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They didn’t 
know it was 

impossible, so 

they got it

The blue marble. 1972



Environmental European Agency

Destination 2050

Aviation

13,9

Shipping

13,4

Rail

0,3Road
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Others
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using current technology 

already available



KEO
Achieved Trajectory / Optimum Trajectory. 

Actual fuel burn vs ideal

Standard 
Trajectory

7425 Kg of Fuel / 
6844 Kg of Fuel

+8.5%

Optimum 
trajectory

6849 Kg of Fuel / 
6844 Kg of Fuel +0.1%

KEA
Achieved Trajectory / Great Circle Distance 

excluding first and last 40NM

Standard 
Trajectory

1021NM / 

1019 NM
+0.2%

Optimum 
trajectory

1153 NM / 

1019 NM
+11.6%

Apparently inefficient

Really inefficient



Fuel burn (3D)

Confidentiality

Single source of truth

To involve Airlines, ANSP’s 
and Organisation

Change of mind / paradigm

Translate results into actions 
(bottle necks)

Real emissions considering the 
entire flight

Actions as a result of real 
measures

Work together for the same 
purpose

Horizontal and Vertical 
Efficiency concept

- +



• Including: actual environmental 
conditions 
(Wind/Temperature/Relief etc.) 
and actual a/c capabilities 
(influence of weight).

• Excluding: any other 
constraints (RAD, airspace 
closures, adverse weather)

Optimum 
Trajectory

(replacing great circle 
distance)

• Including: Optimum Trajectory 
plus and all known constraints 
(RAD, airspace closures, etc.)

• Excluding: Air navigation fees

Constrained 
Optimum 
Trajectory

(equivalent of optimum 
available flight plan)

• Including: all experienced 
constraints like adverse 
weather etc.

Achieved 
Trajectory

Fuel burn (3D)

Fuel burn (3D)

Fuel burn (3D)

Validated by 

Ideal fuel burn
Benchmark fuel burn 

and emissions
Baseline

Optimum Trajectory

Proposed KPIs (in Fuel Burn)

Redefined KEP 
or KES

(always >0%)

(Flight Plan or 
Constrained Optimum 

Trajectory / 

Optimum Trajectory)-1

Theoretical impact of 
planned/best available 

flight plan vs ideal

KEO

(formerly KEA, 

always >0%)

(Achieved Trajectory / 
Optimum Trajectory) -

1

Actual fuel burn 

vs ideal

Tactical KEO
Achieved Trajectory / 
Constrained Optimum 
Trajectory (new)

Saved/added fuel burn 
and emissions due to 

tactical performance of 
ANSPs, NM, military…



Optimum trajectory

KEA
Actual 

Trajectory / 
Great Circle 

Distance 

(excluding first 
and last 40NM)

874 NM / 

742 NM
+17.7%

KEO
Actual 

Trajectory / 
Optimum 

Trajectory. 

Actual fuel 
burn vs ideal

5715 KG / 

5695 KG
+0.3%

Really efficient

Apparently 

inefficient
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