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Outline
o Need – Call for Proposals

o Estimating Effort & Scope

o Spacecraft:

• Benchmarking

• High-level Cost Estimation Relationships

o Operations cost

o Agency Internal cost

o Cost Risk Margins

o Conclusions
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Phase 0: Call for Proposals
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Phase 0: Call for Proposals
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Typical “Call” Proposal

Science Payload Mission, Spacecraft, 
Programmatics

References 
etc.
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Little input,
but a cost estimate is required…
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The right size of cost estimating effort

In this zone, spending more hours 
is just wasting your time!

In this zone, few 
hours more 

would payback
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Scope
Typical ESA Science 

Mission example

Note this does not cover 

Payload Instruments
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Benchmarking

known cost ?
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Benchmark-
based Phase 
C/D estimate
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Subsystem cost as function of Platform dry 
mass and relative complexity
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Example of complexity driving parameters
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SMAD
Great source of CERs, rules-
of-thumb and methodology in 
chapter ‘Cost Estimating’ (by 
Hank Apgar) 
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Mission Operations & Science Operations

Ops_Cost = 

[Control Centre development & training cost]

+ [Ops cost during orbit transfer] * transfer_duration

+ [Ops cost in full operational phase] * 
operational_phase_duration
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Agency Internal Cost factor as function of 
Industrial Cost in M€ in today’s Economic Conditions
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Industrial Cost Risk

•Technical Risk
o Development Status Risk (related to TRL -> use a table with cost risk% 

vs TRL)
o Programmatic Risk
o Industrial Procurement Risk (e.g. price increases)

•Maturity Risk
o Design Maturity Risk (unknown risks)
o Costing Model Accuracy Risk

Overall ~ 30% on Industry Phase B2/C/D/E1 
proven reasonable for most cases
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Agency Cost Risk

•Launch price increases

•Mission and Science Operations cost increases

•Agency project team cost increases (due to schedule stretch and/or 
the need for a larger project team)

•Unknown Industrial risks (Class-A Contract Change Notices, funding 
issues complicating the project organisation and schedule, etc.).

For this part recommend ≥ 15% on total Industrial Phase B2/C/D/E1 cost 
including Industrial risk margin + ESA internal project cost
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Incremental Cost / Schedule drift 
due to blind calibrations 
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Calibration requires risk occurrence 
analysis

ACTUALS NEXT
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Estimate logic 
schematic
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Conclusions

•Principles presented here allow early cost estimates in 
relatively little time based on little input.

•The estimates can be improved and further detailed as 
the conceptual definition progresses.

•The method has been implemented in various ESA 
Science and Earth Observation “calls for ideas”, with 
satisfactory results.
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