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Background/History s

nucl INCOSE

"We are accustomed of thinking of industry "’ngén‘?,yghauk__
and the environment as being odds with each
other”

Cradle-to-cradle concept
Michael Braungart
William McDonough, 2002
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Background/History Ty

"Thinking in systems and cycles, 28
we become metabolists”

Blue Economy concept
Gunter Pauli, 2004
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"Imagine the economy as circular, a place 26,
where ‘roundput’ not ‘throughput’ dominates”

Circular Economy concept
Ellen MacArthur, 2010
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« The Planet — Scarce resources 26" i
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How many Earths does it take to support humanity? Born in 2010: How much is left for me?

2.5 1 ® Business as usual
Earth Overshoot Day:
June 28, 2030
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10 o oo ,
® Carbon emissions reduced 30% :
Earth Overshoot Day: |
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Changed preconditions
The Planet — Price volatility

Exhibit 1

Resource prices have increased significantly since the turn of the century
McKinsey Commodity Price Index’
Real price index: 100 = years 1999-20012
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Changed preconditions oy
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Different Business Models 7>

+ Traditional Sales and Marketing 26 e
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Relationship Selling vs. Traditional Selling

Successive

Sales pales
Increases
Result
From B ~N -
Creating Traditional Sales
Value N _/

By

Relationship Sales
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Different Business Models

* Maintenance and Support

Revenue Model Innovation
Power-by-the-hour: Jet
engine maintenance paid
by the hours in service

! Value Proposition

Airlines get variable costs
that depend on their
business success.

Source: Rolls Royce
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I Total Ownership Cost

An estimated 60% of costs are in post delivery operations
and support costs.

Ref. DoD 5000

Includes Aging and DMSS
considerations

10%

Operation & Support Costs Retirement & Disposa

DoD Defintion of TOC:
Sum of all resources necessary to organize, equip, sustain and operate military
forces, including:
Cost to research, develop, acquire, own, operate, and dispose of systems
Cost of other equipment and real property
Cost to recruit, retain, separate and otherwise support personnel

All other costs of business operations UNIVERSITYYTENNESSEE o
Colrge of Brsmrs Admast st



Different Business Models Cf\

» Leasing and Renting 28 i
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Different Business Models

 Functional Sales
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What does this
mean to the
Systems
Engineering
discipline?
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Lifecycle Model
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Source: SEBOKWIKI.ORG
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Lifecycle Model

Source: Worldsteel Association
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Product Properties

Re-
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reliability
maintainability
modularity

manufacturability
usability
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Trade Offs
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Integrated Logistics Support

Source: S3000L
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Service Delivery Analysis
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Develop-
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Remanu-
facture
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