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With aviation sustainability high up on the political agenda, 
the concept of a common en-route unit rate capable of 
incentivising airspace users to fly more efficient routes has 
recently been put back on the table by the Wise Persons 
Group and the SES2+ Recast proposal.

This Think Paper takes a fresh look at:

n the environmental savings this could deliver 

n the practicality of introducing a common unit rate 

n the consequences that this would have on States/air navigation 
service providers (ANSPs), and on airspace users.

It concludes that implementing a common unit rate 
is technically possible and could be environmentally 
beneficial. To do so, this would require adaptation of the 
existing route charges system to maintain revenue-neutrality 
for States/ANSPs, and would have significant impacts on 
many airspace users depending on their route structure.

For more than 50 years, the provision of en-route air navigation services in Europe has been financed by en-route 
air navigation charges through a common Route Charges System. However, these vary considerably from State to 
State, ranging today anywhere between 28.72€ and 120.30€. Would adopting a common unit rate result in more 
direct routes being flown and help Europe achieve its challenging environmental targets, what would need to be 
done to ensure a fair distribution of common charges among air navigation service providers (ANSPs) reflecting 
their national unit rates, and how would this impact the airspace users which pay these charges? This Think Paper 
investigates the pros and cons of such a shift with a view to feeding into the technical and political decision-making 
process.

SUPPORTING EUROPEAN AVIATION

MAIN FINDINGS

1. A common unit rate is technically feasible, and could have 
a potential beneficial environmental effect by removing 
the economic incentive for airlines to file longer routes because of 
differences in unit rates, saving up to 4,400 tons of CO

2
 emissions 

on a busy day (-1.6% of the total).

2. Implementation is feasible although it would require 
adapting the current billing system managed by EUROCON-
TROL’s CRCO (a system which itself has already been adapted sev-
eral times since its creation) to create a reattribution system 
that ensures revenue neutrality for participating States, 
which would be receiving anything between +230M€ 
and -154M€ in route charges before such a mechanism is 
applied. 

3. A common unit rate would have significant financial impacts on 
airlines depending on where they operate. Airlines mostly flying 
in the European core area would benefit from lower charges 
of up to +70M€, whereas airlines operating from/to non-European 
regions, or outside the core area, could pay up to 30M€ more, high-
lighting the need for careful management of the change.



“The current European Route Charges System has at its heart 2 core principles: 
the user pays, and at rates closely linked to the cost of service provision”

Introduction

En-route air navigation services (ANS) in Europe have been 

financed since 1971 by en-route air navigation charges 

through a common Route Charges System managed by 

States in cooperation with EUROCONTROL’s Central Route 

Charges Office (see also Think Paper #14 of 18 October 

2021 or  https://www.eurocontrol.int/crco).

The system is based on 2 key principles recommended by 

ICAO: the user pays principle (i.e. ANS users pay for the 

service through charges, with very limited public subsi-

dies), and the cost-relatedness principle (i.e. the charges 

levied on users must be closely linked to the cost to provide 

the service).

Each State defines one or more charging zones where a 

specific en-route unit rate is set for each year. The charging 

zone concept provides flexibility for States to organise the 

financing of their ANS as they like, although most charging 

zones replicate the ICAO Flight Information Region (FIR) 

boundaries1. 

In practice, when an aircraft overflies a certain charging 

zone, it pays a charge computed as the product between 

the national unit rate and the service units of the flight. The 

service units are computed, for each given flight, based on 

the distance flown in the charging zone and the maximum 

take-off weight of the aircraft.

Figure 1 shows the different en-route unit rates in EURO-

CONTROL States in 2022. These vary between 120.30€ for 

Belgium/Luxembourg and 13.39€ for Portugal Santa Maria, 

or 28.72€ for Cyprus when considering only the SES area.

1  Currently, only Spain, Portugal and Ukraine have established two en-route charging zones with two different en-route Unit Rates.

FIGURE 1: EN-ROUTE UNIT RATES IN EUROCONTROL STATES IN 2022 

https://www.eurocontrol.int/publication/eurocontrol-think-paper-14-future-air-navigation-services
https://www.eurocontrol.int/publication/eurocontrol-think-paper-14-future-air-navigation-services
https://www.eurocontrol.int/crco


“The idea of a common unit rate has been discussed before, and could incentivise airspace users to fly ‘greener’ routes” 

2  Report of the Wise Persons Group on the future of the Single European Sky (April 2019).

Evolution of the Route Charges System: 
Could a common unit rate be the next step?

This changed in December 1999 when States decided to 

introduce the Route per State Overflown (RSO) system. 

Under this system, the distance factor was computed on 

the basis of the flight plan of the airline. This new system 

solved the issue of industrial action, and had the advantage 

of better reflecting the cost-relatedness principle. However, 

it also introduced a bias in favour of possibly non-environ-

mentally optimal routes, insofar as route charges became a 

relevant factor in airlines’ considerations to minimise costs.

The second evolution took place in 2020, as the emergence 

of notable differences between flight plans and actual tra-

jectories for some flights drove a further revision whereby 

charges are now calculated on the actual route flown as 

recorded by the EUROCONTROL Network Manager (NM). 

The route charges system has, therefore, repeatedly 

evolved over the years to adapt to identified shortcomings, 

and could do so again. Indeed, the idea of a common unit 

rate is not new to the system: the topic has been discussed 

on several occasions as part of the regular exchange be-

tween States on the evolution of the common charging 

system, in particular when looking at options to incentivise 

airspace users to fly ‘greener’ routes. In addition, the current 

legal framework would permit such an evolution.

Is the current charging system 
fit-for-purpose in terms of 
incentivising more direct routes?

The answer to this question is complex, as route charges 

are just one of many variables considered by airlines when 

calculating their planned flight trajectories. Airlines opti-

mise these to minimise the total cost for the entire flight, 

and consider not only route charges, but also distance, 

time/delays, fuel burn, airspace regulations, hub connec-

tivity, weather and other elements. 

However, it is fair to say that based on fuel price and differ-

ences in unit rates in States along the trajectory, the cur-

rent charging system does in many cases incentivise 

Back in 2019, the Wise Persons Group2 established by the 

European Commission published a report proposing to “es-

tablish a Seamless European (Upper) Airspace System includ-

ing a common route charge”, in which they argued that “the 

creation of a common route charge would reduce the incen-

tive for airspace users to opt for longer and less efficient routes 

in order to minimise their ATM charges, thereby bringing im-

portant environmental benefits. Setting the appropriate flight 

level above which this concept and charge should apply in 

Europe should be further investigated, aimed at ensuring the 

required capacity is delivered at a cost-efficient level, based on 

a study by CRCO. There are growing developments for higher 

airspace operations above FL600. This provides an opportuni-

ty to establish from the start a common route charge for what 

is in effect a new category of airspace.”

Recital 30 and Article 21 of the SES2+ Recast proposal saw 

the European Commission put forward the same concept 

of a common unit rate for en-route services across SES air-

space, arguing that this would “[incentivize] airspace users 

to fly shortest routes. Where such common unit rate is defined, 

this measure shall be revenue neutral for air traffic service pro-

viders.” 

Before considering the environmental benefits and practi-

cal implications of adapting the European charging system, 

it is worth recalling that this system has itself gone through 

two major evolutions over the past 50 years. 

From 1971-1998, the original system applied the Most 

Frequently Used Route (MFUR) approach for calculating 

en-route charges. For each city pair, the CRCO maintained a 

repository of the most frequently used routes with the dis-

tances flown in each State. Aircraft were then charged ac-

cording to these fixed distances, the weight of the aircraft 

and the unit rate of the States concerned. 

The charge was independent from the flight plan or the 

actual trajectory and therefore there was no incentive for 

airlines to fly longer routes to exploit unit rate differences. 

However, this system showed its limits in case of industrial 

action, when a State, avoided by users to avert disruptions, 

would still generate revenues as part of the MFUR.

https://www.sesarju.eu/node/3330


3  Performance Review Commission, Performance Insight #3 - The role of Air Navigation Services 
(ANS) in a decarbonising world, October 2021.

4 EUROCONTROL, “European ATM Network Fuel Inefficiency Study,” 2020.

“A common unit rate would improve airspace utilisation, 
by removing any incentive for airlines to fly longer routes to save on unit rates”

airlines to fly cheaper but less environmentally friendly 

routes. Route charges have been repeatedly identified as a 

possible driver for the use of longer routes, especially dur-

ing periods when the fuel price is particularly low. 

According to the EUROCONTROL NM, a number of airlines 

tend to fly routes that are longer than the shortest available 

one between city-pairs. Despite an NM initiative to propose 

shorter route alternatives to airlines, the acceptance rate is 

relatively low.

Although flight inefficiencies might result from a number 

of factors, often depending on airlines’ preferences and 

constraints (including the capabilities of their flight plan-

ning systems), it is safe to assume that many flight ineffi-

ciencies are also the result of airline choices based on dif-

ferences in unit rates. 

Even though an exact quantification at network level is dif-

ficult, several examples where airlines fly longer routes to 

avoid States with higher unit rates have been identified in 

the past (see Figure 2).

FIGURE 2: EXAMPLE (MILANO – BRINDISI) OF A LONGER FLIGHT 
(RED) ATTRIBUTABLE TO DIFFERENCES IN EN-ROUTE UNIT RATES

al considerations concerning potential gains or losses of 

traffic (and therefore revenues from route charges); espe-

cially when it affects the flows of long-haul carriers (longer 

distance and greater weight). 

Overall, despite the difficulties to clearly isolate and fully 

quantify the impact of route charges on environmental 

performance, it is fair to conclude that the introduction of 

a common unit rate would improve airspace utilisation.

What can be expected in terms of 
environmental benefit?
One of the main questions related to the introduction of 

a common unit rate is whether this new system would be 

instrumental in supporting the aviation sustainability 

agenda by fostering a change in airlines’ behaviours to-

wards greener trajectories.

Similar to rising fuel prices, a common unit rate would 

remove economic incentives for airlines to fly longer 

routes to avoid States with higher unit rates, and therefore 

lead to trajectories closer to the most fuel optimum route 

between city pairs.

 

Because of the complexity and the interrelated nature of 

the network, the exact environmental benefit in terms of 

CO
2
 emission savings from the introduction of a common 

unit rate is difficult to quantify at system level. 

According to the Performance Review Commission (PRC), 

air traffic management (ATM) can influence approximately 

6% of the total gate-to-gate fuel burn (emissions) in the 

ECAC area by optimising trajectories3.

Similarly, for the EUROCONTROL NM4, the 2019 average 

fuel inefficiency (in the EUROCONTROL area only) could 

range between 8.6% and 11.2%.

The evolution of route design is another key element to 

be considered when analysing the interaction between air 

navigation charges and flown trajectories. In Europe, this 

process is organised at network level between the EURO-

CONTROL NM and ANSPs. As a result of this set-up, discus-

sions on proposed route improvements that would benefit 

the network as a whole are inevitably influenced by nation-



“55% of all flights on the busiest day of 2021 failed to fly the most direct route - 
raising emissions, increasing flight time, and burning more fuel”

The latest simulation provided by the EUROCONTROL NM 

shows that on the peak traffic day of 2021, 13.4K flights 

– 55% of all flights on 27 August 2021 – did not fly the 

cheapest route in terms of distance flown and route 

charges between origin and destination. Had these 

flights selected the most efficient route, this would have 

saved on one day alone:

n 177,000 nautical miles in terms of flown distance 

(i.e. 1.6% of the total)

n 26,000 minutes of flying time

n 1,400 tons of fuel

n 4,400 tons of lower CO
2
 emissions (i.e. 1.6% of the total)

n 20.3 tons of lower NO
X
 emissions.

Of course, it is important to note that route charges are re-

sponsible for only a part of the total observed inefficiency, 

with not all instances of inefficiency so clearly attributable, 

as per our Milano–Brindisi example in Figure 2, to unit 

rate fluctuations. Greater efficiency can also be driven by 

improved route network design, better management of 

segregated areas, reduced capacity constraints or airline-

specific improvements.

For example, while the introduction of a common unit rate 

would stimulate a move towards flying the most fuel effi-

cient routes, the impact on capacity in terms of potential 

additional flights in some sectors is less clear. 

The capacity planning process already considers the short-

est constrained route as a possible scenario, so a possible 

shift in routing as a result of a common unit rate should not 

change the assumptions already used today in this process.

How could a common unit rate 
work in practice?
As the introduction of a common unit rate is presently be-

ing discussed in the Single European Sky context, the fol-

lowing simulations focus on the 29 SES States only (the 

EU27 plus Switzerland and Norway).

SES States set their national cost-base and unit rates 

(subject to target setting and other risk-sharing mecha-

nisms, as regulated by the SES performance and charging 

scheme), while a common unit rate is used for billing pur-

poses by the CRCO. 

Figure 3 takes a hypothetic example of 4 States (A, B, C and 

D) with 4 different national unit rates. In our example, an 

airline can fly between the two indicated points in 3 differ-

ent ways. The most direct route – Route 2 – is in the middle 

in terms of route charges, costing 122€, so our airline might 

decide to lower its route charges by choosing route 3 with 

a total cost of 86€. There is also a third option, Route 1, cost-

ing significantly more in route charges (146€) and burning 

more fuel, which would only be selected in case of non-

availability of airspace.

FIGURE 3: ILLUSTRATION OF CURRENT CHARGING SYSTEM 
BASED ON UNIT RATES BY STATE

The picture changes considerably if we apply a common 

unit rate of 60€ in the 4 States to these three possible rout-

ings, as per Figure 4. This reduces the high variance in pric-

ing between the 3 routes, and makes the shortest route 

also the cheapest for an airline (route number 2, with a total 

cost of 113€).

FIGURE 4: ILLUSTRATION OF THE APPLICATION OF A COMMON 
UNIT RATE FOR THE ENTIRE AREA



“A common unit rate would yield the same net amount, 
but would require a redistribution system to avoid revenue swings in States”

A common unit rate for States/ANSPs: Maintaining revenue-neutrality 
requires a reattribution mechanism

FIGURE 5: DIFFERENCE BETWEEN NATIONAL AND COMMON 
UNIT RATE FOR THE SES STATES IN 2019

In both cases, a common unit rate would reduce the cur-

rent significant divergence in national unit rates across the 

area, but would therefore require a reattribution mecha-

nism to ensure a fair distribution of the collected charges 

across States to maintain revenue-neutrality for States/

ANSPs that correctly adjusts for the differences between 

national unit rates, and the new common unit rate. 

In our Figure 3 example, State A with the same existing unit 

rate as the new common unit rate would be least affected. 

But flying all 3 routes under a new common unit rate would 

generate extra revenues for State C or State D with lower 

national unit rates than the common one. Routes going via 

State B, on the other hand, with a higher national rate than 

the common one, would result in reduced revenue. So to 

ensure that the principle of revenue-neutrality is met, a re-

distribution system would need to be designed based on a 

detailed technical assessment of the actual EUROCONTROL 

route charging system including e.g. the impact of the cur-

rent monthly exchange rate adjustments on unit rates for 

States outside the euro area, the reattribution mechanism 

and others.

Figure 5 takes 2019, the last fully comparable traffic year, 

and models how having a common unit rate in place that 

year would have impacted individual States. 

While at system level the total amount would be identi-

cal, Figure 5 clearly reveals how introducing a common 

unit rate would lead to substantial differences compared 

to the national unit rate for a number of States, with huge 

% increases in many, rising as high as +133% in Malta, and 

at the other end, dropping by as much as -45% for Swit-

zerland. (Doing the same exercise on current 2022 national 

unit rates results in a similar swing, from +103% for Cyprus 

at one end of the scale, to a decrease of -52% for Belgium/

Luxembourg at the other).

A reattribution mechanism would need to redistribute ad-

ditional revenues collected by States with lower-than-aver-

age national unit rates (e.g. +30M€ for Malta and +112M€ 

Portugal) to States with higher national unit rates to offset 

the loss of revenues resulting from the application of a 
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lower common unit rate (e.g. Italy and Switzerland, -254M€ 

and -76M€ respectively). This would result in each State re-

ceiving exactly the same amount of revenues they would 

have received based on their national unit rates, thus en-

suring that the revenue-neutrality principle is met.  

Practically, the implementation of such a reattribution 

mechanism would require the computation of a weighting 

factor based on distance flown for each national charging 

zone (regardless of whether this factor is defined using the 

actual route, the flight plan, the most frequently used route 

or the great circle distance between the departing and ar-

riving airports).



“A common unit rate may be revenue-neutral for States, 
but it would have big positive and negative impacts on airspace users depending on their route structures”

A common unit rate for airspace users: Positive as well as negative impacts

While a common unit rate would, thanks to the reattribu-

tion mechanism, result in no change for State/ANSP rev-

enue, the same is not the case for airspace users, where 

applying a common unit rate would significantly alter the 

charges payable by airlines based on the flights operated, 

and the markets served in the SES area. 

Table 2 simulates the possible impact on airspace users 

by applying the theoretical common unit rate of 2019 

(52.50€) to traffic operating in the SES area in 2019, the last 

year before the COVID-19 outbreak – with the exercise re-

vealing that in total, over half the top 100 airlines in the net-

work would end up paying more in route charges, a small 

number would be unchanged by the changed approach, 

and just under half would pay less.

As Table 2 shows, many of Europe’s largest airlines, flying 

extensively in the European core area and among States 

with generally higher unit rates, would benefit from a com-

mon unit rate. Applying it to their 2019 billing volume sees, 

for example, Ryanair benefiting from 70.3M€ less in charg-

es, 12% of the amount billed, easyJet charged -39.3M€ (also 

-12%), Lufthansa 21.4M€ and -6%, and so on.

On the other hand, airlines operating from/to non-Euro-

pean regions (e.g. Middle East and Atlantic), or outside 

the core area, would pay more charges if a common unit 

rate were applied, so that Turkish Airlines, for example, 

would face additional charges of some +30M€ for the same 

number of flights, like Emirates and Qatar Airways (respec-

tively 6th, 7th and 13th in terms of volume).

When considering the 100 airlines with the highest bill-

ing volume in 2019 (all above 10M€), the application of a 

common unit rate would have resulted in an increase in en-

route route charges (above 1%) for 53 airlines. For some 40 

airlines, the charges would have been reduced and for 7 

airlines the charges would have stayed similar if a common 

unit rate was applied. 

TABLE 2: IMPACT OF A COMMON UNIT RATE: 10 LARGEST POSITIVE AND NEGATIVE IMPACTS 
BY VOLUME OF ROUTE CHARGES BILLED IN 20195. 

5 easyJet includes both easyJet UK Limited (5th) and easyJet Europe (10th). Norwegian Air International (18th) and Norwegian Air Shuttle (21st) 

have been combined together and, since their aggregate result (-0.3%) is marginal, removed from the table.

Airlines benefitting the most from Common UR in 2019 Airlines most penalised by Common UR in 2019

Airlines % variation M€ variation Airlines % variation M€ variation

-12% -70.3 M€ +2% +3.8 M€

-6% -21.4 M€ +16% +30.5 M€

-12% -39.3 M€ +20% +32.2 M€

-7% -16.6 M€ +4% +6.2 M€

-3% -3.6 M€ +23% +30.1 M€

-14% -20.3 M€ +3% +4.2 M€

-15% -20.8 M€ +4% +4.2 M€

-11% -11.1 M€ +9% +6.1 M€

-3% -2.8 M€ +20% +9.8 M€

-11% -6.5 M€ +14% +6.4 M€



“From an airline point of view, a common unit rate would represent a departure from the cost-relatedness principle, 
and thus such a change would need to be carefully managed”

What could be the impact 
on capacity?
While the introduction of a common unit rate could stimu-

late a move towards flying the most fuel efficient routes, 

the impact on capacity in terms of potential additional 

flights in some sectors is less clear. 

The capacity planning process already considers the short-

est constrained route as a possible scenario, so a possible 

shift in routing as a result of a common unit rate should not 

change the assumptions already used today in the capacity 

planning process.

In relative terms, Air Malta (-4.1 M€; -21%) and Volotea (-6.4 

M€; -20%) would be amongst the main beneficiaries (reduc-

tion of charges by more than 20%), while for Virgin Atlantic 

(+5.4 M€; +33%) Alia Royal Jordanian (+3.4 M€; +24%) and 

Egyptair (+5.5 M€; +24%) the increase in charges would 

have been above 20%. 

The results confirm that the distribution of additional sav-

ings/costs across airlines mostly depend on the geographi-

cal scope of their network. 

Hence, from an airspace user point of view, a common unit 

rate would represent a departure from the cost-relatedness 

principle. Airspace users predominantly operating in States 

with national unit rates below the common unit rate would 

pay more, whereas airspace users operating in States with 

higher national unit rates would pay less. As our analysis 

shows, this would impact airline operating costs and hence, 

logically, costs to passengers. 

Given the size of these variations, the introduction of a 

common unit rate would have non-negligable impacts on 

the operations of many carriers.



“Given the impact on airspace users of a common unit rate, alternative charging methodologies could also be examined 
to break the link between ANS charges and planned/flown trajectories”

Conclusions

A common unit rate could be introduced technically, and 

would incentivise airlines to fly more direct and ‘greener’ 

trajectories, as opposed to the current charging system 

based on national unit rates, which permits airlines to 

fly less direct and hence environmentally friendly routes 

when these are cheaper in terms of route charges incurred 

in more expensive airspace. However, many other factors 

(e.g. free route airspace, civil military coordination, airspace 

redesign, capacity questions) also drive the flight plan-

ning process alongside route charges, making it difficult to 

quantify the precise environmental advantage.

To introduce a common unit rate, a reattribution system 

would need to be designed to ensure revenue neutrality 

for participating States to reflect the national unit rates. 

This would require substantial modification of the current 

billing system managed by EUROCONTROL, and appro-

priate regulatory adaptations to the rules governing the 

Route Charges System, but past experience in adapting the 

system shows that this is feasible. Such a system could thus 

be designed, implemented, and would ensure revenue-

neutrality for all States.

However, from an airspace user perspective, a common 

unit rate at SES level would represent a significant depar-

ture from the cost-relatedness principle, with airspace 

users (and passengers) on flights crossing States with na-

tional unit rates below the common unit rate paying in the 

future more, while airspace users operating in States with 

currently higher national unit rates would be in the future 

paying less. As a result, some airlines would face route 

charge related increases of up to 20%, adding up to 30M€ a 

year to their current bill. 

It may also be expedient to examine alternative charg-

ing methodologies that could break the link between air 

navigation charges and planned/flown trajectories (such 

as origin-destination charging). Despite the difficulties in 

quantifying the size of the problem on a global scale, these 

proposals could also be envisaged as possible options to 

support the contribution of ATM to European aviation’s de-

carbonisation objectives.

Any queries on the data in this report should be sent to 

our Aviation Intelligence Unit at

aviation.intelligence@eurocontrol.int.

MAIN FINDINGS

1. A common unit rate is technically feasible, and could have 
a potential beneficial environmental effect by removing 
the economic incentive for airlines to file longer routes because of 
differences in unit rates, saving up to 4,400 tons of CO

2
 emissions 

on a busy day (-1.6% of the total) – although it is difficult to quantify 
exactly how much of these savings could result from the introduction 
of a common unit rate alone.

2. Implementation is feasible, requiring adapting the 
current billing system managed by EUROCONTROL’s CRCO 
(a system which itself has already been adapted several times 
since its creation) to create a reattribution system that en-
sures revenue neutrality for participating States, which 
would be receiving anything between +230M€ and 
-154M€ in route charges before such a mechanism is 
applied. 

3. A However, a common unit rate would have significant financial 
impacts on airlines depending on where they operate. Airlines 
mostly flying in the European core area would benefit from 
lower charges of up to +70M€, whereas airlines operating from/
to non-European regions, or outside the core area, could pay up to 
30M€ more, highlighting the need for careful management of 
the change.
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