
Steve Slater looks at light aviation and the environment 
and asks – are we ‘green’ enough?
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The whole of the transportation sector is 
coming under increasing scrutiny in terms 
of its environmental performance. While 
some of this may be driven more by 
political rhetoric than fact, the commercial 
aviation sector has already been targeted 

by some, and GA may follow. Therefore, the LAA has 
been developing a position, not just in defence of our 
flying, but also offering positive and proactive means of 
mitigating any environmental impact we might generate 
via our activities. Our aim is to find deliverable ways to 
reduce any negative effects we have on people, wildlife 
and the world itself, while protecting the legitimacy of 
non-commercial aviation. 

Proportionality, some simple maths 
To put things in proportion, aviation contributes 
approximately 2% of world greenhouse gas emissions, 
and information provided by the British Business and 
General Aviation Association (BBGA) demonstrates 
global business and general aviation in turn, uses less 
than 1% of the fuel of commercial air transport. If 
emissions were to be proportioned equally to fuel usage, 
this would then mean that all the general aviation in the 
world makes up 0.0196% of GHG emissions.

Data provided by fuel supplier Rix Petroleum, 
indicates the fuel take-up at Europe’s busiest airport, 
Heathrow, is typically 22 million litres of AVTUR jet fuel 
per day. A single Boeing 777 burns around 7,000kg, or 
8,800 litres of fuel per hour. Assuming the approximate 
2,800 active recreational aircraft overseen by the Light 
Aircraft Association each fly for an average of 50 hours 
per year, each burning 25 litres per hour, the annual fuel 
consumption for this entire LAA flying fleet equates to 
about 440 hours, or a little over a month’s flying for just 
ONE Boeing 777. Or looked at another way, the entire 
LAA fleet could fly for more than six years on the amount 
of fuel consumed at Heathrow in a single day.

While the GA contribution is therefore minimal, it is not 
a case of saying ‘this is CAT’s problem, not ours’. We all 
need to make a contribution to reducing our 
environmental impact, but first, we need to understand 
what we are trying to mitigate.

Greenhouse gases
All internal combustion engines burning hydrocarbon fuel 
generate carbon dioxide, which is known as a 
‘greenhouse gas’ as it traps heat in the upper atmosphere 
and makes the planet warmer. It primarily comes from 
burning fossil fuel for our cars, trucks, ships, trains, 
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Below Warbirds, 
such as this Spitfire, 
will be worst affected 
by any loss of 100LL. 
Photo: MoD archive
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aircraft and power generation. In the UK, the Climate 
Change Commission has calculated that aviation makes 
up around 5.9% of national greenhouse gas 
emissions, but light aircraft generate only a small 
proportion of the total. In proportion to the lower 
volumes of fuel we burn, and as these aircraft typically 
fly lower, their radiative forcing effect on the upper 
atmosphere is less than for other aircraft that operate at 
higher altitudes. Greenhouse gases deposited at higher 
levels through jet aircraft have a 1.9 times higher impact 
on global warming for a given volume. 

While general aviation makes up only a small 
proportion of emissions, there is a continuing commitment 
across all sectors to stopping growth in aviation 
emissions by decreasing the carbon intensity of flights, 
improving air space management, and potentially the use 
of biofuels. By 2050 the carbon intensity of flights is likely 
to have improved by around 35%, with the majority of this 
coming from more fuel-efficient aircraft in both sport flying 
and commercial aviation.

In addition, there are many GA-led initiatives which are 
being explored. These include the development of 
biofuels, although there is debate at the viability of these 
given their source, agriculture, is proving destructive in 
some areas of the environment. 

Other activities include the future development of 
electric and hybrid power for short-duration sport flying 
and flight training. In addition, a significant proportion of 
the LAA fleet is made up of modern, aerodynamically 
clean designs using engines that burn lower-octane 
unleaded avgas or proprietary unleaded mogas. This 
makes them significantly more environmentally efficient 
than traditional types.

It should be noted that carbon dioxide is not the only 
greenhouse gas, nor is it potentially the most damaging. 
Methane, which is generated naturally by the breakdown 
of vegetable matter, is around 25 times more damaging. 
Other pollutants include nitrogen oxide (NOx), another 
by-product of the combustion process, which can mix 
with moisture and particulate pollution in the atmosphere 
and reduce air quality. In fact, government research 
demonstrates that around airports the main source of 
NOx air pollution is airport-related road traffic. NOx 
emissions from aviation-related operations reduce rapidly 
beyond the immediate area around a runway, and the 
overall contribution to NOx and particulate pollution by 
sport aircraft is minimal.

Lead
A significant proportion of the piston-engined GA fleet 
continues to utilise avgas 100LL (low lead) aviation fuel, 
which is the only remaining lead-containing 
transportation fuel. The inclusion of tetra-ethyl lead 
(TEL) in avgas is vital to prevent damaging engine 
knock or pre-ignition, which can result in sudden 
engine failure. Despite having invested in a 
five-year research programme in the US, the fuel’s 
largest market where nearly 170,000 aircraft 
operate on 100LL fuel, the FAA and manufacturers 
have still to identify a viable replacement. This work 
may be forced to accelerate in the coming years as 
the production of TEL may be constrained by new 
environmental regulations. The LAA and AOPA have 
created a working group to work with industry and the 
regulator to seek future solutions.

Lead was used as an additive in automotive petrol 
until 2000, when it was banned by European Regulation. 

Above The fuel 
burned by a single 
Boeing 777 in a 
month, would keep 
the whole LAA fleet 
flying for a year. 

Left Will electricity 
become the aviation 
fuel of the future?

Below The carbon 
footprint of our 
aircraft can vary 
significantly! Photo: 
John Myers 

Bottom The 
continued availability 
of 100LL could be 
threatened by new 
environmental rules.
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which absorbs CO2. CO2 emissions can be estimated by 
fuel type: (Litres x Fuel Emission Rate)/1000 = tCO2e

(Tonnes of Carbon Dioxide equivalent).

Example:
Average Avgas Litres per Hour = 40
Hours flown in a Year = 50
Total Litres of Avgas = 2000

CO2 Emissions = (2000 x 2.2)/1000 = 4.4 tCO2e.

This tCO2e figure can then be used to ‘trade’ against 
offset projects. For example, the website www.
carbonfootprint.com lists carbon verified projects 
ranging from tree planting in UK regions to geothermal 
power in Indonesia (We’ve even suggested a project to 
plant spruce trees to ensure a supply of future wing 
spar material in 30 years’ time!). A 4.4 tCO2e would 
typically cost £30-40 per annum above the average 
carbon footprint of a person, at 6.5 tonnes (UK) and 11 
tonnes per person in other industrialised countries such 
as the USA. 

Whether you agree philosophically with carbon 
offsetting or not, there are other things we can do to 
make our flying that bit greener. A good, efficiently 
running engine and clean airframe can have a big 
impact on fuel efficiency and oil use. Promoting good 
maintenance disciplines, not accepting oil leaks, 
keeping props and leading edges clean can have 
significant effects.

Individual operating practices can aid environmental 
and cost-efficient performance too. Adherence to 
optimal climb and descent profiles, minimising full 
throttle operations and using engine mixture controls to 
minimise over-rich running can reduce both emissions 
and overall fuel-burn. 

We should also look at the environmental impacts 
relating to waste – particularly during maintenance 
activities, where we generate waste oil. There are 
waste oil recovery companies across the country who 
can collect, recover and reuse it. 

It’s important to get linked up with licenced waste 
disposal so that users know the waste is treated 
correctly and not is merely being dumped to further 
pollute the environment. 

Next month we’ll look at the environment around us. 
The role our flying sites and airfields play as open 
green spaces, community assets and wildlife refuges, 
as well as offering the opportunities for shrub planting 
in airfield peripheries to act as carbon offsetting,  
and as locations for other energy sources such as  
solar power. 

We as flyers, have a unique perspective on our 
planet from above and we can all play a role, both in 
sharing that perspective with others and by making a 
commitment, however small, to address the effects of 
greenhouse gases wherever possible. ■

“ A good, efficiently 
running engine and 
clean airframe can have 
a big impact on fuel 
efficiency and oil use”

The primary concern with leaded automotive fuels is that 
lead is a cumulative toxin found to adversely impact 
human health. The majority of this build-up was in high 
density road traffic areas, particularly in areas of queuing 
traffic in urban environments. While lead cannot be 
naturally broken down once emitted, the relatively small 
amounts of lead emissions from light aircraft are 
dispersed in a much wider volume of air.

So, what can we do? 
Emitted CO2 (eCO2) is regarded as the prime normalising 
factor for calculating greenhouse gas emissions. This is 
the measure used by companies and individuals for 
carbon offsetting – calculating how much CO2 is emitted 
by a certain activity and then funding a project designed 
to reduce carbon emissions by the same amount 
elsewhere, such as renewable energy or planting forestry, 

Below Newer 
designs and more 
efficient engines 
make many LAA 
aircraft more fuel 
efficient and 
environmentally 
cleaner than the rest 
of the GA fleet.

Fuel                Fuel Emission 
           Rate tCO2e

   AVGAS/UL91   2.2
   MOGAS            2.3
   Jet A/B             2.5
   Diesel               2.7
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