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APPENDIX K: FLIGHT CREW TRAINING
KEY MESSAGE
The European CCO / CDO Task Force recommends that Aircraft Operators develop specific training
material on CCO / CDO to increase awareness and proactive management of flights. The European CCO
/ CDO Task Force will develop a Computer-Based Training (CBT) and associated visual aids to support
Aircraft Operator refresher training materials.
The Task Force also recommends that CCO / CDO should be included as a competence in initial line and
recurrent training together with the inclusion of specific CCO / CDO training practices in their Operations
Manuals. This will ensure that Flight Crews are continuously trained on the best flying techniques for
the specific airplane they fly.
The Task Force is also proposing specific updates to the training objectives for private and commercial
licenses in the relevant Flight Crew Licensing (FCL) Regulations or ATO Training Manuals.

K1: General principles
CCO and CDO are aircraft operating techniques enabled by airspace design, instrument procedure design and facilitated
by ATC. As operating techniques, it is essential that Flight Crew are properly trained on the different techniques that can be
applied, depending on the traffic circumstances, different operational scenarios and tactical instructions received from ATC.
Although both CCOs and CDOs may both provide performance benefits, Flight Crew training material is mostly focused on
CDO as the descent phase is the phase that may be subject to many different situations that may require the use of specific pilot techniques. In addition, with the ATC CONOPS usually enabling a CCO to the extent possible (although this may
change in the future – see appendix H), the Task Force has demonstrated that the level of fuel burn / emissions benefits
available in the climb phase is only approximately one-tenth of those available from optimising the descent phase. This
appendix therefore proposes to concentrate primarily on recommendations for Flight Crew training on CDO.
When ATC conditions allow, and in order for airlines / crews to achieve a high rate of CDO compliance, understanding the
benefits associated with a CDO (environmental impact, passenger comfort and fuel burn reduction) is vital. So the first step
in having Flight Crews that try to perform their best in all conditions, even if these conditions are not optimal for carrying
out a CCO / CDO, is to have a training system that embeds techniques in the training program (initial and recurrent) and
continually re-inforce the importance of applying these techniques in all operations.
This holds true for both the theoretical background (e.g. on aircraft performance and CDO itself ) and practical operational
aspects. For airlines / Flight Crews to successfully enhance the efficiency of the vertical profiles, theory needs to be complemented with practice in order to increase awareness and proactive management of the flight.
The Task Force agrees that classroom exercises and reading prescribed materials alone is not enough and unlikely to be the
right approach to boosting the Flight Crews’ CDO performance. Specific training with clear practical examples can teach
more effectively than theory. It is a great help if management – airlines’ and regulators’ – put the right emphasis on training
Not only will resources be then made available, but the commitment shown at high levels in the airline and the regulator
will convince those who need to change their attitude.
The Task Force is aware of the fact that practical simulator pilot training is already very demanding and many different
scenarios need to be practiced in a limited amount of time, with time available in simulators being a scarce resource. This is
why the following recommendations are meant to integrate CCO / CDO as a competency in training, not just as stand-alone
exercise in the simulator with integrated CCO / CDO flying techniques.
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Recommendations in this Appendix try to cover both initial and recurrent training. For the initial Flight Crew training, the
recommendations are for the Regulatory Authorities to include the prescribed CCO / CDO training in the learning objectives
for all Flight Crew licenses and class / type rating training. This can be achieved by inserting them into the FCL Licensing
Regulations, which should be done by the regulators, or by the Aviation Training Organisations (ATOs) when developing the training programmes of each course, so they include these learning objectives as best training practices.
At the time of delivering this Action Plan, the Task Force has made a proposal to EASA to include more specific Flight Crew
training learning objectives on CCO / CDO in the relevant regulations. EASA has taken note of this proposal and a decision
is pending if it can be included in the EASA Environmental Strategy, which will be developed in 2020.
It should be noted that any proposal to modify the regulatory requirements or training course syllabi is made as a
way forward or ‘tool box’, offering ideas for possible ways of implementation. It is for the responsible people to implement these proposals the way they best consider appropriate, following their own rulemaking / course approval
processes.
For recurrent training, recommendations are for the airlines to include specific CCO / CDO training practices in their Operations Manuals, so that Flight Crews are continuously trained on the best flying techniques for the specific airplane they fly.

K2: Initial Training
In order to have CDO included in initial training for ALL Pilots, the regulator should include the following learning
objectives in the respective section of the regulation(s) – note that text in bold below represents new proposals
outside of current regulatory text:
1. For private licenses:
a. Theoretical training: OPERATIONAL PROCEDURES. General Operation of aircraft: ICAO. Annex 6, General
requirements:
i. Noise abatement;
ii. Noise abatement procedures;
iii. Influence of the flight procedure (departure, cruise, descent and approach) on noise and fuel
efficiency (CCO / CDO procedures);
b. Practical training: Each of the exercises in the Syllabus of flight instruction involves the need for the applicant
to be aware of the good airmanship and look-out, which should be emphasised at all phases of flight,
especially during:
i. Climbing: entry, maintaining the normal and max rate climb and levelling off, Continuous Climb
Operations;
ii. levelling off at selected altitudes;
iii. Descending: glide, powered and cruise descent (including effect of power and air speed), Continuous
Descent Operations.
2. For Commercial licenses:
a. Theoretical training.
i. Name the conditions that must be adhered to when two aircraft are cleared to maintain a specified
vertical separation between them during climb or descent. State CCO and CDO definitions Source: ICAO
Doc 4444, Chapter 5, 5.3.4 Vertical separation during climb or descent
ii. Environmental requirements:
➞
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•
•
•

Reference to global and EU Environmental Regulations
Effects of non-optimal cruising levels
CCO / CDO and Pilot techniques:
- Closed Paths and restriction compliance
- Speed management
- Vertical speed management
• Piloting techniques for:
- Path stretching
- Open Paths
- Vectoring
• Importance of DTG
b. Practical training: at the proper flying instruction phase:
i. Exercises up to the instrument rating skill test comprise procedures and manoeuvres for IFR
operation under normal, abnormal and emergency conditions covering at least, among others:
• SIDs and arrivals, with the application of proper CCO and CDO techniques.
3. For the MPL license:
a. List of competency elements and performance criteria during climb should include how to select and
maintain the appropriate climb speed or rate of climb, according to CCO good practices;
b. List of competency elements and performance criteria during descent should include the initiation and
management of the descent, according to CDO good practices.
4. For the Class / Type Rating training:
a. Type Rating Courses content should cover:
i. Aircraft energy management:
• Speed management: economy speed vs selected;
• ATC tactical manoeuvring: manage automation modes to optimise descent.
ii. Piloting Techniques:
• Starts descent according to ATC clearance or optimum descent point;
• Selects optimum speed and descent rate;
• Adjusts speed to existing environmental conditions;
• Recognises the need to adjust the descent path;
• Adjusts the flight path as required;
• Utilises all means of FMS descent information.
iii. Closed Paths and compliance with published constraints and the use of FMS, speed management;
iv. Piloting techniques for:
• Path stretching;
• Open Paths;
• Vectoring;
v. Importance of DTG
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K3: Recurrent training
Including CCO / CDO as a competence in the Flight Crew Line Training is held to be a good practice for keeping Crews fully
appraised of the importance of using the most efficient flying techniques throughout a flight.
Having CDO as a competence ensures that CDO techniques are taught and that the Pilot undergoing training will demonstrate proficiency in line checks before the final sign-off to line operation can take place. It instils a CDO mentality from day
one of their airline training.
This has been observed to be very useful for Pilots - especially those who come from backgrounds where CDO is not traditionally considered to be a required flying technique. But if it is to be considered essential, Flight Crews would always
attempt to conduct a CDO (ATC, Approach type and SOPs permitting). It has been previously demonstrated that, where
CDO-trained Flight Crew have moved to another airline, this airline has subsequently experienced an improvement in CDO.
It should be noted that simulator training costs may incur significant costs to Operators. In an ideal world, Flight Crew
refresher training should include both theory and practical training. Flight Crew refresher training usually includes many
mandatory exercises that are required by EASA and the simulator schedule may already be full. In these cases, refresher
training may be supported by theory and other visual aids such as CBT, video or animations as alternate resources to pass
on clear messages.

The European CCO / CDO Task Force considers that airline refresher training courses in the Operation Manual, Part D,
should, at the very minimum, include the following items regarding CDO:
n

n

n

Aircraft energy management:
i. Speed management: economy speed vs selected
ii. ATC tactical manoeuvring
iii. Factors that influence optimised vertical profile
iv. Rules of thumb for descent:
• ToD in nm = altitude (in 000’s ft) x 3 + margin
• 1 knot speed reduction = 1 kg fuel saved, but 3 seconds more time flown
Good Practice Piloting Techniques:
i. Closed Path restriction compliance
ii. Speed management
iii. Vertical speed management
iv. Piloting techniques for:
• Path stretching
• Open Paths
• Vectoring
v. Importance of DTG
ATC tactical interventions:
i. Factors taken into account by ATC for tactical management of aircraft
• Speed Control
• Vectoring
• Departures versus arrivals
ii. What ATC expect from Flight Crew to be able to facilitate CCO / CDO
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These messages may be passed on ideally in theory and practical training. Should simulator slots not be available, the
European CCO / CDO Task Force will be developing a CBT and associated visual aids to support Aircraft Operator refresher
training materials.
The above-proposed minimum structure for an airline refresher training course will be updated once there is a clear proposed structure for the CBT as proposed by Task Force Pilot representatives.
Some examples from industry have also demonstrated the benefits of having specific training policies e.g.:
n

n

n

n

n

Training and using specially trained Pilots, acting as Fuel Coaches. The purpose is for these Fuel Coaches to share good
practice during normal flight operations with other colleagues, and this includes aspects related to CDO;
Developing training material that focuses specifically on the management of the profile in non-standard situations, tailored for the destinations flown, especially the home base;
Developing a web-based training as a follow up for the different situations experienced with their home base projects,
such as the HTO (High Transition Operations) project (see Appendix Q). These may take a holistic view or zoom in on
non-standard situations that have been experienced over time;
Using performance monitoring tools to update Standard Operating Procedures, in order to align them with identified
good practices; and,
Dissemination of CDO performance information through dedicated regular training Newsletters.

Some airline examples that may be considered as good practices are detailed below:

Figure 46: Example on theoretical CDO guidance material.
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Figure 47: Example of CDO included in the training syllabus for Flight Crew Conversion training and checking AND Flight Crew Refresher Training

Figure 48: Example of CDA requirements in the Flight Crew Initial Line Training
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Figure 49: Excerpt from an airline CBT on fuel management

