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• At the pre-concept and concept phases of a project the nature of the solution is varied and the number of
options numerous. There are many ways to satisfy the capability need. At this point the estimating accuracy is
such that the output tolerance is broad.

• As the project moves into the concept and assessment phases the feasibility studies begin to produce more
information for the purpose of estimating and the number of options starts to reduce. Now the estimating
tolerance starts to reduce.

• In a hybrid cost estimating framework solution it is possible to migrate from a macro cost model to a micro cost
model without need for training or skills. The framework is able to accommodate a change in estimating model
without amendment.

• If necessary it is possible to apply both macro and micro-parametrics together to estimate the project solutions.
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Canada Treasury Board Secretariat 
cost maturity assessment

• Workshop for four government 
departments to benchmark their 
cost estimating maturity and make 
improvement recommendations

CCG Fleet Review

• Created a robust audit trail and 
evidence for a revised Fleet 
Renewal Plan (FRP) 2017 across 
119 vessels in 43 home ports of 
the Canadian Coast Guard (CCG)

Introduction of parametric 
modelling

• CFO introduction of parametric 
cost estimating to enable high 
level  review of budgets and 
generate independent cost 
estimates (ICE)

Transformation Consulting Complex DecisionsStrategic Consulting
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QinetiQ Advisory services
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Macro versus micro 
parametrics
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Macro versus Micro

Source: ISPA SCEA conference Belgium, Modelling Vision 
Panel, Page 9, Parametric World, Summer 2012
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Project Life Cycle

Concept & Assessment Development / 
Demonstration

Manufacture & Entry into 
Service

In Service Operation & 
Support

Micro-
Parametrics

Analogy

Engineering / Bottom Up

Extrapolation From 
Actuals

Gross Estimate Detailed Estimate

Pre-Concept

Macro-
Parametrics

9

Cost Modelling Capability

Hybrid cost estimating: macro and micro-parametrics | May 2019 | © QinetiQ Ltd
Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com



UNCLASSIFIED |  QinetiQ Proprietary

UNCLASSIFIED |  QinetiQ Proprietary

Project Life Cycle

Concept & Assessment Development / 
Demonstration

Manufacture & Entry into 
Service

In Service Operation & 
Support

Gross Estimate Detailed Estimate

Pre-Concept
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Options process

Large numbers 
of different 

types of 
platform options

Large 
numbers 
of design
options

Numbers 
of Sub-
system
options

Suppliers options
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Project Life Cycle

Concept & Assessment Development / 
Demonstration

Manufacture & Entry into 
Service

In Service Operation & 
Support

Gross Estimate Detailed Estimate

Pre-Concept

FACET

Hardware, Software, IT, COCOMO
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Cost Modelling Capability: complementary
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Development of a capability breakdown

Start Production

Start Development

Assessment

Concept

Pre-Concept Domain options; Land v Air v Sea

Aircraft options; one v two engine

Airframe

Structure Systems

Radio Ventilation

Propulsion

Engine 
control Engine

Compressor Combustion

Armament

Weapons Sensors

Radar Electronic

• As a project progresses in time and maturity the level of definition of the platform increases.

• Initially, there are multiple concepts which are competing to fill the gap

• Ultimately, there is a detailed Bill of Material which defines the complete system
Hybrid cost estimating: macro and micro-parametrics | May 2019 | © QinetiQ Ltd12
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Hybrid cost estimating
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“the savings to 
proposal 

preparation is 
between 40% and 
80% as compared 

to the “normal” 
bottom-up 
approach.”
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Primary Characteristic Secondary Characteristic
Estimate 
Class

Degree of Project Definition
Expressed as % of complete 

definition

End Usage
Typical purpose of estimate

Methodology
Typical estimating method

Expected accuracy range
Typical variation in low and high 

ranges

Class 5 0% to 2% Concept, screening or 
feasibility

Capability factored, 
parametric models, 

judgement or analogy

L: -20% to -50%
H: +30% to +100%

Class 4 1% to 15% Concept study or 
feasibility

Equipment factored or 
parametric models

L: -15% to -30%
H: +20% to +50%

Class 3 10% to 40% Budget authorisation or 
control

Semi-detailed unit costs 
with assembly level line 

items

L: -10% to -20%
H: +10% to +30%

Class 2 30% to 70% Control or bid / tender Detailed unit cost with 
forced detailed take-off

L: - 5% to -15%
H: +10% to +20%

Class 1 50% to 100% Check estimate or bid / 
tender

Detailed unit cost with 
detailed take-off

L: -3% to -10%
H +3% to +15%

American Association of Cost Engineers (AACE) - Cost Estimate Classification System

Hybrid cost estimating: macro and micro-parametrics | May 2019 | © QinetiQ Ltd15

Sources: AACE 96R-18, 18R-97, 17R-97
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Hybrid cost estimating

Macro-parametrics 
– True FACET

Macro-parametrics 
– True FACET

Macro-parametrics 
– FACET

Micro-parametrics 
– True Hardware, 

True Software, 
True IT

Micro-parametrics 
– Hardware, 
Software, IT
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Case study - Advanced 
Trainer
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Macro-parametric versus Micro-parametric
Product Breakdown Structure (PBS)

One Platform 
specific item

Multiple hardware, 
software and IT 
items in a PBS
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Macro-parametric versus Micro-parametric
Input parameters

23 input 
parameters for 

platform

More than 48 
input parameters 

plus life cycle 
inputs for 
equipment
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Macro-parametric versus Micro-parametric
Outputs

Limited cost 
fidelity across the 

life cycle

54 costed activities across 
the life cycle split into 
resources and PBS 

elements
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Macro-parametric versus Micro-parametric
Outputs

Early non-recurring estimate 
with broad uncertainty

• An Advanced trainer 
aircraft uncertainty 
estimate for the macro-
parametric cost model. 

$210m (as spent) 
detailed estimate 

within the uncertainty 
range

• The result of the same 
platform from the micro-
parametric cost modelling
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Macro-parametric versus Micro-parametric
Outputs

Early UPC estimate with 
broad uncertainty

• An advanced trainer 
aircraft uncertainty 
estimate for the macro-
parametric cost model. 

$11.1m (as spent) 
detailed estimate 

within the uncertainty 
range

• The result of the same 
platform from the micro-
parametric cost modelling
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Development and Production
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Macro-parametric versus Micro-parametric
Outputs

• Macro-parametric cost model provides a broad (10% 
- 90% percentile) tolerance around the deterministic 
estimate

• Micro-parametric estimate within the range of the 
macro-parametric model

• Micro-parametric cost model has a narrower (10% -
90% percentile) tolerance 
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Macro-parametric versus Micro-parametric
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Case study - UAV
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Macro-parametric versus Micro-parametric
Product Breakdown Structure (PBS)

One Platform 
specific item

Multiple hardware, 
software and IT 
items in a PBS
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Macro-parametric versus Micro-parametric
Input parameters

16 input 
parameters

More than 48 
input parameters 

plus life cycle 
inputs
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Macro-parametric versus Micro-parametric
Outputs

Limited cost 
fidelity across the 

life cycle

57 costed activities across 
the life cycle split into 
resources and PBS 

elements
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Macro-parametric versus Micro-parametric
Outputs

Early non-recurring estimate 
with broad uncertainty

£591.4m @ March 
2018 ec detailed 

estimate within the 
uncertainty range

• An Unmanned air vehicle 
uncertainty estimate for 
the macro-parametric cost 
model. 

• The result of the same 
platform from the micro-
parametric cost modelling
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Macro-parametric versus Micro-parametric
Outputs

Early UPC estimate with 
broad uncertainty

£13.3m @ March 2018 
ec detailed estimate 
within the uncertainty 

range

• An Unmanned air vehicle 
uncertainty estimate for 
the macro-parametric cost 
model. 

• The result of the same 
platform from the micro-
parametric cost modelling
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Macro-parametric versus Micro-parametric
Outputs

• Macro-parametric cost model provides a broad (10% 
- 90% percentile) tolerance around the deterministic 
estimate

• Micro-parametric estimate within the range of the 
macro-parametric model

• Micro-parametric cost model has a narrower (10% -
90% percentile) tolerance 
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Macro-parametric versus Micro-parametric
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Only one micro level solution was considered, 
when there could be a number of technical 
solutions;

No consideration of project- specific risks;

No application of both micro and macro models 
was considered.

Proactive estimating | June 2018 | © QinetiQ 201834

Analysis observations

Cost modelling capability to match the phase of the project;

Both macro and micro parametric cost models accommodated 
within one framework;

First level ROM analysis of multiple capability solutions can 
avoid claims of project or solution bias;

Saving of time (and cost) for training by utilising the same 
hybrid cost framework;

Demonstration of the cone (or funnel) of uncertainty;

Reduced license fees by adopting one universal cost 
framework;

Detailed cost analysis can support the design phase when 
appropriate;

The analysis assumptions and input parameters are recorded 
for future scrutiny and debate.
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• At the pre-concept and concept phases of a project the nature of the 
solution is varied and the number of options numerous. There are many 
ways to satisfy the capability need. At this point the estimating accuracy is 
such that the output tolerance is broad. Macro-parametric are applicable 
to quickly establish the WLC of multiple solutions.

• As the project moves into the definition and assessment phases the 
feasibility studies begin to produce more information for the purpose of 
estimating and the number of options starts to reduce. Micro-parametrics 
are applicable to refine the cost modelling with more information.

• In a hybrid cost estimating framework solution it is possible to migrate 
from a macro to a micro modelling solution without the need for re-training 
saving time and cost. 

• Application of the correct estimating approach at the correct project phase 
provides decisions makers with quality, appropriate information on time.

Hybrid cost estimating: macro and micro-parametrics | May 2019 | © QinetiQ Ltd35

Summary
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Any questions?
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