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Workshop Format

 Presentation with discussion
e Numbers exercise
 Wrap-up discussion
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The climate challenge

« Climate change is happening faster than was expected
* [tis no exaggeration to say that we are facing a climate emergency.

» Addressing this emergency will require changes on a scale we have
never undertaken as a human society
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The environmental challenges of transport

 What are the environmental challenges of transport?

CO, — best-known GHG (greenhouse gas) — climate-changing
Other GHG (methane, N,O, PFC, Sk, HFC)

Air Pollutants (NO,, PM,,) — harmful health effects

Impact on water quality

Noise

Congestion — roads including at airports
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The environmental challenges of transport

The challenges from the transport sector are growing fast:

» About 15% of global GHG and 25% of UK’s CO, emissions

 Air travel represents about 6% of UK’s CO2 emissions

» 80% growth in global CO, emissions by 2030

 Management of noise and vibration around major congested transport routes

The single biggest environmental
challenge Is probably that of
‘Greenhouse Gas Emissions’

« Mainly focus on CO , from business activities for this workshop
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Environmentally sustainable transport

 What do we mean by ‘Environmentally sustainable transport’?

» It’s about being able to perform our day-to-day activities
whilst minimizing the impact on the environment
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Environmentally sustainable transport

 What steps can we take to manage transport systems to
promote their environmental sustainability?

* Reduce air, noise and water pollution from rail, road, marine
and aviation sources by:

N

 Increasing the efficiency of current

transportation systems >Emissions. reduction
 Purchasing a more fuel-efficient car and | at source

keep it well-maintained J

e Reducing the number and length of car
trips, and avoiding peak-hours

* Increasing the use of public transport,
cycling and walking and reduce use of }Modal shift
private motor vehicles

}Reducing usage

“What you can’t measure, you can’t manage”
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Carbon footprint

 Whatis a carbon footprint?

The term “carbon footprint” is commonly used to describe the total
amount of carbon dioxide and other greenhouse gas (GHG)
emissions for which an individual or organization is responsible.

Footprints can also be calculated for events or products.
Carbon Footprinting, Carbon Trust, 2007

 CO, and other GHG are emitted through the combustion of fossil
fuels (coal, oil, gas)
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Carbon footprint

 Why calculate a carbon footprint?

e 2 main reasons are to:
 Manage the footprint and reduce emissions over time
» Report the footprint accurately to a third-party
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Carbon footprint: sources of CO,

« What, typically, are the sources of CO, emission from an

organization’s business activity?
* Onsite fuel usage (direct)
* Onsite electricity usage
* Use of transport
« Staff & contractors
 Raw materials in
« Goods out
o Supply chain
e Downstream use
« Downstream waste processing

} Direct control

\

>Some control

No direct
" control
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Carbon footprint — how we can make a
difference...

« We can ALL do something to use carbon energy more efficiently

Paper, 0.37

Public transport,
0.2

Water, sewage
and waste

disposal, 0.3 \
Clothing, 0.8

Domestic Gas,
2.0

Food, 1.5 Electricity, 1.0 m

Consumer travel,

0.5
Car, 1.5

Air travel, 1.2J

Average UK CO , emissions (tonnes)
per person per year in the UK
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Carbon footprint — how we can make a
difference...

Some interesting energy saving comparisons are:

Every household in the Save the equivalent energy
UK uses at least 3 I of one coal fired power
energy efficient light station

bulbs

Every household in UK
switched the light off for Il
one hour/day when
leaving a room

Save enough energy to
cook 43.8 million Christmas
turkeys

Decide not to fly to I
Australia & back

Save enough energy to
make 176,000 cups of tea

GLod
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How we travel makes a difference...

Transportation options ranked by GHG emissions:
(note that rankings vary depending on vehicle type and occupancy)

SUV (solo driver)

Car (solo driver)
Airplane®

Prius (solo driver)
Carpool (3 occupants)
Transit bus (3/4 full)
Rail (50 riders per car)
Walk/bike

l l I l I 1 I I I
0O 02 04 06 08 10 12 14 16 1.8

Pounds CO: (or equivalents) per passenger-mile

"Aircraft emissions are the most variable. Use an online calculator,
such as Atmosfaircom, to estimate the climate impacts of your flight.

-

l_---_\_}
Sightline
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Calculating a carbon footprint

The carbon footprint from using a mode of transport can be
calculated using:

Carbon footprint (tCO ,, ortCO,) =
Distance travelled x Emission Factor

The Emission Factor enables a conversion to be made from a
measure of energy (or equivalent) to the amount of carbon dioxide
emissions that will result. It is specific to the mode of transport used.

Sometimes all GHG are included, in which case non-CO2
emissions are converted to their CO2 equivalent, in which
case the footprint units are tCO2e; if only CO2 emission is
measured, the footprint units are tCO2
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Calculating a carbon footprint

« Simple numerical exercise:

Calculate the carbon footprint to get from London Bridge Station to
Paris Gare du Nord for each of the following principal modes of

transport:
1. Flying
2. FEurostar
3. Car and ferry
4. Car Le-shuttle

y 4
Carbon footprint (kg) = Distance travelled (km) x Emission factor (kg CO,/km)
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Managing CO , emissions and noise
In the aviation industry
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Aviation: climate change facts & targets

» Effectively addressing climate change is a top priority for the
aviation sector

e The Facts:

« Aviation activities currently account for about 2 — 5% of total
GHG emissions

« Civil aviation is growing rapidly at about 6% per year, so
emissions growth is expected to continue

* In respect of international aviation, aggregate carbon dioxide

emissions have grown very substantially, by approximately
75% since 1995
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Aviation: climate change facts & targets

o Effectively addressing climate change is a top priority
for the aviation sector

 The Targets:

 The commercial aviation industry has agreed to 3
sequential targets:

* 1.5% average annual improvement in fuel efficiency
between now and 2020

o Carbon-neutral growth by 2020

* A 50% absolute reduction in aviation’s emissions by
2050 compared with 2005
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Aviation: impact on climate change on a
per-person basis

« Aircraft emissions are tough to calculate because there are a lot
of variables to take into account

 There are a number of factors that need to be considered when
calculating carbon emissions for aviation travel on a per person
basis

 These include:
« Aircraft model
* Flight profile and distance
« Cargo on passenger flights
e Seat occupancy rate (load factor) £
e Seat class
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Aviation: initiatives to reduce carbon
emissions

 The aviation industry’s 4-pillar strategy to address climate
change:

» Better Technology

* Improved Operations

* More efficient infrastructure
e Positive economic measures
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Airlines: EU Emission Trading Scheme (ETS)

e Whatisthe EU ETS ?

» Itis a greenhouse gas emissions trading scheme which aims to
limit emissions by imposing progressively lower limits on
sources of greenhouse gases

« All airlines flying into Europe will soon need to show how they
iIntend to disclose their carbon emissions and transport data

» The airline industry will be included in the European Union (EU)
Emission Trading Scheme (ETS) from 2012. This will create
new challenges in meeting the requirements

 The EU-ETS Directive will require all aircraft operators flying
into or out of any EU airport to participate in the EU ETS
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How can airlines minimize carbon emissions?

 |nthe Airr...

Efficient use of aircraft
New aircraft

Route structure

Fly direct

Avoid congested hubs

e Onthe Ground...

Shorter turnaround times
Use less ground equipment [
Simple airport infrastructure s
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Flying: variation in carbon emissions

The table shows how emissions can vary enormously depending upon
the distance flown:

16+
14
12
10
CO, (tonnes) 8

>

om s

Two return Ski flight to Business Quarterly Sales trips
trips on Geneva conference meetings in to Hong
holiday to in New York Frankfurt  Kong &
the Med Sydney

Flights (Holiday / Business)

Source: Latest Defra estimates, adjusted to reflect current seat occupancy levels
(75% according to IATA, August 2009) & using a x2 multiplier to reflect the non-CO,
impacts of aircraft in flight.
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Carbon footprinting in the wider industry
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Road

Did you know?

There is one car for every 2 people in the UK
Each travels an average of about 9,000 miles a year
Emissions are directly related to the amount of fuel you buy

Newer smaller cars are about twice as energy-efficient as older,
4-wheel drive vehicles

Road sector is the largest source of carbon emissions from
transport in the UK



Road: climate change facts

« Carbon emissions from passenger cars have seen a downward
trend but those from HGVs have continued to rise

« Carbon emissions of new cars purchased in the UK have been on
a slow gradual downward trend:

Source: Department of Transport

» Penetration of diesels and improvements in fuel efficiency as well
as Government & EU policies is reflected in this downward trend



Road: CO, (DfT) forecasting

o 2000 - 2010: Emissions of carbon from road transport are expected to
grow by about 10%
* Increased levels of traffic will offset improvements in fuel efficiency

« 2010 - 2015: The trends change after 2010:
» Slower traffic growth and continued fuel efficiency improvements
are expected to produce a fall in road traffic CO2 emissions of

around 5% with further falls thereatfter.
Source: Department of Transport



Road: initiatives to reduce carbon emissions

Initiatives & Government policies:

* Encourage purchase of more fuel efficient vehicles by increasing cost
of petrol/diesel

e [ntroduce schemes to incentivise the use of biofuels

* Provide research & development support for industry-led low
carbon vehicle

 Promote ‘Eco-driving’ programmes

« A way of driving to reduces fuel consumption, GHG emissions and
accidents

« Several countries have already implemented successful eco-driving
programmes



Road: initiatives to reduce carbon emissions

e Support and encourage development of new technology for
improving fuel efficiency and carbon footprint, e.g.:

» Hybrids (battery recharged from electricity)
» Fully electric vehicles

e Generation of biofuels

« Hydrogen-fuelled vehicles



Rail: initiatives to reduce carbon emissions

In aggregate, passenger rail contributes just 0.5% to total UK
CO, emissions

Initiatives under way aimed at further improving energy
efficiency and reducing CO, emissions per passenger km from
rail include:

* Regenerative braking (where electric trains return energy to
the power supply when braking)

» Biofuels trials

* Investigating the scope for energy savings from more
efficient driving techniques

Taken together, these measures should have a significant
Impact on the railway’s core energy efficiency



Managing the environmental impact of
transport

« In your business, how could you reduce CO, emissions?
 May be helpful to consider:

Transport

T

People Goods

SN N

To/from To/from Raw Finished
Workplace Meetings Materials Products







