Blending a Route Charging Mechanism
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Two step approach:
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distributed to servicing ANSPs

according to CRCO route
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Blending Charging on Filed Route and

Origin-Destination Charging

Charging on Filed Route
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Problems with Charging on Filed
Route

Differences in unit rates result
in detours

FPL avoiding a congested area
may result in higher charges
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Underlying mechanism

Flight plan
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Extreme scenario: no route charge

<o,
Airlines & ANSPs # Society .

. Routecharges— + Costiecovery- - Emissions/CO, J
 Fuel/Time « Traffic
. Complexity of FPL concentrations {
optimization is « SESAR: Full benefits
reduced of 4D ops and free
« No Aroute charges routing
when evading * Less need for asking
restriction/congesti for directs —

on Predictability T
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 Fuel/Time « Traffic
. Complexity of FPL concentrations {
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COSt FLP route =  ececcceee

Time (h:mm) 3:00 3:00 0:00 3:01 /0: 01\‘ CRCO route e——e
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Alternative route charges systems

Single unit rate
Has desired outcome, but

Some airlines will pay higher
charges

Revenues have to be
redistributed

ANSPs need to agree on the
single unit rate

ANSPs need to agree on what
to do with deviations from
expected revenues

Considered for single FAB,
but not for multiple FABs.

Ticket tax
Has desired outcome, but

Revenues have to be
redistributed

ANSPs need to agree on the
tax rate

ANSPs need to agree on what
to do with deviations from
expected revenues

How to handle flights that
end or start outside
European airspace?
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Alternative route charges systems

Charging on Actual Route Alternative solutions ‘\0“$
« Has not desired outcome, but — Single Unit Raﬁ\‘\)
— Requesting directs may = Tlcket§
increase total route charge on Actual Route

Competition on unit rate N\“

remains

Each route change may need
recomputation of total route
cost by airline (during flight)
More charges will be
challenged by airlines
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Initial Findings

Initial findings
ADOC
-M€ 136-148 pa

ACO,
-0.5 Mtonne pa
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Expected impact

<O,
Airlines & ANSPs # Society .

« Cost recovery

« Route Charges can be « ANSPs can attract
the same on average more traffic when
« Unit rates need to they provide more

be tuned efficient routes

- Competition?
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Competition between ANSPs?

Within EU it is normal to discuss competition between ANSPs, but
US/Russia have just a single ANSP (= monopolist) for roughly the same
area. So why do we need competition?

- Competitive pressure on unit rates as airlines can evade airspaces

« Competition on providing a better product to attract more traffic?
Shorter routes? Lower delays?

But are ANSPs within the EU not subject to economic regulation? Is that
not enough?
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Proposal: Blending Charging on Filed Route and

Origin-Destination Charging

Charging on Filed Route
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Attributes of Charging Mechanisms

Charging on Filed Route

* Inputs
— Planned Route / CRCO route
— Distances within airspaces
— Unit Rate of airspaces
— Weight factor

« Output:
— Route charge per airspace

Route charge per airspaces =
f(route, weight factor, unit rates)

Origin-Destination Charging

Inputs

— Planned Route / CRCO route
— Distances within airspaces
— Unit Rate of airspaces

— Weight factor

Output:

— Route charge per airspace

Route charge per airspaces =
g(route, weight factor, unit rates
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Blending Charging on Filed Route and
Origin-Destination Charging

Charging on Filed Route Origin-Destination Charging
Route charge per airspaces = Route charge per airspaces =
f(route, weight factor, unit rates) g(route, weight factor, unit rates

Blended Origin-Destination Charging &
— +(1- ) wi t h[O,l] ¥

Blending a Route Charging Mechanism, 17-4-2019 | 23



&
>
How to make use of the Blending

Condition based

- +(1- ) wi t h[01] 1
1. Transitioning over time 0.5 /’ ‘v/
2. Transitioning based on agreed 0 | ' | | | |
conditions WA 2 0D gD D
Q¥ QY N N QY QY O
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Time based Transition back
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How to make use of the Blending

1. Transitioning over time
— Allow stakeholders to adjust to new route charging mechanism
2. Transitioning based on agreed conditions

— Example condition: When the average unit rate increases then we
step back into the direction of COFR

3. Transitioning back

— Example: “Practice has shown that ODC has not bring what we
wanted; we want to move back to the old situation”.
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Discussion

« Will the transition option just complicate route charging?
« Will the transition option be an acceptable alternative to just have

competition on unit rates (=100% COFR)?

« What kind of ‘agreed conditions’ could be considered?
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Fully engaged

Netherlands Aerospace Centre

NLR Amsterdam
Anthony Fokkerweg 2
1059 CM Amsterdam

p)+31885113113 f)+3188 511 3210
e ) info@nlr.nl i) www.nlr.nl

-~

NLR Marknesse
Voorsterweg 31
8316 PR Marknesse

p)+31885114444 f)+3188 511 4

e) info@nla i ) www.nlr.nl
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Additional slides

« Mathematics behind ODC and COFR
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Route charge = f(airspace, distance, weight factor, unit rate)
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3. What the ANSP gets payed:

ODC method
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1. What the airline pays

S NN

Route Charge circle d/st weight
X X

2. What the airline would pay according to CRCO:

PR

Route charge = f(airspac'eﬁl?stance, weight factor, unit rate)
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" Influence of route charges on Flight Planning

MAKE
Objective function for flight planning: I N D E P E N D E N T

1

= |+

A/

Flight time Fuel cost coefficient

Route charges

Time cost coefficient
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Setting unit rates (Eurocontrol Route Charges System)

Expected service units

A
[ \

Cost of
providing

services
Unit rate? Distance factor Weight factor
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Setting unit rates (Eurocontrol Route Charges System)

Expected service units
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Setting unit rates (ODC)

Cost of
providing

services ]
Unit rate?

Expected shares
A

Share in distance factor Weight factor
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Setting unit rates (ODC)

System of non-linear equations:

— ( Ly onoy )

* Solve this using a generic numerical method
for systems of nonlinear equations

» Routes need to be calculated only once
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