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We live 
in very 

interesting 
times 



There is no 
longer any 
serious 
scientific doubt 
that every 
major 
ecosystem in 
the world is in 
decline
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UN Millennium Ecosystem Assessment UN Millennium Ecosystem Assessment 

1,360 experts in 95 nations, said a rising human 
population had polluted or over-exploited two-thirds 
of the ecological systems on which life depends

"Human activity is putting such strain on the natural 
functions of Earth that the ability of the planet's 
ecosystems to sustain future generations can no 
longer be taken for granted”

UN Secretary-General Kofi Annan said : "human 
activities are causing environmental damage on a 
massive scale throughout the world…the very basis 
for life on earth is declining at an alarming rate.”

ww.MAweb.org





Climate change 
is for real



Temperature Projections for the 21st CenturyTemperature Projections for the 21st Century



2005 NASA study demonstrated a rise in ocean 
temperature that matches the predictions of 
computer models. Meanwhile, the ocean is 
slowly releasing stored heat, in itself enough to 
raise the global temp yet another degree 
Fahrenheit over the next century.

“We have found the smoking gun. There can no 
longer be substantial doubt that human-made 
gases are the cause of most observed 
warming,” 

Dr. James Hansen NASA
Goddard Institute for Space Studies
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Climate Change ImpactsClimate Change Impacts
Melting of Glaciers:

Farmers use glacier-fed rivers like the 
Saskatchewan and the Bow for irrigation, cities like 
Edmonton, Calgary, and Saskatoon rely on them 
for municipal water supplies and recreation.

Warming of Edmonton:

-The first flowering date of the 
Trembling Aspen has advanced 26 
days from 1901-1997

-Daily High temperatures on the 
prairies have increased 2 degrees 
Celsius in the 20th Century



This is why Canada signed the Kyoto ProtocolThis is why Canada signed the Kyoto Protocol



Moisture deficits Moisture deficits 



The Carbon Disclosure Project
Institutional investors -
$31 trillion assets

Pushing FT top 1,800
companies to
disclose “investment-related”
GHG emissions



Protecting the climate is profitableProtecting the climate is profitable
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BP, Amoco, ARCO, Castrol.
What does it add up to?

It means the world’s leading 
producer of solar power

Tomorrow, we begin building a 
new brand of progress for the 
world.

beyond petroleum



DuPont’s 
Goals
DuPont’s 
Goals

Since 1990 have kept 
energy use the same and 
increased production 
30%

GHGs from global
operations are down 67%

Global energy use 9% 
below 1990 levels 

Savings of $2 billion over 
12 year 

On track with renewables

Cut greenhouse gas  
emissions 65% 1990–2010

Raise revenues 6%/y 2000–
10 with no increase in 
energy use

By 2010, 10% of energy & 
25% of feed stocks from 
renewables 



ST Micro-electronics’ GoalsSST Micro-electronics’ Goals

Zero net CO2
emissions by 2010

40-fold increase in 
production over 1990

Commitment to this 
goal has taken the 
company from the #12  
chipmaker to the #6 

Set 2010 goal of 
15% renewable energy 
55% cogeneration and 
30% conventional

Won 04 Best Industrial 
Renewable Energy 
Partnership from EU
.
When ST is climate neutral, 
it will have saved $900 
million



General Motors of Canada LimitedGeneral Motors of Canada Limited
•Production has increased 33% since 1990, but 

•Reduced energy consumption 45% from 1990-2003 

•Reduced on-site and electric CO2 emissions from all 
manufacturing sites by 42% from 1990-2003

Facility Energy input & CO2 Generation by Fuel Source



100+ members include:
Manitoba Hydro, DuPont
City of Chicago, Alcoa

Makes a market for 
Direct Emissions & Sequestration

Includes all GHGs
Requires carbon reductions by members

In 2005 created Montreal Climate Exchange

Chicago Climate Exchange



Emissions Calculator:

1. Average Miles Per Gallon (will 
calculate based on car size and 
year)

2. Annual Miles driven (National 
Avg 10,000)

3. Fuel Type

www.driveneutral.org



Dr Malcolm Wilson at University of Regina is 
exploring carbon sequestration 
Dr Malcolm Wilson at University of Regina is 
exploring carbon sequestration 



A typical community spends more than 20 
percent of its gross income on energy—and 80 
percent of those dollars immediately leave the 

local area.
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Energy efficiency in Osage Energy efficiency in Osage 

Instead of a power plant, 
the utility implemented 
efficiency programs that:

Instead of a power plant, 
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� save $1 million/year  -
•average home owners save almost $200 a 
year in energy bills; many local businesses 
save much more
� Reduced electric bills to 1/2 the state 
average
� Gives Osage unemployment that is half the 
national average
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Ag energy saving opportunities
Efficient motors and pumps can save

dairy farmers 30%, vegetable farmers 25%

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

Energy efficient lighting systems include
daylighting, efficient tasks lighting,

use sensors and efficient CFLs or LEDs
Example: T-8 fluorescents save 75%



Richard Waybright’s Mason 
Dixon Farm: 

• Passive solar cow stalls
• Selling electricity to grid from 

biogas since 1978

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Built Environment Built Environment 
• 36 % of total energy use

• 65 % of electricity consumption

• 30 % of green house gas emissions

• 30 % of raw materials use

• 30 % of waste output

• 12 % of potable water consumption

• 36 % of total energy use

• 65 % of electricity consumption

• 30 % of green house gas emissions

• 30 % of raw materials use

• 30 % of waste output

• 12 % of potable water consumption
Average Americans spend more than 90% of their 
time indoors. 

Indoor air quality can be two to five times worse 
than outdoor air



State-of-the-shelfState-of-the-shelf
Technologies can make old buildings 
3X to 4X more efficient 
— new buildings 10X.
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Toronto ICI Retrofit ProgramToronto ICI Retrofit Program

•Up to Date:  39 million square feet

172,000 tonnes/ year of CO2

0.07% Kyoto goals

•Projections:  400 million sq. feet

3 million tonnes/year of CO2

1.25% Kyoto goals

•Guesstimate:  3.6 billion sq. feet in 9 of the largest cities

27 million tonnes/year of CO2

~10% Kyoto Goals

Retrofits institutional, commercial and industrial building sectors



Green buildings will increase 
your brand
Green buildings will increase 
your brand
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LEED Building ConstructionLEED Building Construction
New Government facilities built 
with LEED Principles use:

50% less energy

Canadian Govt building in Yellowknife construction: designed by Public 
Works and Government Services Canada (PWGSC) & Manasc Isaac 
Architects 



Integrated building design 
lowers operating costs
Integrated building design 
lowers operating costs

1
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University of British ColumbiaUniversity of British Columbia
EcoTrek, Canada’s largest university energy and water 
retrofit, began 2002

The project is committed annually to :

•Generate savings of up to $3 million. 

•Improve comfort for building occupants.

•Reduce energy use in core buildings on campus by 30 percent. 

•Reduce CO2 emissions by 30,000 tonnes.

•Reduce water-use in core facilities by 45 percent

•Fund the Campus Sustainability Office from energy savings



Better buildings
boost employee
productivity

Better buildings
boost employee
productivity
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· 75% reduction in lighting 
energy
· Half the energy 
consumption of a 
comparable standard 
building
· Cost $2 million extra; 
saves $500k/year worth of 
energy
(4-year payback), but also...
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Lockheed 157
Sunnyvale, CA

Absenteeism dropped 15%, 
productivity increased 15% —
paid back 100% in first year

Absenteeism dropped 15%, 
productivity increased 15% —
paid back 100% in first year



Boeing
• Lighting system retrofit in design and 

manufacturing areas
• Cut lighting energy costs by 90% —

<2-year payback, but also...
• Workers could see better
• Valuable improvements in 

• avoided rework
• on-time delivery
• customer satisfaction



Comparative Costs 
in Large Office Buildings
Data from Building Owners and Managers Association: Electric Power 
research Institute, Statistical Abstract of the United States, 1991
Data from Building Owners and Managers Association: Electric Power 
research Institute, Statistical Abstract of the United States, 1991



Green buildings enhance
health and well-being
Green buildings enhance
health and well-being
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Students in daylit schools progress
20–26% faster on test scores

Retail sales are
40% higher in daylit stores

Daylighting StudyDaylighting Study
Pacific Gas  & ElectricPacific Gas  & Electric



Healthy buildings reduce 
liability
Healthy buildings reduce 
liability

1
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•96% concentrate - less water shipped 

•Right mix reduces chemicals by 50%

•Boeing reduced from 1,000 chemicals to 15 from 
PortionPac

•Color coded reduces errors

•Greenseal certified 

•Joining Chicago Climate Exchange

•Sells cleaning services instead of chemicals - incentive 
to reduce use



Efficiency creates value for 
tenants
Efficiency creates value for 
tenants

1
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Tridel CondominiumsTridel Condominiums
Green Development Strategy & LEED Standards for their 3 new 
Condos: Verve, Element, & Renaissance in Richmond Hill

-Energy Star appliances, high-efficiency boilers, low flow 
showerheads, low emitting coatings and finishes for walls, 
floors, ceilings, and surfaces

Dual flush toilets and water saving fixtures save over 20% on 
water consumption

-Deep lake water cooling as a renewable resource, 
eliminating 500,000 kWh of electricity per year from 
one building

-landscaped roof 
terraces and light roofs

**25% more energy 
efficient than the 
Model National 
Energy Code**



Green buildings enhance the 
whole economy
Green buildings enhance the 
whole economy

1
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Combine energy 
efficiency and renewable 
energy

Combine energy 
efficiency and renewable 
energy
•Sacramento California - shut down 
1,000 MW power plant, invested 
instead in efficiency, wind, solar, co-
generation. This:

� Increased regional income by 
$130 million.

•Sacramento California - shut down 
1,000 MW power plant, invested 
instead in efficiency, wind, solar, co-
generation. This:

� Increased regional income by 
$130 million.

� Had the plant kept running rates would have
increased  80%. Kept rates same for decade,

� This retained over 2,000 jobs, created 880  new jobs 
� The program eliminated the utility’s debt



Many incentive programs are 
available
Many incentive programs are 
available
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Check out what Alameda County has doneCheck out what Alameda County has done

2.3 MW solar array will save $700,000 annually-
rebates from the utility will pay for half  



ME First!ME First!
4 year, $100 million interest free loan 
program administered by Alberta’s 
Climate Change Central to help 
municipalities:
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ME First!ME First!
Drayton Valley purchased the SolarBee for 
their wastewater treatment pond
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-draws energy from the sun

-reduces GHG emissions

-reduces maintenance time

-effective



Any higher first 
costs are quickly
recoverable

Any higher first 
costs are quickly
recoverable

1
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Owner Cost of Building “Green”Owner Cost of Building “Green”

• Upfront investment of 0-2% will produce a 
life-cycle savings of 20% of total construction 
costs – (A Report to California’s Sustainable 
Building Task Force , Oct 2003)

• No hard evidence of a premium for building 
“Green”, cost per square foot comparisons of 
LEED vs. Non-LEED buildings is inconclusive 
– (Costing Green: Davis Langdon, Jul 2004)
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Sustainable Building SymposiumSustainable Building Symposium

• May 31 June 1 in Edmonton  

• Sponsored by Alberta Chapter of the 
Canadian Green Building Council, 

• Founded by: Manasc Isaac, Reid Crowther 
and Keen Engineering and EPCOR. 

• They promote sustainable design, but many 
of their potential clients didn’t understand the 
opportunities that sustainable building design 
can offer.

• The Symposium expands the knowledge 
base in the Alberta market on sustainable 
design, products and opportunities.
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Green buildings 
reduce 
vulnerability

Green buildings 
reduce 
vulnerability

1010



· 150.000 m2; 47 storeys

· non-toxic, low-energy materials

· 50% energy savings despite  
doubled ventilation rates

· Fuel cells

· Integral PV in spandrels on 
S & W elevations

· Ultrareliable power helped recruit 
premium tenants at premium rents

· Market average construction cost

Four Times 
Square, NYC
(Condé-Nast Building)



A few box 
cutters and 
intense 
commitment 
forever shattered 
the complacency 
of the world. 



The U.S. at  night. 
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35 seconds later, an Oregon power line sagged into a tree. 
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Every 
centralized 
Infrastructure 
system is just 
as vulnerable



Are energy 
prices going 
to get high 
enough to 
drive a 
conversion to 
renewable 
energy?



We can choose 
a world of 
efficiency and 
renewable 
energy



Or in larger truck 
mounted units.

U.S. production has 
risen from 500 gal 
in 1999 to 25 
million in 2003.

Germany produces 
750 million gallons

Biodiesel can be 
produced in small 
homemade facilities,



Make sure that 
biofuel 
feedstocks are 
grown in 
sustainable 
ways that 
enrich soil and 
rural culture -
ISU working on 
biorefineries 
combining 
ethanol and 
biodiesel 





Wind is the 2nd fastest growing energy 
supply technology in the world 
5 GW a year for past 5 years
3/kWh in good sites



WindWind

Alberta has 275 MW wind power production currently

CanWEA 2010 Goals:

-Increase wind power capacity to 10,000 MW (5% of total 
electricity - and the documented wind capacity in Alberta)

-only 1/3 of level already achieved in Denmark

-Create 80,000-160,000 permanent jobs

-Generate $10-20 billion in economic activity, primarily in 
rural Canada

-Also reduce GHG emissions by 15-25 million tonnes/year

Wind generation is the fastest growing energy source in Canada - 570 
MW currently, but could produce 50,000



Green Power in AlbertaGreen Power in Alberta
June 2005

90% of the government is power is green

-wind power from Pincher

-biomass from Grand Prairie

Transportation

City of Calgary purchased 26,000 megawatt hours of electricity 
annually from Wind Power Sources in Southern Alberta

This makes the C-Train the first transit system in North 
America to be Zero EmissionsZero Emissions



San Francisco will invest  $8.2 million in 06
Chicago has invested in Spire Solar.
Illinois law: 8% of energy renewable by 2013

San Francisco will invest  $8.2 million in 06
Chicago has invested in Spire Solar.
Illinois law: 8% of energy renewable by 2013

Lead times far faster  
than any conventional 
source



Photovoltaic innovations

Sept. 2005 Sharp begins new mass production 
process of amorphous thin film cells - boost cell 
efficiency 50 % - produce 15 MW per year.
Sharp has pledged to be a zero global warming  
impact company

Gen 3 solar cells - amorphous thin film at 3¢ 
per kilowatt hour delivered - in development 
and seeking funding - should be on line in 4 
years 



China - 1 MW grid interconnected China - 1 MW grid interconnected 



China has replaced 
the United States as 
the world's leading 
consumer of most 
basic commodities, 
like oil, grain, coal, 
and steel.
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If China’s economy 
grows at its current rate 
and uses resources as 
inefficiently as we do, by 
2030 will need 99 million 
barrels of oil a day. The 
world currently produces 
89 million barrels per 
day and may never 
produce more.
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How does nature
do business?

Nature uses:          
• Low energy flows

•Sunlight
• No persistent toxics

•Near Body manufacturing

•Ambient temperature manufacturing
•Closed loops, in which everything is recycled

•Nature shops locally
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Nature as mentorNature as mentor

Spiders make silk, stronger than steel 
and tougher than Kevlar, from digested 
crickets and flies, at room temperature 
without boiling sulfuric acid and high-
pressure extruders.



Nature as mentorNature as mentor

The Abalone excretes proteins that 
assemble an electrically charged 
framework on which seawater deposits 
minerals, forming a crystalline  inner shell 
twice as tough as ceramics - all 
accomplished in ambient temperature 
water, with zero waste.



Ag Problems: Ag Solutions:

Natural Capitalism

• Reduce energy
Intensity

• Sustainable energy 
• Biomimicry practices 

to sequester carbon
• Economic renewal

Industrialized agriculture

• Energy intensive
• Threatened by

climate change
• Polluting
• Destructive of rural

communities



Whole-system approachesWhole-system approaches

Improved carrying capacity 
even on degraded 
rangelands

Improved carrying capacity 
even on degraded 
rangelands

Allan SavoryAllan Savory

Over 300 Alberta ranchers 
practice holistic management -
EFP should increase this





TK RanchTK Ranch
•Cattle are grass fed on certified organic pasture land

•Pesticides, herbicides, feeding of animal by-products, growth hormones, and 
douses of antibiotics are all banned

•‘Low stress' techniques used throughout the animal's lifecycle including 
round-ups, weaning, and finally the meat slaughtering process

•Flavor of the premium meat is intensified by dry aging it for 21 days, not the 
usual 24-36 hours for regular commercial beef

Niche Market—Organic and Natural food markets, 
high-end restaurants including the Banff Springs

Bottom Line: Even with the closing of American borders 
to Canadian Cattle Ranchers, TK Ranch is thriving



Organic farms are more
20-56% more 

energy efficient



Farmland has 44 tons carbon per acre

Better farming/ranching practices
help soil save more

Nebraska study: 5.6 
million tons more

EPA: soil carbon 
loss from industrial
Ag contributes 7%

of total increase

US cropland could
offset 8-17% 

of current emissions



Conventional agriculture faces many 
environmental challenges (e.g. pesticide, 
herbicides, irrigation, soil erosion, etc.)…

How does nature grow “crops”?

Native tall-grass prairie is 
a perennial polyculture of 
4 species groups 
(legumes, sunflowers, cool 
season and warm season 
grasses). 

Mimicking the prairie with our 
common crops reduces pesticide 

and herbicide use, soil erosion, 
and water consumption~ all 

while increasing productivity.Mimicking Ecosystems



How would you design a sewage plant if 
you had to live downwind?
How would you design a sewage plant if 
you had to live downwind?



Eco MachinesEco Machines

Eco Machines™ turn sewage 
into clean water and flowers.

Eco Machines™ turn sewage 
into clean water and flowers.

Dr. John ToddDr. John Todd http://www.jtecodesign.com/



Eco Machine™ 
at Oberlin 
College

The Body Shop had 
an Eco Machine™ 
in its office building 
in Toronto



Kortright Sustainable Living SystemKortright Sustainable Living System
Kortright Centre for Conservation’s mission is to promote wise and appropriate use of 
natural resources

Created treatment system designed after 
"The Eco Machine" created by John Todd

Sewage treatment system is based on a biological ecosystem that simulates 
a natural wetland

Biological components naturally decompose and filter the sewage generated 
by visitor centre

The final effluent from the wetland is clean enough to support fish

The effluent is sterilized and reused to supply water for the washroom toilets

The wetland is housed in an energy-
efficient building that combines passive 
solar design (southern glass orientation, 
mass and insulation), in conjunction with 
a ground source heat pump and solar 
water heating system



Bear River Wastewater Treatment PlantBear River Wastewater Treatment Plant
Wastewater is purified through 
various levels of phyla (bacteria, 
algae, snails, plants and fish) in 
contained marshes, acting as 
living biofilters

Currently 45 homes are connected to the system—
85 expected to join in total

Cost:  under $400,000 to design and build

net cost to Municipality under $135,000

Flow: 18,000 gallons/day



Nature creates conditions 
conducive to life
Nature creates conditions 
conducive to life



The Ultimate Evidence:
Synthetic Compounds Found In Mother’s Milk

HALOGENATED 
COMPOUNDS
chlorodifluoromethane
chlorotrifluoromethane
dichlorofluoromethane
chloromethane
trichlorofluoromethane
dichloroethylene
Freon 113
methylene chloride
chloroform
1,1,1 – trichloroethane
carbon tetrachloride
trichloroethylene
chloropentane
chlorobenzene
iodopentane
3-methyl-1-iodobutance
chloroethylbenzene
dibromodichloromethane
dichlorobenzene
trichlorobenzene

ALDEHYDES
acetaldehyde
methyl propanal
n-butantal
methylbutanal
crotoaldehyde
n-penanal
n-hexanal
furaldehyde
n-heptanal
benzaldehyde
n-octanal
phyenyl acetaldehyde
n-nonanal
methyl furaldehyde
n-decanal
n-undecanal
n-dodecanal

KETONES
acetone
methyl ethyl ketone
methyl propyl ketone
methyl vinyl ketone
ethyl vinyl ketone
2-pentanone
methyl pentanone
methyl hydrofuranone
2-methyl-3-hexanone
4-heptaonone
3-heptaonone
2-heptaonone
methyl heptaonone
furyl methyl ketone
octanone
acetaphenone
2-nonanone
2-decananone
alkylated lactone
phthalide

OXYGENATED
ISOMERS
C4H6O
C4H8O
C5H10O
C4H6O2
C7H10O
C7H14O2
C6H6O2
C6H16O
C7H8O2
C9H18O
C8H6O2
C10H12O2
C10H14O
C10H16O
C10H18O
CH10H20O
C10H22O
C9H8O

ALCOHOLS
methanol
isoproponal
n-proponal
1-butanol
1-pentanol
x-furfuryl alcohol
2-ethyl-1-hexanol 
phenol
2,2,4-
trimethylpenta-
1,3-diol
x-terpineol

ACIDS
acetic acid
decanonic acid



Nature as mentorNature as mentor

Design that adopts the 
experience of life, refined by 
3.8 billion years of rigorous 

testing.

Design that adopts the 
experience of life, refined by 
3.8 billion years of rigorous 

testing.

All products that didn’t work 
were recalled by 
the Manufacturer.

All products that didn’t work 
were recalled by 
the Manufacturer.





Vital Role 
for 
Governments

Vital Role 
for 
Governments



Mental Model: a one party world
Governments rule the world



But at Johannesburg, the world’s 
governments failed to commit to an 
implementation plan for Agenda 21

which at Rio they had promised to do   
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A tri-partite worldA tri-partite world

• Governments clearly have enormous 
power - but…

• Over half the world’s 100 largest 
economic entities today are not nation-
states but corporations 

• And, in an Internet empowered world, 
small groups of citizens can delegitimize 
any company or country
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The role of governmentThe role of government

Steer not row - set policy, use private sector as engine

Ensure adequate information

Tax shifting, fee-bates

Ensure level playing field - desubsidize, shift subsidies

Purchasing, permitting

Experiment: fund approaches the private sector will not

Legislate for performance not compliance

Transparency - set clear indicators

Stakeholder involvement

Collapse triple bottom line into an “Integrated Bottom Line”  
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Government can help stop the 
waste
Government can help stop the 
waste
Replace employment taxes and other penalties 
on employment with taxes on resource depletion 
and pollution.

Replace employment taxes and other penalties 
on employment with taxes on resource depletion 
and pollution.

• rebalance factor inputs
• heal society

• heal the earth

• rebalance factor inputs
• heal society

• heal the earth

Removing tax distortions can:Removing tax distortions can:



The role of governmentThe role of government
Invest in programs that create new human 

and natural capital
Invest in programs that create new human 

and natural capital



Reinvest in human and natural capital -
Curitiba, Brazil

Reinvest in human and natural capital -
Curitiba, Brazil

• …did whole-systems urban design as 
its population quadrupled in 20 y to 2.5 
million (like Houston)—with a city 
budget per capita 1/15 Detroit’s.

• …treated social, economic, and 
ecological issues not as competing 
priorities to be traded off, but as 
interlinked design elements with 
synergies to be captured.
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Curitiba’s planners approach 
transportation and land use, hydrology 
and poverty, flows of nutrients and of 
wastes, health and education, jobs and 
income, culture and politics, as 
intertwined parts of a single integrated 
design problem. 

integrated design approach turns 
isolated problems — public transport 
and housing, trash and food, jobs and 
education — into generators of new 
resources and social cohesion.
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Transportation is not only a way to move 
people but also a way to guide land-use and 
control growth patterns. . . 

Curitiba has the finest bus system, if not the 
finest public transportation system, in the 
world.. . 

The system achieves three times the average 
passengers-per-hour, and three times the 
average speed, of a traditional bus. 

It is entirely self-financing from fares.
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The process by which Curitiba seeks to 
overcome challenges through persistent 
application of whole-system thinking, is 
far more important than particular 
successes. 
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not rich, 
but one 
of the 
world’s 
great 
cities—

by design.

not rich, 
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QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



The Role of Civil Society The Role of Civil Society 
• The repository of democracy

• Speak truth to power - set the vision

• Hold government and corporations 
honest

• Independent expertise

• Academia

• Communities of faith
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What you can doWhat you can do
Evaluate your own Consumption, and Reduce It

� Weather strip your home

� Replace old light bulbs with CFLs

� Maintain your car’s tire pressure

� Car pool or ride your bike

� Get a low-flow toilet

� Recycle

� Compost

� Low-flow shower heads

…..be the last guy in your house to shower AND 
have hot water with a new fixture



What you can doWhat you can do
Think Before You Buy

� Check out the American Council for an Energy-
Efficient Economy’s web site for major purchases

http://www.aceee.org/

� Buy from local merchants

� Buy organic

� Buy into a local "community-supported agriculture" project to 

preserve small farms

� Ask the companies you patronize what their environmental 
policy is and support those with good ones



What you can doWhat you can do

Put your saved money to work

� Investing responsibly perpetuates the planet

� Socially Responsible Investing



What can you doWhat can you do
Educate Others

� Share books, stories and images

� Create a forum for discussion among 
neighbors, co-workers, etc.

� Support sustainable initiatives in your 
community

� Participate in your local government



Whole system design is key to 
achieving sustainable development
Whole system design is key to 
achieving sustainable development

“By the time the design for most human 
artifacts is completed but before they have 
actually been built, about 80-90 percent of 
their lifecycle economic and ecological 
costs have already been made inevitable. 
We can make no better higher-leverage 
investment for the future than improving the 
quality of designers mindware.’ 

Natural Capitalism (p 111)

“By the time the design for most human 
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actually been built, about 80-90 percent of 
their lifecycle economic and ecological 
costs have already been made inevitable. 
We can make no better higher-leverage 
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Natural Capitalism (p 111)



Presidio School of 
Management - the 
first accredited 
MBA in 
Sustainable 
Management

Presidio School of 
Management - the 
first accredited 
MBA in 
Sustainable 
Management

Creating 
whole new 
institutions

Presidio integrates 
sustainability 
throughout all of the 
core business 
classes



The second mouse gets the cheeseThe second mouse gets the cheese



“The Integrated Bottom Line”              
The Business Case for Sustainability

Enhancing  Shareholder Value:
• Financial performance

Reduced cost, enhanced profitability
• Reduction of risk

Franchise to operate, legal liabilities
• Attraction and retention of best talent
• Ability to drive innovation
• Labor productivity - increased worker health
• Market share - enhanced brand equity

Product differentiation
• Supply chain and stakeholder management

• “First to the future” = the billionaires of the future





Sustainability paysSustainability pays

• It is no accident that the companies in 
the Dow Jones sustainability Index 
outperform the general market

• Or that the Domini Index outperforms 
the Standards and Poors Index

• Or that regions that protect their 
environment outperform those that do 
not

• It is no accident that the companies in 
the Dow Jones sustainability Index 
outperform the general market

• Or that the Domini Index outperforms 
the Standards and Poors Index

• Or that regions that protect their 
environment outperform those that do 
not



Percentage change in total return of environmental leaders vs. 
laggards in the forest and paper products sector 19 99-2003. 

Source : Innovest Group



Percentage change in total return of environmental leaders vs 
laggards in the oil and gas sector 1999-2003. 

Source : Innovest Group 



Percentage change in total return of environmental leaders vs 
laggards in the USA electric utilities sector 2000- 2003 

Source : Innovest Group 



2005 PWC  survey of CEOs from 43 countries:
87 percent believed that environmental sustainability 
is important to a company's profits, 
up from 79 percent in 2004 and 69 percent in 2003

150 largest companies in the world have 
“sustainability officer” at VP level or higher

89% of Fortune 1000 think sustainability will be 
a more significant issue in 5 years

Davos CEO Survey : going beyond compliance 
gives 
• Enhanced reputation: 90%
• Competitive advantages: 75% 
• Cost savings: 73%



The Natural Capitalist PayoffThe Natural Capitalist Payoff
1. Healthier business climate 
2. Higher quality of life
3. Lower costs
4. Tax stabilization
5. More and better jobs 
6. Desirable place to attract employees
7. Employee satisfaction
8. Community respect
9. Carbon compliance
A planet to call home
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Professor Michael Porter
Harvard Business School 

Author of Competitive Advantage of Nations

Professor Michael Porter
Harvard Business School 

Author of Competitive Advantage of Nations

“Our central message is that… managers 
must start to recognise environmental 
improvement as an economic and 
competitive opportunity.. it is time to build 
on the underlying economic logic that links 
the environment, resource productivity, 
innovation, and competitiveness”.



Natural Capitalism:
A competitive advantage:
Natural Capitalism:
A competitive advantage:

1. Buy time by radically increasing 
resource productivity

1. Buy time by radically increasing 
resource productivity

2. Design for sustainability: 
Biomimicry: closed loops, no 
waste, no toxicity

2. Design for sustainability: 
Biomimicry: closed loops, no 
waste, no toxicity

3. Manage for restoration of human 
and natural capital

3. Manage for restoration of human 
and natural capital



As Edgar Woolard remarked 
when chairman of DuPont:
As Edgar Woolard remarked 
when chairman of DuPont:

“Companies that take such 
opportunities seriously will do very 
well…

...while those that don’t won’t be a 
problem — because ultimately they 
won’t be around.”

“Companies that take such 
opportunities seriously will do very 
well…

...while those that don’t won’t be a 
problem — because ultimately they 
won’t be around.”



It’s up to you



Natural Capitalism Solutions
E L D O R A D O  S P R I N G S,    C  O  L  O  R  A  D  O

w w w . n a t c a p s o l u t I o n s . o r g  



How do you 
actually bring 
sustainability to a 
company?

How do you 
actually bring 
sustainability to a 
company?

Path to Sustainability

Epiphany? Ray Anderson

Crisis? Shell, Citi

How about we lay out a 
strategy? A roadmap?



Frameworks:

Natural Capitalism
Natural Step
Ecological 
Economics
Cradle to Cradle
Holistic

Management

Frameworks:

Natural Capitalism
Natural Step
Ecological 
Economics
Cradle to Cradle
Holistic

Management

Frameworks vs. tools
Tools:
Dream team
EMS/ ISO/ clean production
DFE/ green design
Life cycle accounting
Lean manufacturing
Ecological Footprinting
Factor 4, Factor 10
Incentives/ regulations
Industrial ecology
Climate neutral - CCX



The Helix of Managing the 
Sustainable Organization:

The “Six Sigma of Sustainability”

The Helix of Managing the 
Sustainable Organization:

The “Six Sigma of Sustainability”



A double helix is made of two strands.A double helix is made of two strands.



In the Sustainability Helix, the first 
strand contains an organization’s
In the Sustainability Helix, the first 
strand contains an organization’s

• Mission
• Vision
• Values
• Products
• Services

• Mission
• Vision
• Values
• Products
• Services



The second strand contains an 
organization’s measurements
The second strand contains an 
organization’s measurements

• Accounting
• Finance
• The Integrated Bottom Line

• Accounting
• Finance
• The Integrated Bottom Line





In any organizationIn any organization

• The two strands are linked together 
strong fibers:
– Governance and Management

– Operations and Facilities
– Design & Process Innovation

– Human Resources & Corporate Culture
– Marketing & Communication

– Partnerships & Stakeholder Engagement

Like this:
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In nature, strands tend to 
spiral, 
In nature, strands tend to 
spiral, 



Each turn offers a different 
perspective, a point at which to 
develop a new understanding of 
what  sustainability can offer to your 
organization:

Each turn offers a different 
perspective, a point at which to 
develop a new understanding of 
what  sustainability can offer to your 
organization:



Each turn of the spiral offers a point 
at which an organization can choose 
to be come more sustainable:

Each turn of the spiral offers a point 
at which an organization can choose 
to be come more sustainable:

1. Exploration, interest; information gathering
2. Testing, demonstration, and 

experimentation
3. Sustainability leadership
4. Restorative organizations ongoingly 

restore, enhance and sustain human and 
natural capital.

1. Exploration, interest; information gathering
2. Testing, demonstration, and 

experimentation
3. Sustainability leadership
4. Restorative organizations ongoingly 

restore, enhance and sustain human and 
natural capital.



In some organizationsIn some organizations

• If there is pollution, 
toxicity, or dishonesty, 

• The two strands are 
uncoordinated, so the 
organization cannot grow, 
the helix, decays and 
crumbles, and the 
enterprise ends in disaster 
or dissolution.

• If there is pollution, 
toxicity, or dishonesty, 

• The two strands are 
uncoordinated, so the 
organization cannot grow, 
the helix, decays and 
crumbles, and the 
enterprise ends in disaster 
or dissolution.



Without a process to organize your thinking 
the search for sustainability can leave a 
company in a muddle, spending a lot of time 
and money but getting little return
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Operations:  Stage ProgressionsOperations:  Stage Progressions
S1: Operations receive natural capitalism audit, including development of 
company-appropriate methodology for "footprints", develop carbon and 
water awareness programs; sustainable energy and eco-efficiency 
opportunities identified.

S2:  Carbon neutral scenarios developed supporting commitment to 
climate neutrality; pilot eco-efficiency projects launched and capital 
sources secured for further investments; sustainable purchasing 
procedures implemented.

S3:  Eco-efficiency opportunities fully explored and implemented; 
sustainable energy is substantial source for operations. Climate neutrality 
and maximum water efficiency is understood and on the horizon.

S4:  Operations are restorative of human and natural capital through full 
integration of sustainability practices into facilities, manufacturing and 
product logistics systems.
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integration of sustainability practices into facilities, manufacturing and 
product logistics systems.



Operations OverviewOperations Overview

Strategies
– Climate:  Greenhouse Gasses Strategy
– Manufacturing/Production Procurement Strategy
– Sustainable Manufacturing Strategy
– Zero Waste Strategy
– Product Stewardship Strategy
– Transport:  Personal Transport Strategy
– Transport:  Materials Transport Strategy
– Transport:  Logistics Procurement Strategy
– Facilities:  Facility Resource Procurement Strategy
– Facilities:  Facility Location Strategy
– Facilities:  Facility Land Use and Buildings Strategy
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– Facilities:  Facility Land Use and Buildings Strategy



Climate Impact:  Climate StrategyClimate Impact:  Climate Strategy
• Desired Outcome

–Climate “neutral”

• Key Practices
– Footprinting/inventory in accordance with legal requirements of exchanges, 

such as Chicago Climate Exchange

– Join exchanges to enhance ROI of investments ($$ from selling credits 
earned); integrate carbon into risk management

– Carbon neutral certification (product or organization) evaluation

– Use industry and/or NGO partnerships for solutions, marketing value
– Carefully watch global politics/perceptions for regulatory surprises, customer 

awareness

– Align with credible carbon sequestration organizations that plant trees etc.

• Key Inter-relationships
– Product/service design determines most of lifecycle climate impacts

– Insurance and access to capital

– Local energy sources
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Climate Impact:  ActionsClimate Impact:  Actions
Energy production 

Energy sources
Buildings - Retrofit

–Lighting

–Whole building retrofit: HVAC, Windows
• Buildings - New

–Green design

–Renewable energy systems
•Manufacturing

–Whole systems design

–Retrofit
–Steam leaks

•Transportation

–-Eliminate empty Backhauls 
–Alternative fuels

•At home

–House doctors
–Drive Neutral

Energy production 
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We show you how to 
apply the Helix to 
enhance the 
sustainability of your 
organization



David Brower:David Brower:

What do we want the earth to be like fifty 
years from now? Let’s do a little dreaming. 

Aim high! Navigators have aimed at the stars 
for centuries. They haven’t hit one yet, but 
because they aimed high they found their 
way


