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Enterprise Resilience
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Scope of Enterprise Sustainability
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Business Soclety
Ecoefficiency | Responsibility
Facilities & Reliable, ethical, | Concern for the
Resources | safe, productive, | environment &

ecologically benign| stakeholders

Preferability Stewardship

Products & | High-quality, safe, | Life cycle design,
Services reliable, affordable, | management, &
minimal footprint communication

INTES Rl{f\'ll_ IENCE



Pathways to Shareholder Value
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_ Performance
Sustainable Improvement Economic Value
Practices
S— Quality & Top-line Growth Shareholder
roduct/Process iabili
TG E(ET Reliability Operating Efficiency Value
_ qut(_e £ Asset Utilization
Supply Chain Emissions misk Reduct
StewardShip Resource 1S eduction
Industrial ey
Ecology Health &
Safet : :
y Leadership Quality
Reputation & Brand
Alliances & Networks
Customers Technology & Processes
Partners  Communities License to Operate

Employees  Regulators Human Capital

Stakeholder Value Intangible Value e Qs



Design for Environment
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DFE Is the systematic consideration of design

performance with respettd environmental,
health, safety, and sustainability objectives
over the full producand process life cycle

A Life cycle thinking

A More value, less resource

A Key performance indicators
A Portfolio of design strategies
A Multi -dimensional trade -offs
A Inspiration from nature

Principles

of DFE




Integrating DFE into the Innovation Process
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Release |
Verify,
Innovate Evaluate
Define Goals Design, Develop, Refine

Performance Goals Design for Manufacturability Life Cycle Cost,

and Requirements Design for Maintainability Benefit & Risk
Design for Human Safety AEPESEEL
Ind|Cat0_rS Design for Environment Analysis
and Metrics etc. Methods

Rules and Guidelines
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Dual Life Cycles of a Product
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Life Cycle of an Aluminum Can
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Taxonomy of DFE Guidelines
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1. Design for Release Reduction
2. Design for Hazard Reduction

3. Design for Benign Waste
Disposition

. Design for Energy and 1. Design for Product
Material Conservation B Recovery

. Design for Source A. : C. 2. Design for Product
Reduction Design for Design Design for Disassembly

. Design for Dematerialt for : Revalor 3. Design for
Servicization ization Detoxif- ization Recyclability

ication

D. Design for Capital

Protection & Renewal

1. Design for Human Capital
2. Design for Natural Capital

3. Design for Economic Capital




Dematerialization




Renewable Resources




Detoxification
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Revalorization




