
SUPPLEMENTARY WRITTEN EVIDENCE FROM GREENSKIES 
 
Evidence of the Aviation Environment Federation/Green Skies Alliance to the Scottish 
Parliament’s Transport, Infrastructure and Climate Change Committee on the Scottish 
Government’s Climate Change (Scotland) Bill, February 2009. 
 
The Aviation Environment Federation is a UK-based NGO working solely on controlling and 
reducing the negative environmental impacts of all forms of commercial air transport and general 
aviation. Our work programmes include working with communities at grass root level; research 
and policy development across noise, air quality, public health, land use planning, public safety, 
rail/air substitution, aerospace technology and climate change issues; and communication 
activities designed to influence industry, policy makers, politicians, opinion formers and 
institutions as well as the general public. 
 
We have set up and administer three umbrella networks, AirportWatch throughout the UK; the 
Europe-wide Greenskies Alliance, with observer status at the European Civil Aviation 
Conference; and the International Coalition for Sustainable Aviation comprising European and US 
NGOs, with observer status at the UN International Civil Aviation Organization. 
 
We welcome the Committee’s decision to scrutinise the Bill and comment as follows. 
 
Section 1: Key overarching recommendation – the Bill’s budgets, reporting and targets 
must include aviation and shipping emissions. 
 
We support the Climate Change (Scotland) Bill generally in line with the comments the 
Committee has received from Scottish environmental NGOs with this crucial recommendation on 
our specialist topic as follows: 
 
Recommendation 1. 
 
The Climate Change (Scotland) Bill must include an unequivocal commitment to 
measuring and monitoring all Scotland’s aviation-derived CO2 emissions and including 
these figures as part of Scotland’s rolling annual budgets and 2050 targets from day one. 
Domestic aviation emissions are already included and a proportionate allocation of the 
emissions from international flights, using an acceptable methodology such as the 
UNFCCC recommended reporting of  bunker fuels which allocates the emissions from all 
departing flights to the state they have left, is simple, effective and above all, established. 
 
One of the Bill’s supporting documents, the Technical Note: Climate Change (Scotland) Bill: 
Greenhouse gas (GHG) Emissions, Annual Reductions and Targets, sets out the path to 
achieving a reduction from 1990’s 70.12 MtCO2e to 14.02 in 2050, and quite rightly, the 1990 
starting point includes both domestic and international aviation emissions.  
 
We cannot understand why a substantial and growing amount of climate-change inducing 
emissions should somehow be put to one side to return to as and when. This seems to be the 
Bill’s current intent. This is as much about numeracy as it is climate change – if the starting point 
includes Scotland’s international aviation emissions then both the end point and all stops along 
the way must do so too. 
 
For the record, the same applies to shipping emissions. 
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Section 2. What are Scottish aviation emissions and why are they important? 
 
Figure 1 in the Annex to this memorandum shows a comprehensive range of global aviation CO2 
emission forecasts from published regulator, institutional and academic sources. Actual totals are 
currently in the region of 700 million tones right now and are approximately 2.31% of man made 
CO2. Note that by way of context, this figure is substantially more than the entire UK’s  CO2 
emissions – one sector, aviation, emits more CO2 than the world’s 5th largest economy. 
 
Aviation emissions are forecast to rise to around 2500 MtCO2 by 2050, a figure which includes 
reasonable estimates of continuing efficiency gains via better aerospace technology and 
operational and ATM improvements. It is universally recognized that the forecast growth in air 
traffic of 3-4% per year unfortunately outpaces the best we can expect  from efficiency gains 
which is why the forecast curves continue upwards. Accommodating aviation emissions growth 
on this scale represents a significant challenge for all national and international control strategies 
for GHG reductions between now and 2050.  
 
We would point out that the 4.1% “Fraction of total (SRES)” annotation could be a little misleading 
– the UN IPCC Special Report on Emissions Scenarios referred to is an unrestrained “worst 
case” business as usual world with no carbon constraints. As carbon reduction policies are 
implemented worldwide, aviation growth on this scale would automatically become a much larger 
percentage of the global total by 2050. 
 
Within these global forecasts, and in the context of Scotland’s aviation emissions growth and the 
Climate Change Bill, it is therefore vital to understand what Scottish aviation emissions could be 
through to 2050. 
 
Annex Figure 2 shows the UK Department for Transport forecast methodology for forecasting 
aviation CO2 emissions as detailed in January 2009’s “UK Air Passenger Demand and CO2 
Forecasts”. 
 
Under pressure to “green” out-of-control greenhouse gas emissions from unrestrained airport 
expansion, the Department for Transport has come up with a cunning statistical sleight of hand 
they have termed re-casting. At least 46 Million tonnes of CO2, and potentially as many as 105 
Million tonnes, have been rendered non-existent by this process, studies of Government 
background documents by the AEF have revealed. 
 

• In 2004, the Department for Transport itself forecast total UK civil aviation CO2 emissions 
in 2050 as a maximum of 106.8 million tonnes. 

 
• In a 2006 report for DEFRA’s Global Atmosphere Division, by a team of well-respected 

UK aviation climate change experts, the UK 2050 figure had risen to a forecast maximum 
of 165.5 million tonnes of aviation-related CO2.  

 
The Westminster Parliament’s authoritative Environment Audit Committee put it succinctly in a 
March 2007 report when analysing these same figures, saying that they: 
 
 “…illustrate the difficulty - and, depending on certain growth projections - impossibility of meeting 
tough carbon reduction targets for 2050 and accommodating the ongoing expansion in flights.” 
 
But Governments can do difficult before lunch and the impossible by tea time. 
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For in November 2007, the DfT’s “UK Air Passenger Demand and CO2 Forecasts” background 
document contained a revised 2050 figure for aviation CO2 that had miraculously gone down to 
60.3 (now 59.9 as of January 2009) million tonnes, because:  
 
“After 2030, the growth in emissions is projected to slow, partly due to capacity constraints 
slowing demand growth”.  
 
So if the forecasts are an embarrassment, just do some desktop re-casting, and make 46 or 105 
of CO2 just vanish, instantly as follows: 
 

• DfT 2004 forecast 106.8 MtCO2  minus DfT 2007 60.3 MtCO2 = 46.5 MtCO2 disappeared 
• Defra  2006 forecast 165.5 MtCO2 minus DfT 2007 60.3 MtCO2 = 105.2 MtCO2 vanished  
• Latest DfT 2009 forecast for 2050 is now 59.9 MtCO2   - little different 

 
 
We may ourselves have underestimated the scale of this problem as we have used only the mid-
range figures from the DfT’s documents. 
 
By 2050, total UK CO2 emissions must be 80% lower than 1990’s 590 MtCO2, around 118.43 
million, and all UK domestic and international aviation emissions clearly have to fit within that 
total. 
 
But with some of these earlier forecasts for 2050 ranging from 106.8 to as high as 165.5 for 
aviation alone there’s clearly a problem. Aviation emissions could be some 47 MtCO2 greater 
than the entire UK carbon budget in 2050 if this is cut by 80% from 1990 levels. 
 
The sources setting out these figures are: 
 

• DfT 2004 forecasts from Department for Transport Aviation and global warming London, 
January 2004 

• Defra 2006 forecasts from Owen B and Lee D  Allocation of international aviation 
emissions from scheduled air traffic – future cases, 2005–2050 (Report 3). Manchester 
Metropolitan University Centre for Air Transport and the Environment, Final report to 
DEFRA Global Atmosphere Division, plus Data Appendix., March 2006 

• DfT 2007 forecasts from Department for Transport UK Air Passenger Demand and CO2 
Forecasts, November 2007 

• DfT 2009 forecasts from Department for Transport UK Air Passenger Demand and CO2 
Forecasts January 2009 

 
CO2 emissions of domestic and international flights from Scotland’s airport are as follows:  
 

• Latest actual from NAEI is 1,122,000 MtCO2 in 2006, international flights only 
• DfT 2005 all flights domestic and international figure is 1.5 MtCO2  
• DfT central forecasts all flights are 3.2 MtCO2 in 2030, rising to 4.4MtCO2 in 2050 

 
We have outlined previously the DfT’s efforts to finesse aviation CO2 forecasts by constraining 
growth, in our view artificially, beyond 2030. We believe this dangerously underestimates the 
likely growth in aviation emissions through to 2050. In 2005, Scottish aviation CO2 emissions 
were around 4.3% of the UK total. This is expected to rise to 4.8% by 2050 according to the DfT. 

 3



 
However, if we take the DfT 2004 UK total for 2050 of 106.8 MtCO2 as one baseline, then 4.8% of 
that would mean Scottish aviation emissions could rise to 5.1 MtCO2 by 2050. 
 
If we then take the DEFRA 2006 forecast UK total of 165.5 MtCO2 then 4.8% of that figure is 7.9 
MtCO2 by 2050. 
 
Recommendation 2. 
 
We have analysed a series of  Government department aviation CO2 forecasts to 2050 
which differ significantly. Because of this wide variation and  the scale of these potential 
outcomes and their impacts when set against Scotland’s 2050 target of 14.02 MtCO2 from 
ALL sources, we cannot  recommend strongly enough that the Scottish Executive carries 
out an urgent review of these forecasts to ascertain an agreed trajectory for the country’s 
aviation CO2 emissions from 1990 through to 2050 to inform policy measures emanating 
from the Climate Change Bill. 
 
But it could be much, much worse. Aviation emissions have significantly larger climate change-
inducing impacts over and above that of CO2 alone. For example, Annex Figure 5 is a satellite 
image of aircraft condensation trails over Europe which make a large additional contribution to 
aviation’s negative impacts. The most up-to-date chart detailing these impacts can be seen at 
Annex Figure 4. We are very pleased to endorse the DfT’s view regarding the best metric for 
assessing the range and scale of these impacts, shown in Annex Figure 7, that: 
 
“…it would not be right to exclude consideration of the non-CO2 climate change effects of 
aviation, and there is currently no better way of taking these effects into account.” 
 
The TRADEOFF project gave weight to a multiplier range of 1- 4 with a central case using 1.9. 
Again, we are happy to endorse this figure. But this means that in policy terms it would be wise to 
acknowledge that the CO2 equivalent impact of Scotland’s aviation emissions is almost twice that 
of CO2 alone. This has profound and severe implications for the 14.02 MtCO2 target. 
 
Recommendation 3. 
 
Policies designed to control and reduce ALL aviation’s scientifically validated non-CO2  
climate change impacts need to robustly reflect the current best available multiplier of 1.9. 
A clear understanding of how these impacts are being addressed at EU level is vital and as 
control polices develop, Scotland’s GHG reduction plans should at least mirror these. 
 
Section 3: Apart from “forecast finessing” what other policy options and mitigation 
strategies exist to control and reduce aviation emissions that the Committee should be 
aware of? 
 
Including aviation within the European ETS is the major policy option underway right now. 
This is a synopsis of the scheme’s components and forecast outcomes: 
 

• Cap and trade scheme for airlines – cap will be 97% of 2004/6 average CO2 emissions 
starting in 2012, decreasing to 95% from 2013 onwards 

• % auctioned will be 15% but market growth of 25-30% between 2005-2012 (4% p.a. 
average) expected 

• An average airline will be paying for 40% of its CO2 emissions (15% auctioning + 25% 
permits) 

• Share of permits to airlines based on overall %share of EU emissions in 2010/11 – 
airlines to report this data, details/methodology “in development” and awaited 

• Applies to all arriving and departing flights within EU Member States airspace unless 
foreign airline’s country of origin has a similar scheme in place 
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• Environmental “benefit”, CO2 reduction from sector is -36% or 122 MtCO2 by 2015 
• -46% or 183 MtCO2 by 2020 
• These figures include all the “savings” from bought credits 
• EC cost pass through estimated at €4.6 to €39.6 for a return trip, trip length dependent at 

an allowance price of €30 
• Demand impact:135% growth over period instead of 142% - or not very much! 

 
However this somewhat simplistic “robbing Peter to pay Paul” mentality is, as it stands, 
innumerate and dangerous, putting UK climate change targets at risk.  
 
All emissions trading schemes, we are told, have an end point – eventually you’ve managed to 
trade down to your target. Their theoretical design is supposed to allow a carefully controlled 
contraction, and along the way, possibly some cross-sector re-allocation of CO2, the main 
greenhouse gas, across all fossil fuel users over time - in this case, 41 years time. The so-called 
market place for CO2 will be controlled by Governments and blocs setting targets and allocations, 
and is not a licence to pollute for ever and ever, a misconception the airline industry and some 
policymakers clearly suffer from.  
 
It’s clear to us that aviation is still getting very special treatment. The cap given to the aviation 
sector is much more lenient than that given to other sectors. For 2012 aviation emissions will be 
capped at 97% of the sector’s average emissions between 2004 and 2006 (roughly double 1990 
levels). From 2013 onwards a fixed cap of 95% will apply. Meanwhile, other sectors are expected 
to reduce their emissions in line with the EU’s commitment that by 2020 total emissions will be 
reduced by at least 20% compared with 1990. The UK’s carbon reduction targets are tougher still 
- yet another example of special treatment for air transport. 
 
Our analysis shows that the cap isn’t really a cap. The supposedly binding cap imposed on the 
scheme as a whole is in fact very dodgy. If European polluters find it too difficult to reduce their 
emissions, and no sectors in the scheme have credits to spare, then permits can simply be 
bought from elsewhere in the world - from ‘low emission’ factories in China, for example. While 
some restrictions have been applied to the proportion of these ‘project credits’ that ETS 
participants are allowed to surrender, quite what these restrictions are remains very hazy (the UK 
Government’s own negotiators involved in the EU Climate and Energy package claim not to know 
what the restrictions will mean for aviation.) 
 
The ETS trades in carbon and as we have highlighted above, the additional climate damage from 
aircraft emissions at altitude is currently not accounted for. Because of this additional ‘radiative 
forcing’ from aviation, the European Parliament argued that either emissions from aviation 
needed to be multiplied by 2 when drawing up the carbon accounts, or a separate policy covering 
nitrogen oxide emissions from aircraft needed to be drawn up. The EC is about to report on how 
NOx in particular might be dealt with. 
 
We strongly hold the view that emissions trading was never going to be enough to get soaring 
aviation emissions under control. It is widely acknowledged that markets don’t work without 
Government regulation and intervention. The current crisis caused by Governments failing to 
adequately regulate the banks is just a recent example of this. Similarly, carbon markets can’t 
work on their own. Lord Turner, chair of the FSA as well as of the Committee on Climate Change 
has made this very clear. The CCC’s first major report, in December 2008, considered wide-
ranging policy measures that could help drive the dramatic cuts in the UK’s carbon emissions that 
the Committee has recommended. Emissions abatement from the road transport sector, for 
example, could be achieved through a combination of mandatory efficiency standards for 
manufacturers, higher taxes levied on more inefficient vehicles, and explicit consideration being 
given to transport emissions when planning decisions are being taken. For aviation, the report 
noted that abatement was very much more difficult and that emissions are set to increase, and 
yet it concluded that emissions from international aviation should not be included in the UK’s 
carbon budgets for the time being. This what Lord Turner said last December: 
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“Second, I would like to be clear about our recommendations on international aviation and 
shipping. 
 
Aviation and shipping are both rapidly growing sources of emission. And in the case of aviation in 
particular, there may be less potential to cut emissions via new technologies than there is, for 
instance, in electricity generation. Therefore aviation and shipping would, under business as 
usual scenarios, amount by 2050 to a very significant proportion of the maximum emissions that 
the world can safely emit - perhaps as much as 6-8 gigatonnes – about 30% of all acceptable 
GHG emissions and about 50% of acceptable CO2 emissions. 
 
And even these forecasts assume either significant technological progress or per capita aviation 
travel in developing countries in 2050 well below the level in developed countries today. If today's 
per capita aviation emissions for the developed world applied across a world population of 9.8 
billion, total aviation emissions of CO2 would total 5 gigatonnes - about 40 per cent of total global 
acceptable emissions in 2050 and something like 100 percent of acceptable 2100 emissions. 
 
It is therefore essential that aviation and shipping are covered by targets and by policies which 
encourage technological and energy efficiency improvement, and which constrain demand below 
business as usual projections.” 
 
Lord Turner of Ecchinswell,  “Building a low carbon economy” speech 11th December 2008. 
 
We readily acknowledge that aerospace technology can deliver continuing and worthwhile 
efficiency improvements via these mechanisms:  
 

• Airframe/aircraft design 
• Aero engine design and in-flight performance  
• Air Traffic Management systems 
• Operational techniques – better maintenance, low drag approaches for example 
• Alternative fuels 

 
But we can also predict reasonably well what the first 4 bullet points together can be expected to 
deliver as outlined in the seminal UN IPCC Special Report “Aviation and the Global Atmosphere” 
1999: 
 

• Efficiency gains would be 50% by 2050 approx 1% p.a. 
• Operational gains inc. CNS/ATM would be 18% over the same period 
• Average efficiency gain of around 1.3% 

 
We have seen no hard evidence that would indicate these forecasts are anything other than 
realistic and accurate. With forecast emissions growth at the levels we have indicated previously, 
efficiency improvements are always outpaced by growth. 
 
But in the last few weeks, the Society of British Aerospace Companies have had the remarkable 
claims presented in their December 2008 Sustainable Aviation CO2 Roadmap taken up by 
Government Ministers and passed to the Committee for Climate Change for investigation and 
analysis as part of the go-ahead for the construction of Heathrow’s 3rd runway. The CCC have to 
report on the feasibility of these claims in a January 15th press release thus: 
 
“CC to report on new aviation emissions cap - 15 January 2009 
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The Committee on Climate Change (CCC) has been asked by the Government to conduct a 
review into how UK aviation emissions can be limited to below 2005 levels in 2050. The aviation 
target will play a useful role in buttressing the UK’s overall commitment to an 80% reduction in 
greenhouse gas emissions (below 1990 levels) in 2050.  

As the Committee set out in its initial report, an 80% overall reduction does not require that all 
sectors reduce emissions by that amount. The report sets out a possible scenario in which 
aviation emissions would be at 2005 levels in 2050, while emissions across all other sectors of 
the economy would be reduced by an average of 89% , which together would deliver an overall 
80% reduction. 

The optimal mix of effort needs to be decided over time in light of the relative costs of emissions 
reduction across sectors. But given the danger that unconstrained aviation emissions growth 
would make required reductions in other sectors impossibly large, it makes sense to establish an 
absolute cap on aviation emissions. 

The CCC has been asked to provide a report by December on the measures required to ensure 
that aviation emissions can be constrained within the limit set by the Government, and will keep 
under continual review the appropriate balance between different sectors’ emissions reductions 
required to ensure that the 80% target is met.  

Chair of the CCC Lord Turner said: 

“We are pleased to have been asked to conduct this very important review into aviation 
emissions. In order to avoid dangerous climate change it is vital that emissions of greenhouse 
gases in the UK are reduced by at least 80% in 2050. International aviation and shipping must be 
part of the Government’s climate change strategy and commitments should be made to reduce 
emissions in these sectors”. 
 
This is what the SBAC had to say when outlining this CO2 Roadmap in their press release on 
December 12th last: 
 
“UK’s leading aviation environmental body today projects how CO2 emissions from air traffic will 
fall back to 2000 levels by 2050 despite continued growth in number of flights. 
 
Sustainable Aviation (SA) has today (Friday) published its first report mapping the industry’s 
carbon dioxide (CO2) emissions to 2050. The report concludes that CO2 from all UK civil aviation 
can return to 2000 levels by 2050, after having reached a peak around 2020, against a 
background of threefold growth in passenger numbers. 
 
The assessment takes into account the UK air transport market maturity and efficiencies that are 
expected from new airframe and engine technology, cutting edge air traffic management and 
operations, as well as the development of sustainable fuels. In making this assessment no 
allowance is made for the additional contribution to CO2 reductions that will be achieved through 
airlines’ participation in international emissions cap and trade schemes, the details of which have 
yet to be fully defined. 
 
The report highlights that: 
 
• Improvements in current airframe and engine design plus new technologies such as blended 
wing bodies and open rotor engines are expected to reduce CO2 emissions by 62 per cent 
compared with a ‘constant technology’ baseline. 
• A further 10 per cent reduction is envisaged from improved air traffic management and 
operations that will be delivered by 2020. 
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• Lower carbon alternative fuels are expected to provide a further 10 per cent reduction in CO2 
emissions from 2030, following a period of increasing deployment from 2020. 
• Given these initiatives, overall absolute levels of CO2 from UK aviation are expected to be 
brought back down to 2000 levels by 2050” 
 
We view the claims made in the SBAC CO2 Roadmap as frankly, risible nonsense designed not 
so much  to manufacture aircraft but manufacture consent for aviation’s unrestrained growth. 
 
Recommendation 4.  
 
We would expect Scottish Ministers, Parliament and the Scottish Executive to keep a very 
close watch on the UK CCC’s  study of the Sustainable Aviation CO2 Roadmap, which is 
due to report by December 2009. Any subsequent policy outcomes will need to be 
reflected in Scotland’s own policies to control and reduce aviation emissions. 
 
Conclusion. 
 
With no realistic alternative to kerosene, the air transport industry is locked in to fossil 
fuel use in ever-increasing volumes for at least the next 40 years. The European 
Environment Agency estimates the total external environmental costs of air transport, 
including climate change, at around 5.4 pence per 1000 passenger kilometres, or £54 each 
time an individual passenger clocks up I,000 kilometres. Adding these costs to tickets 
wouldn’t mean airports closing or the end of tourism or businessmen unable to fly where 
they want to, when they want to. 
 
Environmental taxation at this level would however mean reducing the UK Government’s 
future growth forecasts for aviation by 50%, matching emissions growth to technology 
and other efficiency improvements. The Government wants to see almost 500 million 
passengers passing through UK airports by 2030. It claims too that it wants to add air 
transport’s external costs to ticket prices. A sensible and fair green levy on tickets of 
around 5.4 pence per kilometre, a congestion charge of the skies if you will, would instead 
cap passenger numbers at around 320 million by 2030, avoiding all the new runway 
construction the Government, airports and airlines promote so aggressively. This still 
wouldn’t make air transport environmentally benign or sustainable but it would be a start. 
 
One transport sector, aviation, now emits more CO2 worldwide than the entire UK 
economy. We understand that Scotland is serious about not ignoring greenhouse gas 
emissions as a nation whatever their source and quite right too – we need to work hard to 
control and reduce those from air travel as well. 3.6 pence per kilometre on ticket prices is 
an equitable way forward. 
 
We hope this submission is clear and we hope too that the Transport, Infrastructure and 
Climate Change committee is able to give due weight to the recommendations we make. 
 

ANNEX TO SUPPLEMENTARY WRITTEN EVIDENCE FROM GREENSKIES
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