
Buying a ticket
Buying a ticket is the first step towards making your journey. Electronic ticketing eliminates the need for a printed ticket and 
therefore reduces the quantity of paper used. This is better for the environment and will save some 50,000 mature trees every 
year – around three square miles of forest.  

The International Air Transport Association (IATA) has set a target for the 100% implementation of e-ticketing worldwide by the 
end of 2007. See IATA’s website for more information on e-ticketing.

Offsetting emissions
Carbon offsetting is a voluntary way of combating climate change by funding sustainable projects all over the world. 

Offsetting means, in addition to purchasing a ticket, paying into a fund that sponsors greenhouse gas reduction projects. 
The money helps to fund diverse projects around the world; for example, to replace non-renewable fuel, such as coal, with 
renewable forms of energy such as biomass or solar, or perhaps to support forest restoration, which helps absorb CO

2
 from the 

atmosphere.

More and more airlines are offering passengers the opportunity to offset their carbon emissions. Such airlines include British 
Airways, SAS Group, and Cathay Pacific. 

In addition, many organisations are helping individuals and companies to offset their carbon emissions. Some of the main ones 
are The Carbon Neutral Company and The Conservation Fund.

THE FLYING EXPERIENCE

Before you fly



Packing lightly and responsibly
The heavier an aircraft, the more fuel it consumes. Cargo and baggage constitute a large portion of an aircraft’s weight.

An aircraft can save 34,000 litres of fuel per year for each kilogramme less in weight per seat. Each individual traveller can 
make a big difference in fuel consumption by packing lightly. The cumulative weight reduction will reduce the total loaded weight 
of the aircraft and enhance fuel economy, which in turn means fewer CO

2
 emissions.

Packing tips can be found in many sites online. For example, see the packing tips from the American Society of Travel Agents 
(ASTA) and travel tips.

Getting to the airport
How you decide to travel to the airport can impact CO

2
 emissions and local air quality. 

Airports and airlines promote the use of public transport, especially rail and metro services, to reduce congestion on roads and 
thereby limit emissions from cars. The Heathrow Express, a high-speed, electrified rail link between London city centre and the 
airport can carry 5.5 million passengers annually. This results in 3,000 fewer cars on the road every day. 

Also, some airlines and airports have agreements with rail operators, to allow airline passengers to start or finish an 
intercontinental flight with a rail link included in the air ticket. For instance, the Thalys Brussels to Paris train link has an 
agreement with Air France. 

Airports maintain large fleets of buses, which transport passengers from car parks to terminals, between terminals, and to 
the aircraft. Read about the Dallas/Fort Worth Airport vehicle conversion programme where they are converting the fleet 
to environmentally friendly fuels that produce fewer emissions. Charles de Gaulle Airport (Paris) has a new 100% electric 
metro line that saves 750 tonnes of fuel per year and relieves the atmosphere of the 15 tonnes of NO

x
 and 2500 tonnes of CO

2
 

produced by the buses it replaces. 

Airports have introduced incentives for employees to help reduce fossil fuel consumption, such as staff travel plans, car sharing, 
subsidies for public transport and employee bicycle parking. Read more about the diversity of airport initiatives open to both 
travellers and staff, on the Airports Council International website.

Manufacturing sites
Aircraft and engine manufacturers are continuously redesigning and re-engineering aircraft to incorporate advancements in 
technologies and designs.

Manufacturers have developed lighter materials, more aerodynamic designs, and better engines so that the aircraft they make 
are more efficient, reducing fuel burn and therefore emissions. 

Boeing uses composite material to build the Boeing 787. This composite is lighter and stronger than traditional materials. As a 
result, the Boeing 787 Dreamliner will use 20% less fuel per passenger than aircraft in the sky today. For more information about 
the Boeing 787 Dreamliner, have a look at our case study or visit the Boeing 787 Dreamliner website.

The Airbus A380 has a very low fuel consumption of just 3 litres per passenger per 100 kilometres. It generates as little as 75 
grams per passenger kilometre. By comparison, the European car industry is aiming to reach 140 grams of CO

2
 per kilometre in 

2009. For more information about the A380, have a look at our case study or visit the Airbus website.

Engine manufacturers drive innovation, and focus on improving efficiency. 

Rolls-Royce, in partnership with the University of Bristol, is researching the engineering and application of composites in engine 
design. Rolls-Royce’s Trent 1000 engine, designed and built for the Boeing 787 Dreamliner, has 15% lower fuel-burn than 
comparable engines of a decade ago, and delivers 40% lower emissions than required by current international legislation. 

CFM International also helped pioneer the ultra-low ‘NO
x
 combustor’, which has helped reduce NO

x
 emissions from engines by up 

to 40%. Read the case study about CFM’s Tech Insertion Program, which proposes kits for current medium range aircraft engines 
that reduce NO

x
 and CO

2
 emissions.

http://www.travelsense.org/tips/packing.asp
http://www.responsibletravel.com/copy/copy101891.htm
http://www.airfrance.com/double6/passage3.nsf/(LookupPublishedWeb)/en-CLASS-classe_avion_train?OpenDocument
http://www.enviro.aero//DallasFortWorthAirport.aspx
http://www.enviro.aero//CharlesDeGaulleAirport.aspx
http://www.airports.org/cda/aci/display/main/aci_content.jsp?zn=aci&cp=1-4612-4615^14056_9_2__
http://www.enviro.aero//CaseStudyBoeing.aspx
http://www.newairplane.com/
http://www.enviro.aero//A380casestudy.aspx
http://events.airbus.com/A380/default1.aspx
http://www.rolls-royce.com/civil_aerospace/products/airlines/trent1000/default.jsp
http://www.enviro.aero//CfmInternationalAndEfficientEngines.aspx


Airport waste and recycling
Passengers and staff can play their part in managing waste. Recycling bins have been installed in many airport facilities. Waste 
is sorted before collection to reduce the volume of refuse and to maximise recycling. 

Bottles, cans, sometimes newspapers, batteries and other recyclable items are recovered by designated collectors. At Seattle-
Tacoma International Airport, 1,200 tonnes of solid waste are recycled each year — everything from contaminated soil to motor 
oil and including 10 to 12 tonnes of coffee grounds a month. Vendors give leftover pre-packaged goods to a food bank for the 
city’s needy.

Ground vehicles
Many vehicles move around an airport transporting people, baggage, catering and fuel. 

Traditionally, most of these vehicles run on diesel or gasoline, and emit CO
2
. However, many airlines and airports are retrofitting 

or replacing such vehicles with ones that run on alternative fuels, such as compressed natural gas, liquefied petroleum gas, or 
electricity. Switching to vehicles that run on cleaner fuels can reduce emissions from ground vehicles by 90%. Dallas Fort Worth 
airport has converted 100% of its light vehicles and over 70% of its heavy vehicles to alternative energy sources. Fraport, the 
owner and operator of Frankfurt International Airport, is currently conducting a field trial of hydrogen-powered vehicles in a real 
operational environment. Fraport is using two such vehicles and plans to expand to five by 2008. Find out more in the case 
study.

Furthermore, airports are encouraging employees to turn off engines when vehicles are not in motion, thus saving fuel and 
reducing emissions.

At the airport

http://www.enviro.aero//FraportAg.aspx
http://www.enviro.aero//FraportAg.aspx


Airport facilities
Each year, billions of passengers as well as employees frequent thousands of airports worldwide. Increasingly, these airports, 
like many homes and office buildings, are being designed or refurbished to be energy-efficient and ‘green.’ Solar-powered 
plants and solar captors convert the sun’s renewable energy into electricity or hot water to meet at least part of the energy 
requirements of airport facilities.

For example, Munich Airport uses solar-panels on the roof of the check-in hall and has connected it to the airport power grid. 
In 2003, the solar energy system generated 517,000 kilowatt hours of direct current – enough to supply 180 households with 
electricity for one year. Each kilowatt of solar power installed saves about one tonne of CO

2
 emissions per year. Over its 

expected life span of 30 years, this system will spare the environment about 14,000 tonnes of emitted CO
2
.

Other airports use solar-powered hot water heating systems. At Vancouver International Airport, the 100 solar panels on the roof 
of a terminal building are expected to generate savings of as much as 8,569 gigajoules of energy annually (it takes 100-150 
gigajoules to heat an average house for a year). This system can heat, on average, 3,000 litres of hot water each hour. 

Fuel
CO

2
 emissions from aircraft engines are directly related to the amount of fuel used. 

The aviation industry is developing and testing other potential alternative fuels for aviation. When blending biofuel made from 
crops or algae with traditional jet fuel, it is possible to substantially reduce CO

2
 emissions. One of the problems to be addressed 

is related to the temperature at which biofuels freeze, since aircraft operate at high altitudes where the outside temperature is 
very low.

However, the industry continues to examine using alternative fuels in the future with major airlines such as South African 
Airways, Qatar Airways and Virgin Atlantic all pushing forward alternative fuel projects and trials. 

Ground-based power
Increasingly, airports are providing ground-based electricity sources for aircraft docked at terminal gates. Fixed electrical ground 
power units (FEGP) enable airports to supply electrical power directly to the aircraft rather than using the aircraft’s auxiliary 
power unit (APU). Combined with pre-conditioned air supplies, these allow aircraft to switch off their auxiliary power units 
from shortly after arrival until shortly before departure. The advantages of FEGP are silence and no on-site emissions. Zurich 
Airport has equipped aircraft stands with both electrical power and pre-conditioned air ground power units and made their use 
mandatory for airlines and many other airports are also deploying these units. 

Research is being conducted into the use of hydrogen fuel cells for the auxiliary power units (APUs) that provide on board 
power to aircraft while standing at the gate. Hydrogen might become an option to power aircraft engines from 2050, although 
significant design and infrastructure changes would be required. As hydrogen is lighter but far more voluminous than jet fuel it 
would require far larger tanks. 

Aircraft preparation and maintenance
Washing aircraft and engines can save CO

2
 emissions. A clean engine functions more efficiently, saves fuel, and therefore 

reduces emissions. A clean aircraft reduces drag. Aircraft can even be washed without water by using a gel that is 
biodegradable and harmless to the environment. In addition, the gel leaves a thin, protective film on the aircraft’s surface, which 
helps it to stay clean for longer. According to one airline, this technique enabled it to save around 360,000 litres of water in 2002.

Aircraft manufacturers and airlines are making efforts to minimise the quantity of hazardous chemicals used for aircraft 
preparation and maintenance. When cleaning aircraft, airlines and their contractors are switching to solvent-reduced or solvent-
free cleaning operations. 

During cold weather, both aircraft and runways have to be de-iced to prevent any risk of accidents. Airports limit the impact of 
de-icing activities by collecting and reusing the de-icing chemicals. Traditional de-icing fluids are being replaced with products 
that are more quickly biodegradable. Another technique being trialled for de-icing some aircraft is to pass under a giant ‘heater’ 
while taxiing. This infrared device simply melts the ice, rather than having to use de-icing fluid. 

 infrared device


Water & soil conservation
Airports are taking steps to conserve water and soil quality in and around their grounds.
Rainwater runoff at airports can become contaminated with pollutants such as hydrocarbons, detergents and dust, as well as 
glycols from de-icing solutions. Before runoff water flows into rivers, it is treated in plants that ensure compliance with strict 
water quality criteria. Ottawa Airport has installed an in-ground biological treatment system to deal with its glycol run-off and 
most airports around the world have water treatment facilities.

Some leading companies and facilities have led the industry with the adoption of ISO 14001 certification for environmental 
management systems, maintenance centres, manufacturing sites, cargo handling operations or catering centres. The ISO 
14000 standards developed by the International Organisation for Standardisation are designed to provide an internationally 
recognised framework for environmental management, measurement, evaluation and auditing. They do not set environmental 
performance targets, but provide organisations with a means of assessing and controlling the environmental impact of their 
activities, products or services. 

Take-off

Airport operations
Airport ground operations are a key part of the flying experience and include everything from how your baggage gets loaded 
onto an aircraft, to how the aircraft taxis out onto the runway. 

Airports are constantly working to improve the efficiency of their ground operations and limit the impact on the environment. 

Towing and pushback
Before take-off, an airplane is moved back from the gate without using its engines by tractors or tugs in a process called 
‘pushback.’ If there are delays on the runway, air traffic control will delay pushback and aircraft can hold at the gate, with the 
engines off, rather than on the taxiway with the engines running. Fixed electrical ground power units (FEGP) enable airports to 
supply electrical power directly to the aircraft rather than using the aircraft’s auxiliary power unit (APU). Combined with  
pre-conditioned air supplies, these allow aircraft to switch off their auxiliary power units from shortly after arrival until shortly 
before departure.



 

Taxiing
An aircraft uses its engines to taxi or move around the airport grounds. This burns fuel and leads to CO

2
 emissions.

The aviation industry is constantly looking for ways to make taxiing more efficient and to reduce CO
2
 emissions. Airports are 

building new taxiways that shorten taxiing times and are introducing new procedures to reduce queuing. Air navigation service 
providers (the companies that provide air traffic control) are also developing arrival and departure management tools to reduce 
taxi times. 

An innovative way to reduce emissions is underway by Virgin Atlantic working alongside UK airport operator BAA and air 
navigation service provider NATS to conduct trials to cut emissions at the taxiing stage. The trials involve towing aircraft from 
their stand at the airport to so-called ‘starting grids’ - which are holding areas, close to a runway, consisting of several parking 
bays for aircraft. This means that aircraft can be towed closer to a runway before take-off. By towing aircraft to take-off areas at 
London airports, CO

2
 emissions can be significantly reduced.

Separately, aircraft manufacturers are researching an electric drive system for aircraft on the ground. This would be attached to 
the nose wheel of the plane, and could potentially eliminate the use of engines when moving in and around gates. This would 
significantly reduce aircraft noise and emissions at airports. 

Fuel efficiency
Aircraft engine emissions of CO

2
 are directly related to the amount of fuel used. The industry has put a huge effort into saving 

engine fuel thereby reducing CO
2
 emissions. 

New aircraft are now 70% more fuel efficient than 40 years ago and 20% better than 10 years ago. Airlines are aiming for a 
further 25% fuel efficiency improvement by 2020. 

The introduction of new navigational tools and techniques has also improved the efficiency of fuel burn and fuel uplift. 
Furthermore, aircraft engines are becoming more and more efficient.

For example, Rolls-Royce’s Trent 1000 engine, designed and built for the Boeing 787 Dreamliner, has 15% lower fuel-burn 
than comparable engines of a decade ago, and delivers 40% lower emissions than required by current international legislation.

CFM International also helped pioneer the ultra-low ‘NO
x
 combustor’, which has helped reduce NO

x
 emissions from engines by 

up to 40%. Read the case study about CFM’s Tech Insertion Program, which proposes kits for current medium range aircraft 
engines that reduce NO

x
 and CO

2
 emissions.

More efficient aircraft
Aircraft and engine manufacturers are constantly redesigning and re-engineering aircraft to incorporate advancements in 
technologies and designs.

Manufacturers have developed lighter materials, more aerodynamic designs and better engines so that the aircraft they make 
are more efficient, reducing fuel burn and therefore emissions. 

Boeing uses composite material to build the Boeing 787. This composite is lighter and stronger than traditional materials. As a 
result the Boeing 787 Dreamliner will use 20% less fuel per passenger than aircraft in the sky today. For more information about 
the Boeing 787 Dreamliner, have a look at our case study or visit the Boeing 787 Dreamliner website.

The Airbus A380 has a very low fuel consumption of just 3 litres per passenger per 100 kilometres. It generates as little as 75 
grams per passenger kilometre. By comparison the European car industry is aiming to reach 140 grams of CO

2
 per kilometre in 

2009. For more information about the A380, read our case study or visit the Airbus website.

http://www.rolls-royce.com/civil_aerospace/products/airlines/trent1000/default.jsp
http://www.enviro.aero//CfmInternationalAndEfficientEngines.aspx
http://www.enviro.aero//CaseStudyBoeing.aspx
http://www.airports.org/cda/aci/display/main/aci_content.jsp?zn=aci&cp=1-4612-4615^14056_9_2__
http://www.enviro.aero//A380casestudy.aspx
http://events.airbus.com/A380/default1.aspx


Scheduling
Efficient scheduling of flights results in fuller aircraft. One full aircraft emits far less CO

2
 than two aircraft that are half full on the 

same journey. 

Overall, the occupancy rates or ‘load factors’ for aviation are high, at over 75%, better than both cars and trains. In July 2006, 
for example, flights across the world were on average 80% full.

Winglets
Traditional winglets are vertical wingtips attached at abrupt angles to the wing that improve the aerodynamics of an aircraft, 
reducing, noise, fuel consumption and related CO

2
 emissions.

Certain aircraft types can be equipped with ‘blended’ or ‘raked’ wingtips that gently curve out and up from the aircraft’s wings. By 
further reducing aerodynamic drag, the blended winglets can allow fuel efficiency improvements of up to 5% to be made. 

Blended winglets extensions can enable savings of around 350,000 litres of jet fuel a year per aircraft. This is equivalent to just 
under 900 tonnes of CO

2
 a year per aircraft.

Air traffic management
Air traffic management (ATM) may be unseen by the passenger but it is a critical part of any flight. Simply put, ATM is the way 
aircraft are directed both on the ground and in the air.

Better navigation and communications and more sophisticated computer systems now mean that flights can be managed on a 
‘gate-to-gate’ basis. Aircraft spend less time with their engines on, less time taxiing and less time in the air.

The more efficiently an aircraft is managed through its flight, from the moment it starts its engines at one airport to the moment 
it turns its engines off at another, the less fuel it will burn, which means fewer emissions. Better airspace design and improved 
route structures consistently deliver opportunities for increased efficiency and reduced fuel burn. 

However, aircraft are not always allowed to use the shortest route between destinations, as they are often forced to ‘zigzag’ due 
to restrictions in airspace imposed by governments.

In Europe, for example, the airspace is patched together from old national systems, with segmentation into small, inefficient 
blocks, which use a variety of different air traffic control technologies. The creation of a Single European Sky, on which the 
industry is working together with European regulators, will bring significant environmental benefits, through the reduction of 
holding (aircraft flying in a fixed pattern waiting for permission to land), more efficient routings thanks to the design of functional 
airspace blocks (FAB) and enhanced optimal flight profiles.

Shortening routes can indeed significantly reduce CO
2
 emissions. In fact, every minute of flying time knocked off a journey 

saves 62 litres of fuel and 160 kilograms of CO
2
 emissions.

Take off procedures
Airports and airlines work closely with air traffic management and civil aviation organisations to implement procedures that 
reduce fuel consumption and noise impacts on those living around airports. Techniques that can be applied under the right 
conditions include preferred take-off runways, flight paths, reduced engine power on take-off and a reduction in engine power 
after take off.

Community activities
The quality of life for those who live and work near airports is a key concern for the aviation industry. With 4.5 million people 
directly employed in airport-related jobs, airports are important contributors to economic stability. Through consultations with 
local constituencies, many airports build positive community interaction that leads to sustainable solutions for managing noise 
and emissions that affect local air quality, improving land use and protecting wildlife and natural habitats. These successful 
efforts help to create best practice guides for other communities to build on. 

http://www.eurocontrol.int/ses/public/standard_page/sk_ses.html


Airports are also vigorous supporters and promoters of the communities in which they are located. 

• Manchester Airport in the UK has established a community trust fund, which supports projects such as donating cycles 
for disabled and able-bodied people in the area. 

• Bristol International Airport donated to the Blackwell Environmental Trust to help purchase and manage woodland that 
will also be used for educational projects. 

• Miami International Airport in the USA provides an area free of charge to non-profit organizations in the South Florida 
Community to promote their work. 

• Ottawa International Airport Authority in Canada has run Project Clear Skies since 2004 to support community 
members, including groups such as Children at Risk, Centre Espoir de Gatineau, Heron Emergency Food Centre, 
Guide Dogs for the Blind, and many more.

It’s not just airports that get involved with the community. For example, Boeing employees volunteer many hours of their 
personal time for restoring wildlife habitats, cleaning up damaged sites and educating the public about the environment. The 
company also provides financial support for several programmes.

In the air

Flying
Air navigation service providers are the companies that provide air traffic control services. Their role is to ensure the safe 
separation of aircraft and this lies at the heart of everything air navigation service providers do.

From an environmental perspective, they also have a key role. The route an aircraft takes, the height it flies, and the weather 
it flies through all affect the amount of fuel it burns and, therefore, the CO

2
 it emits. Managing this effectively and in real time is 

therefore very important. 

Every day, flight plans are adjusted to take account of meteorological information and take advantage of prevailing winds. Over 
the North Atlantic, flight ‘tracks’ are adjusted on a daily basis to take advantage of prevailing winds to permit aircraft to operate 
in the most efficient manner with reduced fuel burn. Tactically, air navigation service providers constantly seek ways to route 
aircraft as efficiently as possible. 

Highly sophisticated computerised flight management systems have been developed. These provide pilots with the most up-
to-date information on the performance of the aircraft, the prevailing temperatures and winds along the planned routes, the 
planned procedure at arrival and the planned need to climb or descend. All this data allows the pilot to fly the most efficient route 
and the aircraft to carry only enough fuel to complete the journey safely. This reduces fuel burn and therefore emissions.
View our case studies about the practical steps taken by airlines and air navigation service providers to make flying more 
efficient and thereby reduce CO

2
.

http://www.enviro.aero//Casestudies.aspx


Cabin
The amount of CO

2
 emitted during a flight is dictated by the amount of fuel the aircraft burns. A number of factors contribute to 

how much fuel is used. In particular, fuel-burn is influenced by aircraft weight – the heavier it is the more fuel it takes to keep it in 
the air. 

Since “every little bit counts”, weight reduction efforts range from using lighter, more sophisticated materials, to looking at every 
aspect of the in-flight experience to see how a lower weight can be achieved. 

Cargo containers can now be made of carbon fibre, significantly reducing their weight. The same can be done with airline 
seats. Some airlines have reduced the weight of cabin crew baggage, removed unused water coolers or water tanks, cut down 
the number of magazines and newspapers, reduced unnecessary packaging on in-flight meals and transferred information to 
screens rather than paper. Many of these measures have the added benefit of saving waste as well as weight. 

Read more about the design innovations from a number of airframe manufacturers.

Air traffic management
Safety is key to the service provided by air navigation service providers (the companies that provide air traffic control). Their 
role is to ensure that aircraft are managed safely and operate efficiently on published routes, which are equivalent to a highway 
structure in the sky. Airspace design and the underlying route structure are subject to regular review and modification to deliver 
improved levels of efficiency. 

Air traffic controllers can, therefore, make a big difference to fuel efficiency by assisting aircraft to fly more direct routes and 
reducing the amount of time before take-off and landing. One such way is through the introduction of ‘Reduced Vertical 
Separation Minima’ or RVSM. This technique safely reduces the vertical distance between aircraft in upper airspace by adding 
additional flight levels. This increases the number of aircraft that can fit into this space at any one time and reduces congestion 
and delays (in Europe alone, the introduction of RVSM has resulted in the removal of four days’ worth of CO

2
 emissions per 

year). The aircraft can then spend less time in the air, burn less fuel and emit less CO
2
.

However, aircraft are not always allowed to use the shortest route between destinations, as they are often forced to ‘zigzag’ 
due to restrictions in airspace imposed by governments. Shortening routes can indeed significantly reduce CO

2
 emissions. For 

example 6 million tonnes of CO
2
 were saved in 2006 in various regions as a result of governments playing a role in shortening 

routes. 

View our case studies to find out about the practical steps taken by air traffic controllers to make flying more efficient and 
reduce CO

2
 emissions. 

Satellite
Better navigation performance and airspace design permits the reduction in fuel burn and noise. Navigation supported by 
satellites provides a boost to traditional radar navigation and allows air traffic management to make better and more efficient 
decisions about routes.

Satellites allow for reliable and accurate communications and navigation of aircraft across areas, such as oceans and polar 
regions, where ground-based radar are normally not available. By giving air traffic controllers an accurate picture of aircraft 
location, new shorter routes across the poles can be developed and the routes taken changed in real time to take advantage of 
prevailing weather conditions.

View our case studies to find out about the practical steps taken by air traffic controllers to make flying more efficient and 
reduce CO

2
 emissions. 

Control
The more efficient a flight, from the moment an aircraft starts its engines at one airport to the moment it turns its engines off at 
another, the less fuel is burnt, which in turn means fewer emissions.

Air traffic management (ATM) may be unseen by the passenger but it is a critical part of any flight. Simply put, ATM is the way 
aircraft are directed both on the ground and in the air.

Better navigation and communications and more sophisticated computer systems now mean that flights can be managed on a 
‘gate-to-gate’ basis. Aircraft spend less time with their engines on, less time taxiing and less time in the air. Furthermore, better 
airspace design and improved route structures consistently deliver opportunities for increased efficiency and reduced fuel burn. 

http://www.enviro.aero//AirframeManufacturers.aspx
http://www.enviro.aero//AirNavigationServiceProviders.aspx
case studies


Route shortening
The advantage of aircraft over ground transport is that they can take the most direct route between two points. Unfortunately, 
aircraft are not always able to do this because of airspace restrictions imposed by governments and regulators. For example, 
military airspace is often off limits to civil aircraft. 

Shortening routes by making them more direct therefore makes sense. It reduces the amount of time in the air, decreases fuel 
burn and generally reduces delays. Both the airlines and the air navigation service providers (the companies that provide air 
traffic control) have been working with governments to shorten routes and gain improved access to military airspace through 
flexible use of airspace arrangements. The industry worked with governments and regulators in 2006 to shorten some 350 
routes saving 6 million tonnes of CO

2
.

Air navigation service providers worldwide are constantly reviewing airspace designs and introducing new and more efficient 
routings and procedures. 

For example, the creation of a Single European Sky will mean that European airspace can be redesigned to reflect traffic flows 
rather than national boundaries. It will also help develop systems that manage air traffic on a global rather than national basis. 
All this will help the aviation industry in its continual effort to shorten routes and reduce CO

2
 emissions. 

View our case studies to find out about the practical steps taken by air traffic controllers to make flying more efficient and 
reduce CO

2
 emissions.

Landing and arrival

Air traffic control
The more efficient a flight, from the moment an aircraft starts its engines at one airport to the moment it turns its engines off at 
another, the less fuel is burnt, which in turn means fewer emissions.

Better communications between pilots and air traffic controllers and more sophisticated computer systems now means that 
flights can be managed on a ‘gate-to-gate’ basis. This means that aircraft can spend less time with their engines running, less 
time taxiing and less time in the air.

Air traffic controllers can, therefore, make a big difference to fuel efficiency by assisting aircraft to fly more direct routes, 
and reducing the amount of time before take-off and landing. One such way is through the introduction of ‘Reduced Vertical 
Separation Minima’ or RVSM. This technique safely reduces the vertical distance between aircraft in upper airspace by adding 
additional flight levels. This increases the number of aircraft that can fit into this space at any one time and reduces congestion 
and delays (in Europe alone, the introduction of RVSM has resulted in the removal of four days’ worth of CO

2
 emissions per 

year). The aircraft can then spend less time in the air, burn less fuel, and emit less CO
2
.

http://www.eurocontrol.int/ses/public/standard_page/sk_ses.html
http://www.enviro.aero//AirNavigationServiceProviders.aspx


In congested airspace where demand is high, air navigation service providers (the companies that provide air traffic control) 
endeavour to remove delays by re-designing airspace and the underlying route structure to create increased capacity. When 
delays do occur, the delay is taken on the ground rather than in the air thus reducing fuel burn arising from the need to stay in a 
holding pattern over airports. 

View our case studies to find out about the practical steps taken by air traffic controllers to make flying more efficient and 
reduce CO

2
 emissions.

Surveillance
The weather has always had an impact on flight. Fog, storms and winds can all cause delays and make take-off and landing 
difficult. The more accurate and ‘weather-proof’ the landing systems, the more quickly aircraft can be safely landed and the less 
time they spend burning fuel in the air.

New technological developments have made it easier to land aircraft in poor weather conditions and have also improved 
surveillance of aircraft across oceans and around the airport. This creates greater efficiencies, which cuts the amount of fuel 
burnt and CO

2
 emissions.

Aircraft descent
Traditionally, aircraft have descended into airports in ‘steps’, with a series of short descents followed by periods of level flight. 
This approach, however, means that the aircraft spends more time in the air, which burns more fuel, and at lower altitudes, 
which creates more noise. 

A better way is to start as high as possible and to come in to land in one steady, continuous descent. For this reason, whenever 
possible the continuous descent approach (CDA) is used. Because the flight path is higher than conventional approaches any 
noise is kept further from the ground, and because the overall thrust required from the engines is less, this reduces the amount 
of fuel used (noise can be 5 decibels quieter at around 23 kilometres from touchdown).

Read a case study about aircraft descent patterns.

http://www.enviro.aero//AirNavigationServiceProviders.aspx
http://www.enviro.aero//OptimumArrivalsAirNavigation.aspx

