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Agenda

• Overview of the Framework for Sustainable Development

• Charrette Exercise:

– Concept presentation

– Small group breakouts

– Small group summaries

• Wrap up discussion
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Green vs. Sustainability

Green
• Detail focused
• Tactical
• Ecological
• Focus on being less “bad”
• Lacks common definition 

of success

Sustainability
• Whole systems focus
• Strategic
• Triple bottom line
• Focus on aligning with 

nature’s cyclical processes
• Capable of defining 

success
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Path to Restoration

Sustainability

Restoration

Living Building Challenge

LEED

Code
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Which sustainability tools should I use?

• Natural Step

• Triple bottom line

• Cradle-to-cradle

• Natural Capitalism

• Precautionary principle

• Zero Waste

• Factor X

• Eco-footprint

• Life Cycle Assessment

• Environmental Management 
Systems – ISO14001, 
EMAS, SMS
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Chessboard, rules of the game

Capturing King - Checkmate

Strategies for opening, middle and end game

Tactics for moving pieces

Books, classes, computer programs

Game of Chess

1. Systems Level

2. Success Level

3. Strategy Level

4. Action Level

5. Tools Level

Five Level Model



© 2009 The Natural Step

1. Systems Level

2. Success Level

3. Strategy Level

4. Action Level

5. Tools Level

Nature’s laws & science 
Social and economic principles

Sustainability Game

Five Level Model
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Basic Science of Sustainability

• Matter and energy do not disappear

• Matter and energy tend to disperse

• Value of matter is in its concentration and 
structure

• Photosynthesis is principal process by which 
net order is produced



Earth as a System
Open System 
with respect to 
energy

Closed System 
with respect to 
matter

Sustainability is 
about the ability of 
these cycles to run 
forever.

1) Nothing disappears
2) Everything disperses

Slow geological 
cycles - materials 
from the Earth’s 
crust

“Photosynthesis pays 
the bills”



How we influence cycles

Relatively large flows 
of materials from the 
Earth’s crust

1
Introduce persistent 
compounds foreign 
to nature

2

Physically inhibit 
ability of nature to 
run cycles

3

Barriers to people 
meeting their 
basic needs 
worldwide

4
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Sustainability defined: The four System Conditions

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

1

2

3

4

Concentrations of substances 
extracted from the earth's crust

Concentrations of substances 
produced by society

Degradation by physical means

and, in that society, people are not 
subject to

Conditions that systematically 
undermine their capacity to meet 
their needs.
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Four System Conditions

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 by physical means;

and in that society,

4. people are not subject to conditions that systematically
undermine their capacity to meet their needs .
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TNS system conditions + economic 
(Triple Bottom Line) 

1. Systems Level

2. Success Level

3. Strategy Level

4. Action Level

5. Tools Level

Nature’s laws & science 
Social and economic principles

TNS system conditions

“Backcasting”, ABCD Planning Process

Sustainability Game

Five Level Model
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Sustainability Planning Process

 A - Awareness
 What do you know about sustainability and why it matters?

 B - Baseline Mapping
 What does your organization look like today?

 C - Clear and Compelling Vision
 What does your organization look like in a sustainable society?

 D - Down to Action
 How will you manage and prioritize steps to sustainability?



http://www.naturalstep.org/en/system/files/TNSConstructionPaper.pdf



© 2009 The Natural Step

Solid Waste
Construction

Site

Air

Habitat

Building

Energy

Transportation

Materials

Water

•Durables 
•Consumables

•Materials
•Labor
•Infrastructure
•Energy Sources

•Fossil Fuels
•Electricity

•Wells
•River sources

•Site Selection
•Species

Waste Water

Air Pollution

•Quality
•Temperature

Habitat Disruption

Construction Flow Chart
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•Renewable energy 
sources
•Use, repair existing 
infrastructure
•Restore affected 
natural systems

•Air purity unchanged
•No airflow, temp. degradationAirEnergy

Transportation

Water

•Non-persistent,Non-toxic
•Reused
•Recycled
•Renewable
•Abundant

•Renewable
•Use solar budget
•Eliminate wind, heat, 
light emissions

•Use water budget
•Quality, temp., flow 
unchanged
•No watershed
degradation, disruption 

Building 
& Site

Building 
& Site

Habitat

Materials

•No net degradation
•No disruption beyond site
•Compatible vegetation

“Full Alignment” Flow Chart
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Nature’s laws & science 
Social and economic principles

TNS system conditions

“Backcasting”, ABCD Planning Process

Recycling, energy efficiency, renewable 
energy, water conservation, etc.

Living Building, Cradle-to-Cradle, LEED
Life Cycle Analysis, Env Mgt Systems

Sustainability Game

TNS system conditions + economic 
(Triple Bottom Line) 

Five Level Model

1. Systems Level

2. Success Level

3. Strategy Level

4. Action Level

5. Tools Level
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• Project Description
- 130 acre urban redevelopment
- Integrated mixed use
- 5,000,000 SF office
- 400,000 SF retail
- 8000 residential units
- All LEED certified

• District-wide
– 40% of private land dedicated to open space
– 100% of  public stormwater treated naturally
– In stream habit restoration for salmon
– Street car transportation

• OHSU Center for Health and Healing
– 60% energy savings
– 100% on-site waste water treatment
– Stormwater reuse for irrigation and toilets
– microturbines, PVs, Trombe wall
– LEED Platinum 
–no cost premium after incentives + $600k annual 
operating cost savings

South Waterfront - Portland
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Agenda

• Overview of the Framework for Sustainable Development

• Charrette Exercise:

– Concept presentation

– Small group breakouts

– Small group summaries

• Wrap up discussion
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Worksheet

SUSTAINABILITY BACKCASTING PROCESS

The Natural Step and LBC – Design Exercise

Key Concepts
Goal = Get to Full Sustainability (or regenerative design) 

Process = Understand what Full Sustainability means
Baseline what you would normally do and it’s 
“sustainability violations”

Create a Definition of Success (Vision)

Create a Plan to get there!
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Worksheet
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The Natural Step and LBC – Design Exercise

BASELINE FULL SUSTAINABILITY VISION IMPLEMENTATION PLAN

Describe the project 
as you would 
“normally” design it

Identify 
“sustainability 
violations” in the 
Baseline

Create a Definition of 
Success and 

identify Strategies to 
consider for achieving 
this Vision

Establish specific Actions required to pursue the 
strategy, 
identify potential Obstacles to achiving it, 
explore Opportunities for overcoming those 
obstacles, and 
assign Responsible Parties to pursue the next steps 
necessary for pursuing the desired outcomes.

Describe Project:          
S/C Violations Definition of 

Success Strategy ACTION STEPS Barriers Opportunities
Responsible Parties/

Next Steps1 2 3 4
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Worksheet

www.brightworks.net/resources

The Natural Step and LBC – Design Exercise
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Worksheet
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The Natural Step and LBC – Design Exercise

BASELINE FULL SUSTAINABILITY 
VISION IMPLEMENTATION PLAN

Describe Project:          

S/C 
Violations Definition of 

Success Strategy Action Steps Barriers Opportunities

Responsible 
Parties/

Next Steps1 2 3 4
Supply
from Renewables

PVs

Wind

Energy from 
renewables 
w/materials that 
are non-toxic, 
non-persistent, 
closed loop or 
biodegradable 
+ doesn't disrupt 
ecological 
function + 
socially 
equitable 
lifecycle + 
affordable

manufactured w 
renewable energy; 
closed loop water 
and material flows; 
equitable mining and 
factory conditions; 

Seek to purchase 
systems that meet 
our requirements

Cost

Systems may 
not 
exist

Downsize 
other 
systems

PPAs?

Capitalize 
operating 
cost savings 
into First 
Costs

Work with 
manufacturers

Architect, MEP 
and modler to 
evaluate 
options and 
report back

BW to 
investigate and 
report back

X X X X

use abundant 
materials (silicon, 
aluminium); PVs from 
biobased materials?

Groups of 10-12

30 minutes to practice

20 minutes to report out

NOW:



© 2009 The Natural Step

Four System Conditions

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 by physical means;

and in that society,

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

• Overview of the Framework for Sustainable Development

• Charrette Exercise:

– Concept presentation

– Small group breakouts

– Small group summaries

• Wrap up discussion


