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FINDING BENCHMARKS TO GUIDE EMISSION REDUCTIONS 
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This White Paper presents the main findings of the "Refort" project conducted by Envisa in 
2014. The "Refort" project was a 10 months long project, sponsored by BPI France with 
the objective to define an innovative airport carbon footprint benchmark methodology. 

 

AIRPORTS’ ROLE IN CARBON EMISSIONS 

The transportation sector contributes significantly to global warming, representing about 
15% of total greenhouse gas emissions1, with the aviation sector accounting for 2% of 
global emissions. Based on current growth forecasts for air transportation this sector could 
represent up to 5% of global emissions of GHG in 20502. Airports being the starting and 
ending point of each journey are the visible interface of the aviation sector and therefore 
they play a crucial role in emissions reduction.  

With the variety and density of its activities an airport can be thought of as a city in 
miniature. The energy they require to power them (heating and cooling of buildings, 
electrical facilities and IT systems, airfield lighting, aircraft maintenance, vehicle fleets) 
represents a significant portion of their operating costs.  Like other players in the aviation 
sector they are more and more focused on reducing their carbon footprint. This is best 
exemplified by the voluntary steps undertaken in the last few years by the 124 airports 
throughout the world who are now engaged in the Airport Carbon Accreditation (ACA) 
programme sponsored by Airports Council International (ACI). 

 

THE DILEMMA AND A NEW WAY TO APPROACH IT 

However, airports by their nature operate infrastructures used by airlines, handling 
companies, and passengers over whose emissions-producing activities they have limited 
control. This poses a big challenge to airport managers looking to establish a baseline for 
measuring their emissions and tailoring emission reduction programmes. 

Several methods have been proposed for airports to calculate their CO2 emissions. 
However, while these methods allow the quantification of the GHG emissions, they are 
less useful in evaluating the environmental performance of a given airport since there is no 

                                                 
1 Agence Internationale de l'Energie (AIE), Trends & Data 2010.  
 
2  IATA, Technology Roadmap, 4 June 2013.  
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recognised benchmarking.  This makes it difficult to implement policies for efficient 
emissions reduction:  how does a given airport measure up with respect to a particular 
energy expenditure compared to “the norm”?  And how can they evaluate the impact of the 
steps they take to manage and reduce emissions? 

Sustainable aviation consultancy ENVISA decided to tackle this issue and search for a set 
of benchmarks to help airport managers improve their analysis and to provide guidance in 
reducing their environmental impacts. ENVISA’s analysis looked at all combined Scope 1, 
2 and 33 emissions divided into four main categories: 

 

 

 

 

• Energy Supply  (own energy generation or national grid) 

• Aircraft movements  (landing-take-off cycles) 

• Extra-airport journeys (travel to and from the airport by passengers and airport 

employees) 

• Intra-airport journeys  (ground support equipment and passenger shuttle traffic) 

 

  

                                                 
3 The Green House Gas Protocol defines three types of emissions. Scope 1 emissions are directly produced, 
Scope 2 emissions are the indirect product of energy production, and Scope 3 emissions cover a wide range 

of sources, including third-parties’ energy consumption. 
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IMPACTING FACTORS 

Each airport is unique and this constitutes a major challenge in defining airport emissions 

benchmarks.  Nevertheless, an analysis of data from a sample of European airports4 

shows that a handful of “impacting factors” contribute in large measure to determining 

emission levels and provide a reliable means of comparison.   

Traffic Units 

It is logical that an airport handling a large number of passengers produces a greater 

volume of emissions than an airport handling fewer passengers.  Therefore, the number of 

traffic units (TU)5  constitutes a main impacting factor for determining CO2 emissions.  In 

itself, it has little direct impact on energy consumption but it determines the scale/size of 

airport infrastructure and commercial activities and, in turn, the energy needs of lighting, 

heating, cooling, etc.  

ENVISA derived an indicator “energy efficiency” based on energy consumed per traffic unit 

which allows comparisons between airports of various sizes and configurations. For 

example, ENVISA’s analysis showed that some medium-sized airports actually show 

higher electricity usage per TU than larger airports (Figure 1). This suggests greater 

efficiency as a result of energy-saving programmes at the larger airports such as 

renovated insulation. Moreover, the large airports often have larger incomes which allow 

them to fund more ambitious energy-saving projects.  

 

Figure 1:  Energy efficiency indicators for selected European airports (2010) 

Climate 

Intuitively, one would expect the local climate of an airport to have a direct impact on CO2 

emissions due to relatively more or less demand for heating or cooling.  Within the sample, 

                                                 
4The sample consisted of European airports plus Delhi and two U.S. airports, Philadelphia and Minneapolis).  
It also took into account a study sponsored by the Airport Regions Conference which examined emissions at 
9 European regional airports specifically related to the means of transport which passengers used to come to 
the airport. All data was from 2010, the most recent year for which all comparable data was available. 
5 Traffic Units: One traffic unit is either one passenger or 100 kg of freight 
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this represented 30% of total energy usage on average.  This means that only airports 

located in climates featuring extreme temperatures display notable differences in their 

energy usage profile. For example, if Milan Malpensa experienced the same climatic 

conditions as Montreal or Dubai its energy consumption for heating and cooling would 

increase by 45% and 35% respectively, for a total increase in energy consumption of 10-

13%. However, the same scenarios for Paris CDG would only increase its consumption by 

2%. 

Local Energy Source Carbon Content 

Depending on the country and the 

sources of its national energy 

production (coal, nuclear, 

renewables) the CO2 content of 

the national grid electricity supply 

could vary greatly (see Figure 2).  

For this reason, it seems 

reasonable to weight the 

emissions based on their 

expenditures of electricity for a 

more accurate comparison.  

 

This issue will partially be solved as the Scope 2 (electricity emissions) calculations have 

been updated by the World Resource Institute in January 20156. These changes will be 

incorporated by ACI in the next ACA Guidance manual. Thanks to the new methodology, 

the benefits of green electricity purchase through contractual agreement will be reflected in 

airports carbon footprint. An airport that purposefully purchased a specific type of energy 

will be able to apply a specific emission factor instead of using the default national or 

regional grid average. However airports located in low-carbon electricity producing 

countries would still conserve their advantage.  

 

THE FINDINGS 

ENVISA did a statistical analysis of the above impacting factors to develop weightings to 

apply to the sample airports’ emissions data and to establish statistically relevant 

benchmarks for each of the four categories.  

It was observed that, whatever the airport, the category producing the highest percentage 

of emissions was Aircraft Movements. The LTO cycle contributes heavily to CO2 

emissions. This is reflected in the four-level accreditation process of ACI which requires 

                                                 
6 WRI, GHG Protocol, Scope 2 Guide,  http://ghgprotocol.org/files/ghgp/Scope%202%20Guidance_Final.pdf  

Figure 2:  Emission factors of European electric 

utilities (ACA Guidance, June 2010, Issue 2) 

 

http://ghgprotocol.org/files/ghgp/Scope%202%20Guidance_Final.pdf
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the carbon emissions of aircraft to be included in the airport’s total footprint for Levels 3 

and 3+ accreditation.  

The category Extra-airport Journeys came out second in the ranking of emissions sources.  

Although the large airports naturally produced large volumes of emissions in this category 

the correlation with the number of traffic units was not high, showing clearly that other 

criteria such as geographic location (i.e., distance from cities within the catchment area) 

and, to an extent, the ease of use of public transport have a greater influence.  

The category Local Energy Supply only represented 8% of the total emissions within the 

sample and was strongly influenced by the carbon content of local electricity.  

Finally, for the category of Intra-Airport Journeys, emissions were related to several factors 

(number of vehicles, their type of fuel and engine, distances travelled) but also to the level 

of airfield traffic management in place - which, in turn, is a function of the number of 

aircraft movements and passenger traffic.  

 

Figure 3:  Average composition of airport emissions by source. 

 

PERFORMANCE EVALUATION  

To compare airports' emissions, there is a need to apply the same carbon footprint 

methodology. It is crucial that airports have the same operational boundaries by including 

the same type of emission sources. It is only then that airports of different sizes could 

evaluate their performance against each other.  

However, it is recommended to compare airports within the same range of traffic units or 

passengers, as the efforts required for airports of different sizes to reach the same 

environmental performances will vary significantly. Indeed, small airports have less traffic 

than major airports, but they also tend to have fewer resources to improve their 

environmental performances.  
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For this reason, airports were categorized7  based on the number of passengers and 

benchmark emissions values were provided for each airport category and emission 

sources (Table 1). The benchmark values were derived from publicly available data. 

Table 1: Benchmark values 

Airport 
Category 

Number of 
passengers 

LTO 
CO2 kg/mvt 

Energy 
CO2 kg/TU 

Intra-
airport 

journeys 
CO2 

kg/pax 

Extra-airport 
journeys 

CO2 
kg/(pax.km) 

A 
>40 Million 

pax 
1 527 1.14 0.5 54 

B 
25-40 

Million pax 
1 423 0.95 0.4 70 

C 
15 - 25 

Million pax 
1 302 1.3 0.4 94 

D 
5- 15 

Million pax 
707 0.8 0.2 85 

E 
< 5 Million 

pax 
330 0.9 n/a 93 

 

Despite different operational boundaries, trends can be identified from the benchmark 

values. LTO emissions per aircraft movement are higher for major airports than small 

airports; this can be explained by the aircraft fleet (age and type of aircraft) and longer taxi-

times. Intra-airport journeys' emissions per passengers also increase as the number of 

passengers’ increases, because of longer distance travelled and greater journeys 

frequency. Conversely, emissions per passenger through extra-airport journeys increase 

as the number of passengers decreases. This can be explained by fewer intermodal 

connections at small airports. It is difficult to derive a trend for emissions related to energy 

consumption, but overall big airports emit more than small passengers, due to greater 

surface area and commercial activity. 

 

THE WAY FORWARD TO RELIABLE BENCHMARKING 

The work undertaken by ENVISA is a first but promising step in introducing valid and 

easily understood benchmarks for airports to use in gauging their carbon footprints.  

However, there remains a great deal more work to do in gathering and analysing more 

datasets. The crucial factor will be for airports to get directly involved in this process to 

validate and refine this preliminary model. ENVISA welcomes any such initiative and 

stands ready to start a dialogue with any airport manager interested in starting or 

improving their carbon footprint analysis. 

                                                 
7 ASQ Awards, "Best airport by size", ACI, http://www.aci.aero/Airport-Service-Quality/ASQ-Awards/2013-
Winners  

http://www.aci.aero/Airport-Service-Quality/ASQ-Awards/2013-Winners
http://www.aci.aero/Airport-Service-Quality/ASQ-Awards/2013-Winners

