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Today

• Introduction
• What is sustainability?
• How can we use it for planning and

decision making?
• How can we use it for the design and

selection of tools?



The Natural Step

• Swedish roots
• International NGO: Sweden, U.S., U.K.,

Canada, Australia, New Zealand, Japan,
South Africa, Israel

•  Scientific consensus
•  Framework for strategic decision making
•  Role models



life supporting resources

declining

The Funnel Paradigm

consumption of
life supporting

resources

increasing



 The Cylinder Paradigm
= impacts seen as

 trade-offs for successful industrial society...



Time

Cropland
Forests
Marine production
Climate
Pollution
Population



Don’t Hit The W all!



Opportunities

Foresee changes:
• Resource costs
• Waste management
• Tax, legislation, insurance, loans
• International agreements
• Credibility
• Employees
• Community



Getting the Paradigm Right

Funnel
• Declining potential
• System errors
• Sustainability benchmark
• Investments
• Lowest cost
• Strategic issue
• Top management

Cylinder
• Impacts come and go
• Impacts isolated
• Sustainability idealistic
• Measures cost
• Cost/benefit
• Ethical issue
• Middle management



Impacts in rear-mirror – lost in the leaves...



A Systems Perspective

Fundamental Principles
= trunk and branches

Details
= leaves



Level 1: The System

Outcome Level

Strategic Level

System Level

Action Level

Toolbox Level





The Basic Science

•M atter and Energy do not disappear 

(Conservation Law)

•M atter and Energy tend to disperse                 

(Entropy Law)

•The Order, Concentration, and Structure of matter

determines M aterial Quality

•Photosynthesis is the principle process by which

net order is produced



Natural CyclesNatural Cycles





System
Society and Ecosystem (Level 1)



Level 2: Success

Outcome Level

Strategic Level

System Level

Action Level

Toolbox Level

Success =
Sustainability



What is Success in
Sustainability?



Principles of Sustainability
Should:

• Cover the successful
outcome (i.e. sustainability)
• Be general enough
(to be independent of scale)
• Be concrete enough
(to guide problem analysis and
creative solutions)
• Be non-overlapping
(to support comprehension and
monitor progress)



Time

Sustainability



Today’s Non-sustainable Societ





System Condition 1

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

…  concentrations of

substances extracted from  the

Earth’s crust;



System Condition 2

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

… concentrations of substances

produced by society;



System Condition 3

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

…   degradation by physical

m eans;



System Condition 4

In a sustainable society, people
are not subject to:

conditions that systematically

underm ine their capacity to

m eet their needs.



Sustainable Society



Our ultimate sustainability objectives are to:

1 … eliminate our contribution to systematic increases in
concentrations of substances from the Earth’s crust.

2 … eliminate our contribution to systematic increases in
concentrations of substances produced by society.

3 … eliminate our contribution to systematic physical
degradation of nature through over-harvesting,
introduction and other forms of modification.

4 … eliminate our contribution to systematic undermining of
people’s capacity to meet their needs.



First Order Principles allow us to think
upstream



                          S.C 1   S.C 2    S.C 3     S.C. 4

Dematerialization …             …              …                …

Substitution …             …              …                …



System
Society and Ecosystem (Level 1)
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Level 3: Strategic Guidelines

Outcome Level

Strategic Level

System Level

Action Level

Toolbox Level



Past

“The future is often viewed
through the mirror of the past.”



Backcasting

A method in which the future desired
conditions are envisioned and steps are
then defined to attain those conditions



     Backcasting from scenarios
                 (like jigsaws)

• Agree on details?
• Technical
development?
• Really sustainable?



     Backcasting from principles
(like chess)



Backcasting

Success



Sustainable Development

A

B

CD

Sharing the
framework

Analysis based on
system conditions

Developing
strategies

Imagining your
organization in
a sustainable
society



D) Strategy for Action

Every measure is checked against three questions:

1 Does this measure move us in the right direction with
regards to the principles of sustainability?

2 Does this measure provide a steppingstone for future
improvements?

3 Is this measure likely to produce a return on
investment soon enough to fertilize the further process
(according to 2)?



Level 4: Actions

Outcome Level

Strategic Level

System Level

Action Level

Toolbox Level



Scandic Hotels

• Top management seminar
• Education of teachers
• Education of employees
• 1500 measures within a year
• Listing of measures on waiting list



Scandic Hotels

• Top management seminar
• Education of teachers
• Education of employees
• 1500 measures within a year
• Listing of measures on waiting list
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Level 5: Toolbox

Outcome Level

Strategic Level

System Level

Action Level

Toolbox Level



A framework
 helps you select & develop tools -

Management Systems
Indicators
LCA
Sustainability analysis
Product development
Factor X, Footprints,
…



©©



Management systems
Indicators
LCA
Sustainability analysis
Product development
Purchase 
Factor X, Footprints…

Dealing with Trade-offs
- an example from IKEA -



                          S.C 1   S.C 2    S.C 3     S.C. 4

Dematerialization …             …              …                …

Substitution …             …              …                …



Framework for analysis of concepts
 - an example from pioneers -

Leadership
Management
Indicators
LCA
Sustainability analysis
Product development
Factor X, Footprints, Zero
emission, Cleaner
Production, Natural
Capitalism…



Many good concepts and tools:
• Primary focus on different things
• Cover different aspects of sustainability
• Complementary
•  Framework is needed for:

-selection
-design
-bringing it all together
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Framework for…

•Full systems perspective (sufficient
dematerializations, substitutions, land-use, social)
• Correcting problems at source
• Avoiding unknown problems
• Unbiased evaluation of potentials
• Trade-offs
• Linking today with future
• Strategic leadership
• Relevant tools for transition
• Shared mental model for community building
Overview not alternative to data, concepts and tools!
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The Natural Step Framework
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- Sustainability as a game of Chess -

7th Canadian Pollution Prevention Roundtable

Calgary, Alberta                June 12, 2003

Chad Park & Pong Leung

The Natural Step Canada



METAL IN TOP
SOIL

 (MG/KG)

WEATHERING

(W)
(KTON/YEAR)

MINING

(M)
(KTON/YEAR)

FOSSIL
FUELS

(F)
(KTON/YEAR)

(M+F) / W

Al 72 000 1 100 000 18 000 34 000 0.047

Fe 26 000 390 000 540 000 34 000 1.5

Ti 2 900 44 000 2 500 1 700 0.095

Cr 54 830 3 800 34 4.6

Cu 25 380 9 000 55 24

Pb 19 290 3 300 85 12

Cd 0.35 5.3 20 3.4 4.4

Hg 0.09 1.4 5.2 10 11
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Leadership
Management 
Indicators
LCA
Sustainability analysis
Product development 
Factor X, Footprints…

Framework and Sustainability analysis
- an example from Matsushita/Panasonic -



     Need        Principle product Use in Society

• ..........  ..........   .......... 
Bm.    ?                      ?                               ?

C. ..........  ..........   .......... 
Cm.    ?                      ?                               ?

Dm.    ?                      ?                               ?                       
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