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 Brief introduction to HSR in Europe

« Key factors influencing environmental performance
« Rail Fleet Technology and per-seat emissions

* Electricity Generation

« Track and Maintenance vs. Operation

« Emissions per passenger kilometre

* Frequency, load factors, mode shift, new demand

Some Scenarios

Summary
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HSR In Europe - 2009
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Factors Affecting Comparisons UNIVERSITY OF LEED

« Direct performance (energy consumption) of the rail rolling stock

« Direct and indirect greenhouse gas emissions from electricity
production

 Indirect emissions resulting from the construction, maintenance
and decommissioning of rolling stock

« Energy consumption/emissions resulting from construction and
use of new rail infrastructure

« Seating occupancy levels and service frequency for high-speed
versus conventional rall

« Energy consumption/emissions savings resulting from modal
shift and factoring in demand generation

1%
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Figure 2.1: Typical composition of energy demand for high-speed and conventional rail services
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Figure 2.7: Energy consumption of current and future rolling stock (kWh per seat-km)
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European Electricity

Generation Mix UNIVERSITY OF LEED
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Carbon Intensity of UK Grid

Electricity
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Figure 2.9: Low and High Scenarios for Future Carbon Intensity of UK Grid Electricity
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Vehicle and Track

Construction and Maintenance UNIVERSITY OF LEEDS

Current UK Energy Mix Future Energy Mix
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Seating Occupancy Level and

Frequency UNIVERSITY OF LEED

« Emission rates/passenger kilometre more relevant than
emission rates/seat

« Key factors influencing load factors are:
* Intrinsic demand
* Length of train
* Frequency

* Number of stops
* Fares
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Typical Load Factors in EU UNIVERSITY OF LEED

Table 2.12: Typical load factors for Eurcpean high-speed rail services

Route Country Distance, | Load Year | Source

km Factor
London to Paris (Eurostar) UK-France 496 64% 2009 | Telegraph, 2009
Paris to Strasbourg (TGY First class) France 487 % 2007 | ESPA, 2007
Paris to Strasbourg (TGY Second class) France 487 B8% 2007 | ESPA, 2007
Paris to Marseille (TGY First Class) France 740 60% 2003 | BNET. 2003
Paris to Marseille (TGY Second Class) France 740 76% 2003 | BNET. 2003
Mumberg to Ingolstadt (ICE) Gemany 90 42% 2006 | RG. 2006
Berin to Hamburg (ICE) Germany 288 49% 2006 | RG. 2006
ICE Average Germany - 20% Mia | EEA, 2000
Madrid to Sevilla (AVE) Spain 472 82% 1997 | MEET, 1997
Malaga to Cordoba (AVE) Spain 1359 o6% 2007 | UIC, 2009.
AVE long distance average Spain - T0% 2007 | UIC, 2009
AVE medium distance average Spain - ob% 2007 | WIC, 2009

1%



UK High Speed Rail 2 (HS2) UNIVERSITY OF LEEDS

« 2009 modelling

« Earlier route configuration

w « London-Birmingham
~F « HSR Load Factor 34%
7 - Conventional LF 27%

 London-Manchester
« HSR Load Factor 42%
« Conventional LF 33%

High Speed 1 (2007) ' g
High Speed 2 (planned 2025) ]r


http://upload.wikimedia.org/wikipedia/commons/7/70/UK_high_speed_rail_map.png

Passengers using HS2

UNIVERSITY OF LEED

Switch from classic rail 57%
New Trips 27%
Modal Shift from Air 8%
Modal Shift from Car 8%

1%



Mode Share by Journey
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Total GHG Emissions, qC0zeq per passenger-km
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20% sensitivity analysis UNIVERSITY OF LEED

Figure 3.6: Sensitivity analysis breakdown on the impact of varying cccupancy levels and passenger
numbers on the comparison of total GHG emissions from conventional and high-speed rail
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Comparative advantage of

mode shift reduces UNIVERSITY OF LEED

Frojection of Carbon Intensity of Cars and Short-haul Air
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Energy consumption by mode

(MJ per pass km)
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Some points in summary UNIVERSITY OF LEED

Case varies country to country
« Environmental Benefits are typically only 2-4% of benefits

« Specifics of the proposal are critical to relative benefits
« Other modes are improving their efficiency also

« This is a tool for economic rather than environmental policy
In UK context

» Domestic air emissions in UK < 2% of total transport CO,
« May still feature as cost effective CO, policy due to co-benefits

« Significant environmental mitigation costs for routes
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