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Sustainability Is the capacity for:
— Ensuring economic prosperity
— Protecting ecological resources

— Enhancing societal well being
continuity fitness

Resilience Is the capacity for:

A Mqﬁﬁo ning unexpected crises
AR " Q [0/,
— Adapting to turbulent change

— Flourishing in a chaotic world
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Black Swans are Multiplying



More sustainable
(ecological footprint)

Lean production Decentralization

Cellulosic biofuels Smart grids

Less More

resilient o : resilient
Traditional practices Redundancy :

O (adaptive

\\\&\\\\ Corn ethanol Diesel backup capacity)

Less sustainable

Adapted from: J. Fiksel, I. Goodman, A. Hecht, “Navigating Toward a Sustainable Future,” Solutions, Oct. 2014
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COSO Framework for
Enterprise Risk Management

Objective Setting Risks cannot always
be anticipated

Event lIdentification

Risks may be hard

Monitoring
to quantify

Risk Assessment

\\\\ \\\\\%\\\“h ,ﬁ/ /ﬂ# Mé 4 #9 Y & Adaptation may be
needed to remain
competitive

\ /
Control Activities
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Managing in Turbulent Times

ADAPT & TRANSFORM SURVIVE & FLOURISH
Resilience to Resilience to
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Increasing
Capabilities

Increasing
Vulnerabilities

Source: Fiksel, Polyviou, Croxton, Pettit,
From Risk to Resilience: Learning to Deal
with Disruption, MIT Sloan Management
Review, Winter 2015, pp. 79-86.
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Triple Value Framework

Financial & Human Resources

Goods & Services

Waste

Value Recovery
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Restorattion

Ecosystem Services
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Innovation Opportunities

Adaptability:

Biomimicry: Crisis & disaster Global needs:
Nature’s solutions resilience Health and
Green chemistry: dignity

Financial & Human Resources

Benign by design

Goods & Services

Waste
Risk Mastery: Positive Impact:
| Restorative

emissions

Supp.h.l ;hain e ‘l:‘ S Value Recovery
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Ecosystem Services

Industrial Ecology:
Waste elimination

Restorattion

Eco-Symbiosis:
Productive harmony
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Economic Value Creation

After-tax
Shareholder s operating
value — profit
Added
Decrease
INncrease Operating
Revenues
Costs
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Product preference "

License to operate

New markets

Lean & clean

processes

Resource

conservation
and recovery
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Capital
Charge
Manage Decrease
Assets WACC
UTILIZATION LOW RISK
Process Incident
simplification prevention
Supply chain Crisis
streamlining response
Business Compliance
continuity

Value Proposition



Top-line | Operating

Dow .Expand
h ical into new
Chemica markets
L Brands
Resilient
product
design

Veolia
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cost of water

Asset
utilization

Avoid
excessive
costs

Right-size
fixed assets

Anticipate
shipment
delays
Maintain
electrical
service

Assess true Optimize

infrastructure

Risk Intangible
reduction value
Business Customer
continuity loyalty
Business
continuity
Community
quality of
life
Supply
chain
visibility
Avoid water Reputation
shortages  and brand

Value Proposition



Aerospace Industry:
Opportunities for Value Creation

Product  Reduce energy demands ¢ Enhance security
design

Avoid toxic constituents e Ensure durability
Supply chain [EAALIILIr= assembly cost ¢ Minimize disruptions

processes e Facilitate disassembly e Ensure availability

o6 I l'[)]1A  Enhance natural and  Enable adaptability
well-being social capital in times of crisis
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“Crisis”
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Sustainable and Resilient Economy

Mission: Accelerate the development of sustainable and resilient
production and consumption systems that enhance the value and
reduce the adverse impacts of global material and energy flows.

Engineering/KSA

Food, Agriculture Business
& Environment !

Public Affairs ~ f--------------- S cmeezEE il Arts & Sciences

Law Public Health

External Collaborators & Sponsors:

Universities, Research Institutes, Corporations, Agencies
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How Companies Thrive
in an Age of Turbulence

4 Joseph Fiksel
ment - _
Second Edltlon Resilient by Design
A Guide to Sustainable How Companies Thrive
Product Development in an Age of Turbulence

(McGraw-Hill 2009, 2011)
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(Island Press, 2015)

go.osu.edu/sustainable-economy



