\3 SpaceVWWorks

COMMNMERCIAL

A Division of SpaceWorks Engineering, Inc. (SEI)

FastForward Study Group:

Economic Trade Studies from IAC 2008 Paper

Version A | 16 January 2009

Mr. A.C. Charania
President | SpaceWorks Commercial | ac@sei.aero | 1+770.379.8006

Dr. John Olds
CEO | SpaceWorks Engineering, Inc. | john.olds@sei.aero | 1+770.379.8002

1 Copyright ©2008, SpaceWorks Commercial, A Division of SpaceWorks Engineering, Inc. (SEI) All Rights Reserved

~




— Updates to economic analysis from paper: “Is the World Ready for High-Speed
Intercontinental Package Delivery (Yet)?,” IAC-08-D2.4.5
— Modeling of global high speed point-to-point cargo delivery
— Demand assumptions coupled with initial vehicle design
— Economic modeling of venture (discounted cash flow)

— Two trades:

— Trade 1: Series of sensitivity analyses on economic model to identify the most sensitive
variables (e.g. market size, investment cost, revenue per package, operating costs, etc.)

— Trade 2: Drastically increase the number of daily flights in the model (hypothetically)
just to see what the limit might look like economically. The results of these trade
studies will be presented at the next telecon.

Motivation
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Summary Economic Results for Baseline Case
Table 10. Financial Case A.'

Item [ Value 1.800

WACC 15.82%

Payload 460.0 kg 1,600 A

Price $800.0/kg

Net Present Value (NPV) -$7,691.4 M 1,400 A

DDT&E Cost $4,4585 M — NPV<0 NPV=0

Acquisition Cost $10,377.9 M o 1,200 1 Payload Capability

Facilities Cost $1,659.5 M S of PTP|Vehicle

Recurring Cost $29,266.0 M - 1,000 ¢

Financing Cost $10,261.7 M S

Taxes $2,499.0 M <. 800 Baseline

Revenue $57,408.0 M @®© "Captured”

Total Equity Investment $10,059.2 M a 600 A Paploa d
T - rounded FY2008 US$, assuming a 2.1% inflation rate, any errors Ay '*‘-.‘_,_‘ y!
due to rounding 400 T fnitial Economic Design Point ($800/kg,

200 460 kg, NPV = -$7.1 B ) y T779142x *
Table 11. Financial Case B.! R?=1
Item ‘ Value O T T T T

WACC 15.82% 0 500 1,000 1,500 2,000 2,500

Payload 460.0 kg )

Price $1,693.8/kg Price ($/kg, FY2008)

Net Present Value (NPV) $0.0 M

DDT&E Cost $4,458.5 M “The minimum fleet size required for the mission scenario (5 days per week, 30

Acquisition Cost $10,377.9 M . . . . ’

Facilities Cost $1.659.5 M flights per business day, 52 weeks per year) is approximately thirty (30)

Recurring Cost $29:266:0 M vehicles. _For added rob.ustn.ess and to t.ake i_nto account vehic_le dc_)wntime (i.e.

Financing Cost $9,663.7 M depot maintenance), thirty-five (35) vehicle airframes are acquired in the

Taxes $19,809.2 M economic analysis. Similarly, even though each airframe requires only two (2)

Revenue $121,546.1 M propulsion units for flight, four (4) propulsion units are acquired per airframe,

Total Equity Investment : ____ 993923 M providing 100% redundancy for the propulsion systems. It is assumed that all
T - rounded FY2008 US$, assuming a 2.1% inflation rate, any errors airframe and propulsion systems can be utilized during the entire span of the
due to rounding flight campaign over 20 years (7,800 flights per year).”

Source: “Is the World Ready for High-Speed Intercontinental Package Delivery (Yet)?,” IAC-08-D2.4.5

Baseline Economic Case
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Input Variab

Nominal Value Step Size(+/-)

Vgﬁ'ﬁ,;e;ﬁ"mg 0%  $0.5M/Flight 05
ght
Flight per Day 30 flights /day 25
Payload Mass 11.76% 460 kg 300
Price 10.53% $800 / kg 500
Airframe TFU Cost 9.15% $308.5 M 200
Airframe DDT&E Cost $2,675.5M 2,000
Propulsion DOTEE 181 640k $1,783.1 M 1,000
ost
Propulsion TFU Cost 1.56% $14.1 M 10

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0%
Percent Contribution

Recurring variables (cost, demand, payload) are higher in importance than fixed cost items) possibly
due to the large number of flights during program life

Note: Nominal case shown above is Financial Case A, fixed fleet size, no loss of vehicle modeled

Trade Study 1: Pareto Analysis - Sensitivity of NPV to Model Inputs
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$30,000

$25,000

$0

Net Present Value - NPV ($M, F\

-$10,000 1

-$15,000

$20,000

$15,000 1

$10,000 1

$5,000

Net Present Value - NPV ($M, FY2009): 460 kg/flight
— - Net Present Value - NPV ($M, FY2009): 920 kg/flight

Project Go-Ahead Point: /7 Project Go-Ahead Point:
(32 flts/day, 920 kg/flight, NPY 2~$0M) (~87 flts/day, 420 kg/flight, NPV = ~ $0 M)

-$5,000 1

Initial Economic Design Point
(30 flts/day, $800/kg, 460 kg, NPV =-$7.1B )

Flights Per Business Day

With everything else constant more flight does increase revenue to increase Net Present Value

(NPV)

Two cases: Trade on Financial Case A and B

Trade Study 2: Flight/Day Increases
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