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Development of the railway

?
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Environmental aspects

Chemicals

Noise

Material

Particles

Energy consumption

Emissions – CO 2, NOX, SO2 etc.

Land use

Maintenance

Recycling/ waste
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Design for Environment

Minimise, during the 
development stage, the 
environmental impact 
caused by the product 
during its entire life 
cycle
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DfE management in the supply chain

Requirements

Product 
performance
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Prohibited & Restricted Substances

Prohibited substances
• Legislation

Restricted substances 
• Legislation
• Common customer requirments
• Corporate policy 
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Rubber
1%

Metals
82%

Plastics
4%

Organic
5%

Chemicals
1%

Other materials
7%

Regina - Material content

Plastics - Thermo sets, thermoplastics
Metals - Steel, iron, aluminium, rare/heavy metals
Organic - Wood, plywood, cloth, leather
Chemicals - Fluids
Other materials - Composites, glass, ceramics, insulation, adhesives

115 ton
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Recycling

Scrapping of New York subway 
Source: die Welt, 14/3-2003
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Example Stockholm – Västerås distance 107km
Early 1990’s

Intercity train

� Loco + 4 coaches, 275 seats

� Speed: 110 – 130 km/h

� Travel time: 1:18 min

� Load factor: 35 %

� Energy: 0,12 kWh / pkm*

Today

Regina, EMU

� 3 coaches, 272 seats

� Speed: 110 – 200 km/h

� Travel time: 0:53 min

� Load factor: 35 %

� Energy: 0,087 kWh / pkm*

Energy
consumption
25-30% lower!

*pkm = passenger kilometre
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Example Stockholm – Västerås distance 107km
Early 1990’s

Intercity train

� Loco + 4 coaches, 275 seats

� Speed: 110 – 130 km/h

� Travel time: 1:18 min

� Load factor: 35 %

� Energy: 0,12 kWh / pkm*

Today

Regina, EMU

� 3 coaches, 272 seats

� Speed: 110 – 200 km/h

� Travel time: 0:53 min

� Load factor: 53 %

� Energy: 0,0 57 kWh / pkm*

*pkm = passenger kilometre

Energy consumption
over

50% lower!
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Stockholm - Gothenburg
Stockholm- Gothenburg Energy Consumption
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Stockholm- Gothenburg CO 2 Emissions
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Particles

� Material loss from the wheel, 
rail, brakes and pantograph 
generate airborne particles. 
• Inhalation of particles can have a 

negative effect of peoples health
and the environment. 

� Several research projects has 
recently started to be able to 
measure, analyse and predict
the generation of particles
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Gröna tåget – for a sustainable transport system

Gröna tåget is attractive enough to make people 
take the train instead of the car or the plane! 


