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KEY MESSAGE

The	European	CCO	/	CDO	Task	Force	has	defined	a	set	of	harmonised	definitions,	metrics	and	parameters	
for CCO / CDO measurement, agreed collaboratively between European aviation stakeholders, to enable 
a comparative CCO / CDO performance measurement across Europe.

On an international level (and the national level, if not subject to national regulations), outside mandatory 
SES reporting mechanisms, the Task Force strongly recommends that CCO / CDO performance measure-
ments	should	be	based	on	these	harmonised	European	definitions.

APPENDIX B:
HARMONISED METRICS FOR CCO / CDO 
MEASUREMENT 

In 2016, the European CCO / CDO Task Force delivered a set of Stakeholder-agreed definitions, metrics and parameters 
for harmonised European CCO / CDO measurement. These outcomes included:

• A harmonised definition of both a noise and a fuel CDO;
• A harmonised definition of both a noise and a fuel CCO; and,
• A harmonised set of metrics and parameters for CCO / CDO measurement relating to the average time in level flight 

in seconds.

The Fuel CCO / CDO measures the vertical flight efficiency from / until top of descent / top of climb and evaluates the 
fuel / CO2 efficiency of the whole descent / climb profile.

The Noise CCO / CDO measures the vertical flight efficiency at lower levels (from FL75 / up to FL105)* and evaluates 
that part of the descent / climb profile where SESAR considers the primary environmental impact to be noise. 

*The noise CDO may be measured from FL75 or 7500ft AAL (Above Aerodrome Level), although local exceptions may 
apply. The same applies for the noise CCO to FL105 or 10500ft AAL. When looking at the altitudes of level segments 
for the CCO / CDO performance dashboard (appendix C), the level segments will be grouped in level bands of 1000ft 
including the 500ft below and above a multiple of 1000ft in every band e.g. the band of 5000ft goes from 4500ft to 
5500ft. This means that one level band will cover pressure variations of around 33 hPa in QNH.

Historically, metrics commonly used to measure CCO / CDO have relied on a percentage achievement level based on a bina-
ry indicator of whether there are any periods of level flight or not in a vertical profile. 

It should also be noted that in February 2019, in the context of the Single European Sky initiative, COMMISSION REGULA-
TION (EU) No 317/2019 was published which gives a set of Indicators for monitoring. They were prescribed for the third 
performance Reference Period (RP3) starting on 1st January 2020 and ending on 31st December 2024. The European Un-
ion-wide performance indicators will include a new environmental indicator for monitoring: the share of arrivals applying 
Continuous Descent Operation (CDO), calculated locally as follows:

n This indicator is the ratio between the total number of arrivals performing a CDO from a reference point at a height 
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above ground, defined by the national supervisory authority, and the total number of arrival operations. The criteria to 
define if it was a CDO or not is the detection of a level segment; and,

n This indicator is expressed as a percentage, calculated for the whole calendar year and for each year of the reference 
period.

This indicator is ideally suited to measure the performance of the part of the descent profile where noise is the principal 
environmental impact. While the altitude of the reference point to be defined by the national supervisory authority may de-
pend on local factors such as airspace particularities or the extent of the area of responsibility of the national ATC authority, 
the majority of emissions savings can be gained from optimising the descent profiles from top of descent or from higher 
levels wherever possible. While reference points may be defined according to local requirements, airspace design should 
still aim at enabling CDO from top of descent or from as high a level as possible.

The European CCO / CDO Task Force is not in favour of this proposed regulatory approach. This is because:

n National Supervisory Authorities may select a reference point that is not as ambitious as it could be to provide a true 
performance improvement which is the objective of the Regulation;

n The pool of potential performance improvements (both noise and fuel) is much larger for the fuel CCO / CDO (CCO to 
top of climb / CDO from top of descent) compared to the noise CCO / CDO (low level) as the noise CCO / CDO are usually 
already optimised to a high degree;

n A binary (CDO – Y/N) performance measurement of CCO / CDO is not recommended as such an indicator does not reveal 
the full picture. An unavoidable 30 seconds of level flight for separation purposes is considered in the statistics to have 
the same performance impact as 10 minutes of level flight; and,

n The European Commission Regulation does not reflect work ongoing in Member States. This work may differ to that 
detailed in the Regulation with current performance measurements being more granular and of greater detail and use.

The Task Force therefore advocates, and has adopted, an indicator based upon average time in level flight (seconds), which 
takes into consideration the possible inefficiency in a quantitative way. Together with the altitude at which the level seg-
ment occurred, average time in level flight gives a better indication for analysing the causes and possible actions to be taken 
to achieve potential improvements. 

In a constraint-free environment, aircraft would reach their optimal ToD and execute an idle-thrust continuous descent and, 
for departures, the optimum climb profile would be followed until the ToC. Therefore, the very presence of a level segment 
is an indicator of an inefficiency, one which may have several causes. Identifying such segments and their length provides 
valuable insights to ANSPs and airspace designers, allowing them to look for potential improvements. 

The Task Force is fully aware of the actual pitfalls and potential errors of this indicator, as no aircraft flies alone in the sky. 
Once the optimum profile is not followed, neither the length of the level-off segments or even their very presence correlates 
perfectly with an increase in fuel burn. The reason for this is that should the aircraft already be below profile, depending on 
the situation, it could be actually better off in terms of fuel consumption by maintaining a level segment until the optimal 
profile can be re-joined. In this case, the word “continuous” does not necessarily mean the most optimal descent, as that 
level segment could actually be more efficient. 

On the other hand, the Task Force notes that even though the existence of a level-off segment indicates that the complete 
vertical profile is not fully optimised, the absence of a level-off segment does not mean that the vertical profile is fully opti-
mised. A profile can be continuous but sub-optimal, e.g. by restricting the rate of climb or descent, with the latter causing 
the descent to be performed without minimum engine thrust). In this case, the harmonised criteria metric would not ac-
count for that inefficiency.

While fuel burn data from Flight Data Recorders (FDR) may be considered the optimal way for measuring profile efficiency 
with regard to fuel burn, the unavailability of such data on a pan-European level precludes the use of such data, in addition 
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to legal exclusions in certain European States on the use of FDR data for performance measurement. 

Some ANSPs are trying to develop tools that, through artificial intelligence, will be able to use available radar data for the 
efficiency analysis (see Appendix O), but this is not yet available on a systematic and pan-European level. Several alternative 
potential solutions, new researches and metrics have been presented, debated and addressed.

After lengthy discussion, the Task Force considers the average time in level flight to be the most appropriate proxy for the 
measurement of CCO / CDO based upon:

n The expertise of the Task Force and current stakeholder practices of measuring CCO / CDO;
n Research into other more accurate metrics, with the conclusion that there is no better currently available single geomet-

ric indicator that can be used to measure the efficiency of the vertical profile in terms of fuel;
n Data currently available for large-scale analysis; and,
n The fact that a straightforward measurement of fuel burn is not yet possible,

One note of caution should be that, as previously mentioned, the Single European Sky Performance Scheme has defined a 
CDO indicator based on a binary definition. In addition, many ANSPs or airports may also already monitor CDO performance 
using a binary indicator (using different criteria) or alternative indicators that fit their local needs. In this case, CDO perfor-
mance measurement will differ when using different binary indicators or other local variants. 

This variability in CDO measurements may confuse the public or the authorities as they are not aware of the different defi-
nitions. Therefore, the Task Force recommends that stakeholders make an effort to communicate to interested parties so 
that they may become aware of the different metrics that may be used including the harmonised definition as promoted 
by the Task Force.

The European CCO / CDO Action Plan’s proposals for the use of harmonised performance indicators on CCO / CDO are not 
designed to supplant existing national regulatory requirements on CCO / CDO reporting, nor do they preclude ongoing 
research work for finding better ways of measuring performance. 

Stakeholders are strongly encouraged to follow the harmonised definitions and parameters proposed in the Action Plan 
when measuring the efficiency of vertical profiles on an international or pan-European level. This will allow them to make 
a harmonised comparison of CCO and CDO performance, until any new or complementary metrics and criteria become 
available and are agreed on a European level.

For full details on how to measure CCO / CDO performance, visit
https://www.eurocontrol.int/articles/continuous-climb-and-descent-operations
or watch an animation found at https://www.youtube.com/watch?v=mUkMPb5eVJI. 


