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Objective

e To create aflexible financial analysistool to
support credible estimates of benefitsto airline

operators from technological and procedural
Innovations

e Why?

— NASA recognizes that technology must demonstrate
benefits to users

— Many existing C-B methodol ogies/models are not
considered credible by the commercia aviation
community
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Task Overview

* Phase one (through April): Define user and model
reguirements
— Literature review
— Review of existing C-B modelsymethodologies
— Visits with industry representatives
— Visitswith NASA user community

* Phase two (through November): Construct a
prototype C-B model
— Build upon findings of phase one
— Utilize a spreadsheet environment with ssmulation tools
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Literature Review

* Review of nine existing C-B methodologies

— Comprehensive aggregate level methodologies such as
EATCHIP, Volpe, or ICAO

— Highly detailed C-B models such as Honeywell or
Flight Dymanics Inc.

* Review of existing approaches to model DOC

* Review of technological and procedural
Innovations likely to be considered by users

— NASA Program Elements (AST--AATT)

— Future NAS architecture
Technology Assessment
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Scope
A

Society

Integrated Aviation
Community

Commercia Aviation
* Seagull
Industry )

Specific Airline » Honeywsll

Specific Equipment « Flight Dynamics

Existing C-B Methodologies

« NACBA

« Volpe/FAA
« RTCA

« EATCHIP
«ICAO

» C/IAFT

Type
» Level of Detall
Flight Segment Flight Segment Airline Specific Industry-Wide
Phase Averages
» Modeling Approach
Bottom-Up Top-Down
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ASAC C-B Methodology

Scope
Society * NACBA
* Volpe/lFAA
. * RTCA
Integrated Aviation « EATCHIP
Community ASAC «ICAO
ACIM
Commercial Aviation
* Seagull » C/IAFT
Industry N A
|
Specific Airline * Honeywell
ASACC-B
B _ ASACNIM/ | _ _ _ »| Mode
Specific Equipment FSCM/
Type LMINET/
Capacity-Delay
» Level of Detall
Flight Segment Flight Segment Airline Specific Industry-Wide
Phase Averages

» Modeling Approach
Bottom-Up Top-Down
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Cost Categories

Acquisition, maintenance and operation of new
equipment (life-cycle approach)
— Model to include aircraft out-of-service time, inventory
costs, facilities and ground support costs

Decommissioning of older equipment (less
salvage value)

Crew training and deployment
Changesin ATM service fees

Procurement of intermediate services such as
SPectrum access
Technology Assessment
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Benefit Categories

Predictable Time Savings Random Time Savings
. Flight crew labor
o Cain o o
Maintenance Labor M antenance Lab_o '
. ) Maintenance materials
Maintenance materials (block time)
(block time)

Schedule recovery

Aircraft capital (utilization) (diversions, cancellations)

Predictable Fuel Savings Random Fuel Savings

Fuel costs* mutliplier
(reduced reserves)
Increased range
Increased payload

i Other Benefits i

Reliability benefits
Revenue/Oppurtunity enhancements > Total gross benefits
Safety/security benefits

Fudl costs
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ACIM Functional Cost Module: a
previous approach for DOC

Estimated
demand coefficients
Per capitaincome
Population
Unemployment
FareYield

Total operating
revenues

Employment I
Adjusted Operating
Profit Margin
Aircraft fleet |

Total operating
costs

Fareyield

RPM time series

Demand assumptions

ASM time series I—

Per capitaincome
Population
Unemployment

Fuel costs
Flight personnel
labor costs
Maintenance
costs
Flight equipment
capital costs
Ground property
and equipment costs

_______________________________
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Productivity
Unit costs
Y ear of introduction
Initial penetration
Terminal penetration

C-B model will extract the
core computational approach
of the ACIM FCM

Technology assumptions :
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Previous Approach for DOC

fuel price/ gallon o
8(ASM / block hour) / (gallons/ block hour) @

Fuel costs= ASM °

aeflight personnel labor rate/ block hour g
ASM /block hour 2

Flight personnel costs= ASM

(maint. labor + maint. mat.)/ block hour o
ASM [/ block hour 2

M aintenance costs= ASM

ASM ’ capital costs/ aircraft day 0
é(A SM / block hour)(block hours/ aircraft day)

Flight equipment capital costs =

G P& E costsg
A SM o}

Ground property and equipment costs= ASM ° ge

) _ eaeindirect costsg
r t ts = A M :
Indirect costs S % A S M 5
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Populating Parameters from Form 41

Direct Operating Costs
[—————~—= T o T T T | derived from the most detailed level available from

Data to populate the parameters of the model will be

D i o i

| omestic : nternational | U.S. DOT Form 41.
| : '
| 757 : 757 I e !
| | ! | |
: E : : Indirect !
| : | > | Operating :
| : | | Costs |
| . | I I
| 767 | 767 | | : y» | Net Benefits
| I ' ! !
| | ) |

° : ° I
: . : . :—> : Revenue !

[ ] ! ° I
| | ! | |
: = - '
| 747 747 | oo T T
| . | Airline Specific
[ ! I

' |

Equipment Type/Entity Specific Technology Assessment
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Desired Features

Will utilize alife-cycle approach for calculating financial
Impact of new equipment

Will distinguish between predictable and non-predictable
benefits

Will account for non-linear relationships between benefit
drivers, such such as time savings, and benefit items, such
as increased utilization

— Use of threshold values

Will attempt to use ATA SPEC 100 maintenance data to
more accurately determine maintenance cost drivers

Will provide an explicit mechanism for sensitivity analysis
— Provide inputs and outputs as distributions rather than
point estimates
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Open Questions

Wil results from this approach be considered
credible by the commercial aviation industry for
the purpose of consensus building?

— What can be done to improve credibility?

What is the appropriate baseline?
— What should changes be measured against?

— Should we project baseline costs explicitly or just try to
measure the delta?

What other cost-benefit categories should be
considered?

What other features should be incorporated?
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