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Omega & ICARUS

• Omega pleased to support 
ICARUS development

• Working with the sector to 
reduce carbon intensity

• Advancing aviation 
sustainability knowledge 
and expertise



Omega partnership
• UK academic partnership, led by 

MMU with Cambridge, Cranfield
and 5 other partners

• Government funded, initially for 2 years

• One-stop shop for aviation sustainability 
knowledge

• Solutions the Air Transport sector and 
Government

• Enable sustainable growth



Omega scope

Topic areas
• Climate change 
• Local air quality 
• Noise
• Aircraft systems
• Aircraft operations
• Alternative Fuels
• Demand
• Mitigation policy 



Sharing knowledge

• 40 studies and activities 
maturing

• Recording knowledge 
acquired – everything on 
the web

• Phase 1 Dissemination 
Conference on 4 & 5 March 
at Royal Society



Now for the Science Bit

Sponsored by:



Gill Upton
Editor

The Business Travel Magazine
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Aviation’s Inclusion in the European 
Emissions Trading Scheme

Tim Johnson, Director
Aviation Environment Federation
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Purpose

• The AEF is the principal environmental association in 
the United Kingdom concerned specifically with all the 
environmental and amenity effects of aviation.

• Established in 1975, its membership comprises over 
100 organisations representing local planning 
authorities, residents' groups, amenity and 
environmental organisations and others.

• Works with industry, government, the European 
Commission and Parliament, the European Civil 
Aviation Conference, and has observer status to the 
UN’s International Civil Aviation Organisation where it 
is active on the working groups of the Committee on 
Aviation Environmental Protection.
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From the IPCC’s 4th Assessment Report 2007:

• In 2004, the transport sector produced 6.3 GtCO2 
emissions (23% of world energy-related CO2 
emissions);

• 2% of global emissions from aviation;
• Aviation accounts for around 3% of the anthropogenic 

radiative forcing in 2005 (range 2–8%);
• Government cites aviation’s contribution as 6.3% of UK 

carbon, rising to 13% of UK greenhouse gas emissions.

Aviation’s carbon 
footprint
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Its not just carbon ...

The overall impact of aviation on climate is currently a 
factor of 1.9 times higher than that of its CO2 emissions 
alone (excluding the potential impact of cirrus clouds)

Radiative forcing milleWatts per m sq (mW/m2)

Carbon dioxide +25.3
Ozone production from NOx +21.9 
Water vapour +2.0
Soot particles +2.5 
Contrails +10.0
Methane reduction from NOx -10.4
Sulphate particles -3.5
(Cirrus cloud enhancement +10-80)?
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Why are UK aviation 
emissions higher than the 

global average?
Aviation’s carbon footprint per country
… based on CO2 emissions (kg per adult per year)

Great Britain 603
Rep of Ireland 434
US 275
France 243
Spain 219
Germany 214
Brazil 68
India 32
China 21

Source:
TGI “Green Values – consumers and branding,
October 2007
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UK Growth in Aviation 
Emissions

Source:
Department for Transport
December 2007
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Current situation ...

• Emissions from international aviation excluded from 
Kyoto Protocol. KP requests states to work through the 
International Civil Aviation Organisation (ICAO);

• Wide support for a global measure, but requires a 
framework. ICAO has assessed and rejected the role of 
taxes, charges and closed emissions trading, but 
supports aviation’s inclusion in an open emissions 
trading scheme;

• ICAO rejected the opportunity to work on a global 
trading scheme for aviation in 2004, preferring to 
develop guidance for states that wished to act;

• Current framework supports regional approaches
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Will post-2012 be any 
different?

• Creating political pressure for a global agreement, but 
competing principles:

- Non-discrimination (ICAO)

- Common but differentiated responsibilities (UNFCCC)

• If global deal is not forthcoming will there be an 
increase in regional actions? Uniformity? 
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What is the EU emissions 
trading scheme? (1)

The European Union Emission Trading System (EU  
ETS) covers more than 10,000 installations in the energy 
and industrial sectors;

Represents approximately half of the EU's emissions of 
CO2 and 40% of its total greenhouse gas emissions.

Emitters must:
• monitor and annually report their CO2 emissions
• surrender an amount of emission allowances equivalent 
to their CO2 emissions. Each emitter receives an initial 
allocation of allowances – where actual emissions are 
lower the excess can be sold, where as additional 
allowances must be bought where actual emissions are 
higher
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What is the EU emissions 
trading scheme? (2)

Phases:

First period: 2005 – 2007
Second period: 2008 – 2012
Third period: 2013 onwards 
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Aviation’s inclusion in 
the EU ETS (1)

When?

From 1 January 2012
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Aviation’s inclusion in 
the EU ETS (2)

What is covered?

Emissions from ALL flights arriving and departing at EU 
airports, including non-commercial and business aviation 
aircraft. Exemptions for:

- aircraft with a maximum take-off weight below 5,700kg
- commercial operators operating for three consecutive 
four-month periods with less than 243 flights per period.
- Public Service Obligations within Outermost Regions
- military, search & rescue, humanitarian and medical, 
and training flights
- all flights performed exclusively under
visual flight rules
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Aviation’s inclusion in 
the EU ETS (3)

Level of cap?

In 2012, the sector will receive 97% of its average annual 
emissions between 2004-6. In 2013, it will reduce to 95%.

Of these allowances, 15% will be auctioned, and the 
remainder will be distributed to airlines based on their 
reported activity and emission data for 2010. 

3% of allowances to be set aside for new entrants and 
rapidly-growing airlines (growth in excess of 18% p.a.)  
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Aviation’s inclusion in 
the EU ETS (4)

What emissions are covered?

Carbon dioxide only, although the Commission is 
expected to come forward with a parallel proposal
for aircraft NOx emissions.
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Impact of aviation’s 
inclusion

“This would have only a small effect on forecasted 
demand growth from business-as-usual levels of 142% 
to a minimum of 135% (by 2020 compared to 2005)”

Airline and consumer impact: Cost per flight and 
per ticket in 2020 (range 6-30 Euros)

): Cost per flight Cost per ticket

Short-haul 96 - 481 0.9 – 4.6

Medium-haul 190 - 948 1.8 – 9.0

Long-haul 1884 - 9422 7.9 – 39.6
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Is further consumer or 
regulatory action 

necessary?
):Does it cover the full carbon cost?

No, unless all permits are auctioned in the future.

Does it cover all emissions?

No, other economic instruments may be applied in parallel

Will additional regulatory or consumer action be justified?

Yes (probably). Continued role for APD? Offsetting 
initiatives?
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The end!

):

Thank you

Email:  tim@aef.org.uk

Web: www.aef.org.uk



Government Air Programme

David Reaney, Category Manager – Transport 
OGCbuying.solutions



Our purpose

• Buying Solutions – an Executive Agency of 
the Office of Government Commerce in the 
Treasury 

• Buying Solutions tasked with leading a 
cross-government Travel Category Pilot to 
assess and improve Public Sector travel 
procurement

• Sustainability – a key feature of all 
procurement activities



Government Air 
Programme

• New Government Air Programme to go 
live 1 July 2009 with the aim of:

• Contract directly with the air industry
• Reduction in supply chain costs 
• Allow public sector to manage its air expenditure more 

effectively
• Access to data on public sector travel patterns



Our approach to 
Sustainability

• Government sustainability initiatives fully 
supported (inc backing of EU ETS)

• Promote better travel practices through 
Sustainable Travel Policy

• Travel choices
• Demand management 
• Alternatives
• Carbon off setting 



OGCbuying.solutions

Thank You



Tea and Coffee

Sponsored by :



Breaching the Road Block?

Sponsored by:



Rachel Watson
Director 
Opteva
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TRX Airline Carbon Emissions Calculator

Andy Fish
TRX

Manager, Business Development for Europe
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Why  

“Having calculations that give widely disparate results is confusing to the 

public and can impact the willingness to reduce or offset emissions,

perhaps even more significantly inaccurate emissions estimates from air travel 

could potentially lead to poorly designed policies. There has been much criticism 

of carbon offsetting and the associated carbon calculators. If public confidence in 

climate mitigation policies in general and offsetting in particular is to be

strengthened, accurate information needs too be available for all sectors of the

economy, including air travel.”

Anja Kolmuss & Jessica Lane 
Stockholm Environment Institute 
Carbon Offsetting & Air Travel  Part1: CO2-Emissions Calculations
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Why  

• Customer Demand

• Confusion – consistent CO2 reporting was unattainable

• No existing universal system or calculator

• Demand for increased accuracy

• Environmental Concerns

TRX researched various carbon emission reporting tools and noticed 
inconsistencies with the data points used and therefore decided to create
our own.
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How

The  model is built in a modular manner with the highest-quality, up-
to-date, trustworthy public information sources available to be 
purchased

The Calculator….
• measures all significant variable factors in a flight’s emissions 

• allocates those emissions to the individual traveller. 

• allows the user to see the different emissions from different carriers

• allows carrier choice to be made dependant on the CO2 emissions
produced by each carrier

• http://carbon.trx.com. 
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Methodology

Primary Steps

1) Gather airline schedule data – city pair, number of miles, operating carrier, 
aircraft, number of seats

2) Determine fuel burn rates for aircraft and distance

3) Calculate total CO2 emissions for the flight

4) Allocate emissions between cargo and passengers

5) Allocate emissions per cabin

6) Adjust for passenger load factors

7) Adjust for RFI (optional)

8) Calculate cost of CO2 emissions (optional)
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Calculator Options 

• Quantifies the total amount of CO2 emissions (by region, per average 
passenger) associated with a client’s travel footprint

• Compares the client’s CO2 emissions with the greenest (lowest-
emitting) carrier for the same travel footprint

• Compares the client’s CO2 emissions with the average business 
travelers airline emissions for the same travel footprint

• Calculates the potential reduction in CO2 emissions based on:
– Reduction in travel
– Booking the greenest carriers in all city pairs
– Eliminating unnecessary connections in all city pairs 

• Quantifies the carbon offset cost based on a reasonable cost per ton of 
CO2
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Issues with carbon calculation 
methodologies

Keith Mason
Cranfield University



Issues with carbon measurement

– Different calculators adopt different 
methodologies

– Cannot distinguish performance between 
suppliers

– Data availability
– Often not available at Point of Sale/not 

integrated into travel booking process
– Measurements lack transparency of calculation 

methods
• E.g. Measurements assume unrealistic (or desired)

load factors, exclude cargo, or flights on more 
polluting aircraft
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Review of existing studies

Defra study

Flight type gCO2/pkm Calculation Assumptions

Average 
journey 

distance for 
calculator

Example 
journey

Domestic 158

65% load factor

463km
London-
Scotland

78 seats on the Dash-8 
Q400

139 seats on the B737-400

Short haul
International

130
65% load factor

1,108km
UK-Central 

Europe139 seats

Long haul 106

79% load factor

6,482km
UK-East 

Coast USA
346 seats on the B747-400

261 seats on the B767-
300ER

Source: Defra (Department for Environment Food and Rural Affairs) report 2007; Act on CO2 
Calculator: Public Trial Version Data, Methodology and Assumptions Paper

BA have 329 seats on 
some 747-400s and 

291 on others

BA have 329 seats on BA have 329 seats on 
some 747some 747 --400s and 400s and 

291 on others291 on others

BA have 145 
seats on 737-

400s

BA have 145 BA have 145 
seats on 737seats on 737 --

400s400s



Review of existing studies

CE Delft study

Flight type
CO2

emissions 
trip(kg)

CO2 

emissions
g/pkm

Calculation assumptions
Example 
journey

Short haul 8,024 175

70% load factor / 150 seats

AMS-CDGAirbus A320

Average distance : 480km

Medium 
haul

15,793 107

70% load factor/ 150 seats

MUC-PMIBoeing 737-400
Average distance :1,402km

Long haul 157,033 103
70% load factor/ 340 seats

Boeing 777
Average distance: 6,404km

LGW-EWR

Source: CE Delft (2005 and 2007)



Cranfield’s carbon calculation methodology

• To demonstrate the application of an 
appropriate methodology that enables a 
detailed carbon calculation 
– based on actual data using the origin and 

destination airports, reported passengers carried, 
aircraft type used and the ground circle distance.



Calculation methodologies

The more refined tier 2 methods

LTO cycle CO 2 emissions
calculation

Aircraft type

Stage length
Altitude

Aircraft type
Cruise cycle

Fuel Consumption 
calculation

BADA aircraft
performance data 

table

Cruise cycle CO 2 emissions 
calculation

EEA Emissions 
data 

Inventories 
Guide book 

The Total CO 2 emission 
On each route



Average CO 2 emissions by airline 
– UK Domestic routes (2006)



North Atlantic route

Estimated average CO2 emissions by airlines (averag e stage distance: 6,825 kms)
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Limitations

• Excludes cargo

• Bases emissions on a real estate basis as seat 
weight data not available

• ATM delays not included

• So still some way to go.


