prod. in 
litres/

hectare

Biodiesel
prod. in 

ton

Convension
efficiency

Oil 
yield 
in %

Per 
hectare

Land requirements for 200 million litres per year

IR has 44 000 has land                
(high share along tracks)

Land available via Indian 
government                                     

(11 000 ha waste lands)

Land available via                           
intercropping

Source: Indian Railways
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Solar panels 

(Italy)

Natural gas

(Russia)

Hybrid train

(Japan, US , UIC study etc)

Other initiatives
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Awareness raising

Facilitating the right choices

Supported by UIC web tools

compare

energy and emissions performance 

of different transport modes

for 

Passenger and freight services 

How to achieve sustainable transport systems
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Also important: Land use and area efficiency

Source: UITP

1 High Speed Train with
600 passengers

400 private cars



3 December 2005

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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How to achieve sustainable transport systems? 
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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

How to achieve sustainable transport systems

Before coming to the conclusions….
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- Transport needs more attention in the climate chang e combat, as for the energy 
efficiency of railways as a key to reach transport targets and beyond !

- The rail sector should be included in the Kyoto Pro tocol Mechanisms

- To achieve sustainable transport systems a cross se ctoral approach is needed

- Investment in infrastructure is needed!

- The external costs of transport need to be internal ised: The “Polluter Pay’s 
Principle” needs to be reflected in the transport ma rket !!

Conclusions: How to do it!

Railways offer the best performance of energy consumption in terms of 
passenger*-& ton*kilometre and are the solution for the Kyoto targets and beyond

Railway and public transport should be the backbone of sustainable transport 
systems - offering efficient transport built on social equality, low environmental 
impact and positive economic growth
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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

Rail messages:
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For more information: sagevik@uic.asso.fr

Thank you for your kind attention!


