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The Sustainability Challenge
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The Choice is Clear

|l Energy Transition
- -
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e Climate Change  Waste Management
e Increasing Prices ¢ Energy Security
e Pollution  Long-Term Planning



Society agrees, so what's next?




Experts Agree...
The challenge is to move not just
towards renewable energy but...




Experts Agree...
The challenge I1s to move not just
towards renewable energy but

sustainable energy.




esearch Q

e Primary: What are the key attributes of a
comparison tool that prioritizes investment in
renewable electricity options using the
Framework for Strategic Sustainable
Development?

« Secondary: What are the resulting
comparison tool’s strengths, areas for
Improvement, and inherent limitations?



Our Methods




Natural Cycles




Sustainability Principles

In a sustainable society, nature is not subject to
systematically increasing...

1. concentrations of substances extracted from the Earth's crust,
2. concentrations of substances produced by society,

3. degradation of the ecosystem by physical means
and, in that society...

4. people are not subject to conditions that systematically undermine
their capacity to meet their needs.



Tool Development

" Total-Systems
Perspective

Science-Based
Framework

GSED
Version 1.0

User-Friendly '
Approach

Flexible
Application




GSED Demo

1. Goal Definition and Scoping
2. Life Cycle Inventory

3. Life Cycle Impact Assessment

4. Life Cycle Interpretation




GSED Demo

System conditions

Materials from
the earth's crust.

Man-made Degradation of
materials. biosphere.

Undermining
capacity to meet
human needs.
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GSED Demo

VEYCEELS
from the
Earth’s Crust

+ Use of fossil
fuels?

» Use of scarce
metals and
minerals?

Man-Made
VEVEELS

» Use of materials
that are foreign
to nature?

» Overproduction
of natural
materials?

Degradation
of the
Biosphere

« Over-harvesting
of natural

resources?

» Manipulation of
the ecosystem?

» Decreasing
biodiversity?

Undermining
the Social
Fabric

« Abuse of
political power?

- Abuse of
economic
power?
Abuse of
structural
power?




GSED Demo

Raw Materials
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Use
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GSED Demo
LCA Inventory

GSED Inventory



GSED Demo

Stage 1: Traditional LCA Inventory

Sustainability
Filter Qluestions

Stage 2: GSED Inventory

Aluminum sl

Does it contribute
towiolations?

No

Copper me——— C.Opper
Iron — Iron




GSED Demo

Human Society Ecosystem

Extraction

Manipulation

Societal Activity Ecosystem Pressure Ecosystem
Indicators Indicators Health Indicators
Burning of Carbon Dioxide Atmospheric

Carbon Dioxide

Fossil Fuels Emissions _
Concentration




GSED Demo

Sustainability
Reference Point Option A Option B Option C
MNot Severe Moderately Severe Very Severe
Sustainability
Reference Point Option A Option B Option C
Better Chosen Technology Worse




GSED Demo

Are metals or minerals
used whose human
created flows are greater
than natural flows?

I

I ' I

Yes | No

" How does this option
rank compared to
- other energy options?

1

_ Same Better




GSED Demo
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Tool Testing

Five Workshops:

e 2 Woodland Biomass (Utility and Developer)

e 2 Wind Power (Utility and Developer)
1 Wave Power (Developer)

Raw Materials
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Expert Feedback

9 Experts Reviewed the Tool:

o 4 Sustainablility Practitioners

2 LCA Experts

e Socio-Ecological Indicators Expert
« Energy Utility Practitioner
 Energy Expert




Areas of Strength

Key Words: Framework, Flexible, Total-Systems View,
User Friendly




Areas of Strength

e
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Areas for Improvement

Key Words: Indicators, Criteria, Technology
Innovation, Recycle-ability




Inherent Limitations

Key Words: Trade-Off, Garbage-In, Garbage-Out,
Data Collection




...............

"
- ; e
I' h‘-. h \ " iy L]
.-""-. W » i * L
v _ =T
o —r N g =

) ¥ " e
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 Primary: What are the key attributes of a
comparison tool that prioritizes investment in
renewable electricity options using the
Framework for Strategic Sustainable
Development?

e« Secondary: What are the resulting
comparison tool’s strengths, areas for
Improvement, and inherent limitations?




Not another
barrier...
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