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Congratulatons,
Even with a wonderful, innovative iniative such as this there are skeptics and naysayers.  And it is so with every significant advance in human affairs.
In flying here, and thinking about what I would like to share with you, I remembered a story my dad used to tell me which haunted him for years and made an impression on me as a kid growing up.  


All speakers want to say something meaningful and useful.  10 years ago, even 5 years ago, in a I would spend 
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Security Sustainability



Security Sustainability

There can be no security 
without sustainability,
and no sustainability 

without security.

A NEW SECURITY PARADIGM:



NATIONAL SECURITY
and the THREAT of
CLIMATE CHANGE

www.securityandclimate.cna.org
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GEN Gordon R. Sullivan (USA), MAB 
Chairman
Chief of Staff, Army 



MAJOR FINDINGS

ADM T. Joseph Lopez (USN)
Commander, U.S. Navy Europe 







VADM Richard H. Truly (USN)
NASA Administrator; Astronaut



“The state of the Army”
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#1 - GRI
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The United States Army might be fighting two wars in Iraq and Afghanistan, but that has not stopped the military from moving forward aggressively on sustainability. 



5 KEY SUCCESS FACTORS
FOR SUSTAINABILITY INTEGRATION:

1. Support the mission -- know the
business case for sustainability

2.  Be an effective agent of change



The adoption of a given innovation in a social system follows a 
predictable pattern:

It starts with a small group, even a single person who has an 
idea that is new to the culture of the system.

It spreads slowly at first through 
the work of change agents who 
actively promote it.
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Imagine each of the arrows represents the perceived overall direction of an organization as perceived by significant internal and external stakeholders.



As more change agents adopt the innovation and communicate it to 
others, more early adopters join the process until the idea reaches 
critical mass and “takes-off” -- it reaches the “tipping point”.
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Innovator/ 
Change 
Agent

Innovation

Naysayer

Early Adopters

Leading Edge

Laggards

Comfortable or Over-

Extended Middle



Early 
Adopters

Innovator/ 
Change 
Agent

Migration from the
Early Majority



The process looks like this.

Where to focus to reach a tipping point
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Imagine each of the arrows represents the perceived overall direction of an organization as perceived by significant internal and external stakeholders.



Perceived Characteristics
of a Successful Innovation
(including Sustainability):

1. Relative advantage
2. Compatibility
3. Complexity
4. Trialability
5. Observability
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5 KEY SUCCESS FACTORS
FOR SUSTAINABILITY INTEGRATION:

1. Support the mission -- know the
business case for sustainability

2.  Be an effective agent of change

3.  Have a sustainability North Star -- a 
point of reckoning to keep you on track



DEFINING ‘SUSTAINABILITY’

CLASSIC  (1987 World Commission on 
Environment and Development / Brundtland 
Report)

Meeting the needs of the present generation
without compromising the ability of future
generations to meet their own needs.



Meta-trends: Global Driving Forces

life supporting 
resources

declining

consumption of 
life supporting 

resources

rising
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Meta-trends: Global Driving Forces

•  Climate change
•  Ice caps melting
•  Oceans warming
•  Rising seas
•  Reefs at risk
•  Water scarcity
•  End of easy oil
•  Rapidly rising population
•  Growing income disparities
•  And more....
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Natural Cycles (The way things work)

Solar energy 
inflow

Radiation outflow = 
exported entropy

Green cells create
net order through
photosynthesis

Animals
(especially humans)
create net disorder

Waste

Becomes

Food

Self-regulating

Self-organizing

Recycling: Waste=Food

Balanced

The System Is:
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8:55-9:30  Global Metatrends

Exploration of the global metatrends and science that provide the ecological and social contexts for our thinking about CSR/sustainability.  Includes the population video. 




Pollution

Physical
disruption

Societal
accelerator

Present Society

How would you design an unsustainable society?
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Sustainability Condition 1

In a sustainable society, 
nature is not subject to 
increasing concentrations  
of substances from 
underground.

This means systematically 
reducing dependence on fossil 
fuels, and substituting certain 
minerals that are scarce in 
nature with others that are 
more abundant, using all 
mined materials efficiently.

SOURCE:  The Natural Step for Business



Sustainability Condition 2

In a sustainable society, 
nature is not subject to 
increasing concentrations  
of synthetic chemicals.

This means systematically 
reducing dependence on 
synthetic chemicals known, 
or suspected to be, harmful 
to living systems.

SOURCE:  The Natural Step for Business
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Anthrax toxin rendered as four different particle objects, one for each type of atom  For humans, anthrax is difficult to contract. It is not transmitted from person to person--it is usually contracted when people come into contact with infected animals or their products. But recently, anthrax has gained the potential to be a major threat through bioterrorism. It is an effective weapon because it forms sturdy spores that may be stored for years, that rapidly lead to lethal infections when inhaled.A Lethal CombinationAnthrax is caused by an unusually large bacterium, Bacillus anthracis. Once its spores lodge in the skin or in the lungs, it rapidly begins growth and produces a deadly three-part toxin. These toxins are designed for maximum lethality, and are frighteningly effective. Part of the toxin is a delivery mechanism that seeks out cells; another part is a toxic enzyme that rapidly kills the cell. In anthrax toxin, there is one delivery molecule, termed "protective antigen" because of its use in anthrax vaccines (shown on the left from PDB entry 1acc). It delivers the other two parts, edema factor and lethal factor (center and right, from PDB entries 1k90 and 1jky), which are the toxic components that attack cells.Keeping Deadly CompanyThese types of multiple-part toxins are quite common in the bacterial world because they are exquisitely effective. Many other examples, such as toxins from the bacteria that cause cholera and whooping cough, may be found in the PDB. The delivery component specifically seeks out cell surfaces and inserts the toxic component where it can do the most damage. The toxic component is far more effective than poisons like cyanide and arsenic. Those poisons attack one-on-one, with a single cyanide molecule poisoning a single protein molecule. But toxic enzymes are compact cell-killing machines. Once inside the cell, they hop from molecule to molecule, destroying each in turn. These molecules are so effective that in some cases a single molecule can kill an entire cell. 



SP #1&2:  Greenhouse Gases
(GHGs) and Climate Change  



Sustainability Condition 3

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

This means that in a 
sustainable society, the 
productive surfaces of 
nature are not diminished in 
quality or quantity, and we 
must not harvest nature 
beyond its capacity to 
regenerate.

SOURCE:  The Natural Step for Business



Temperate Grasslands & 
Woodlands

Temperate Broadleaf Forest

Tropical Dry Forest

Tropical Grasslands

Tropical Coniferous Forest

Mediterranean Forests

Tropical Moist Forest

0                                50                             100

Percent of habitat (biome) remaining

Habitat Loss

Source: Millennium Ecosystem Assessment
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Adapted from MA Synthesis Figure 3. Conversion of Terrestrial Biomes (Adapted from C4, S10)
It is not possible to estimate accurately the extent of different biomes prior to significant human impact, but it is possible to determine the “potential” area of biomes based on soil and climatic conditions. This Figure shows how much of that potential area is estimated to have been converted by 1950 (medium certainty), how much was converted between 1950 and 1990 (medium certainty).

MA SDM:  “Humans are fundamentally, and to a significant extent irreversibly, changing the diversity
of life on Earth, and most of these changes represent a loss of biodiversity. 
■ More than two thirds of the area of 2 of the world’s 14 major terrestrial biomes and more than half of the area of 4 other biomes had been
converted by 1990, primarily to agriculture.”

HABITAT LOSS SLIDE
Of course, this conversion of land to agriculture reduced other ecosystems as shown in this slide …
It is worth noting that approximately 20% of the world’s coral reefs were lost and an additional 20% degraded in the last several decades of the twentieth century.
About 35% of mangroves – those dense forests growing in the tidal mud of many tropical regions areas -- were also lost during this period.
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And even that small portion of fresh water is very unevenly distributed around the world.  
More then one billion people today lack access to safe water; 
and current trends are worsening.  
http://www.blueroadrunner.com/Images/thirst.jpg



Sustainability Condition 4
In a sustainable society, human needs are met worldwide.

This means using resources efficiently, fairly and 
responsibly, so that the needs of people on whom we have 
an impact (near and remote), and the future needs of people 
not yet born, stand the best chance of being met.

SOURCE:  The Natural Step for Business



NORTH STAR: 
4 Conditions for a Sustainable Society

[ABBREVIATED]

Nature is not subject to increasing:

… concentrations of material from underground,

… concentrations of synthetic chemicals,

… degradation by physical means;

and in that society,

… human needs are met worldwide.

1
2
3

4
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9:30-10:10 Frameworks for understanding sustainability

Presentation and exercises exploring The Natural Step Framework for Sustainability; the four system conditions of sustainability, and the A-B-C-D framework for strategic planning and action.



Using the 4 Sustainability Conditions:
consider how NASA products & processes:

1. Use or depend on substances extracted
from the Earth’s crust (e.g. hydrocarbons,     
heavy metals) and potentially contribute to their 
accumulation in nature?

2. Use or depend on substances made by society
(e.g. toxic material, synthetic compounds) and
potentially contribute to their accumulation in
nature?

3. Depend upon, or potentially contribute to the
physical destruction of nature? 

4. Meet or impact human needs? 

These 4 conditions of sustainability can become 
DESIGN CRITERIA for new products & processes.
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Presentation and exercises exploring The Natural Step Framework for Sustainability; the four system conditions of sustainability, and the A-B-C-D framework for strategic planning and action.



5 KEY SUCCESS FACTORS
FOR SUSTAINABILITY INTEGRATION:

1. Support the mission -- know the
business case for sustainability

2.  Be an effective agent of change

3.  Have a sustainability North Star -- a 
point of reckoning to keep you on track



5 KEY SUCCESS FACTORS
FOR SUSTAINABILITY INTEGRATION:

1. Support the mission -- know the
business case for sustainability

2.  Be an effective agent of change

3.  Have a sustainability North Star -- a 
point of reckoning to keep you on track

4.  Use a sustainability planning framework



Sustainability:  
A to G  Strategic
Planning Framework



Meta-trends: Global Driving Forces

life supporting 
resources

declining

consumption of 
life supporting 

resources

rising
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Strategic Sustainability Planning Model

AWARENESS
& EDUCATION



Strategic Sustainability Planning Model

BASELINE
DATA



Strategic Sustainability Planning Model



Strategic Sustainability Planning Model

COMPELLING
VISION



Strategic Sustainability Planning Model

COMPELLING VISION
-- BOUNDED BY PRINCIPLES

OF SUSTAINABILITY



Strategic Sustainability Planning Model

BACKCAST FROM THE 
SUSTAINABLE FUTURE TO THE
UNSUSTAINABLE PRESENT





“I have a dream vehicle — it is a vehicle that makes the 
air cleaner the more one drives it, a safe vehicle that 
does not harm people in any way, a vehicle that serves 
as a base for sending and receiving information, and a 
vehicle that actually improves one’s health.

Dreams are not bound forever to the dream world. I take 
this to mean that by continually working hard toward 
one’s dream it is possible to come closer to making it a 
reality.”

Katsuaki Watanabe
President, Toyota Motor Corporation



Strategic Sustainability Planning Model

DOWN TO
ACTION



Strategic Sustainability Planning Model

E-EVALUATION    F-FEEDBACK   G-GETTING BETTER



What future can we imagine…?
…and design?

Planning & designing toward a compelling vision



Slide 0Slide 0
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http://www.peakoil.net/
http://www.peakoil.net/


5 KEY SUCCESS FACTORS
FOR SUSTAINABILITY INTEGRATION:

1. Support the mission
-- know the business case

2.  Be an effective agent of change

3.  Have a sustainability North Star -- a 
point of reckoning to keep you on track

4.   Use a sustainability planning model
5. Use life cycle analysis

-- think in systems and closed loops



We need to become
systems thinkers
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Make Use

Cradle

McDonoughBraungart
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BRIAN’S 5 KEY SUCCESS FACTORS
FOR SUSTAINABILITY PRACTITIONERS:

1. Support the mission
-- know the business case

2. Be an effective agent of change
3. Use a sustainability planning model
4. Understand core sust. principles

-- simplicity without reduction
5. Use life cycle analysis

-- think in systems, see connections
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MEGACITIES' WILL POSE HUMANITY'S GREATEST
CHALLENGES FOR THE NEXT CENTURY

During the next 30 years, the world population is expected to increase by 2.5 billion. Most of this growth will occur in "megacities" -- metropolitan areas of more than 8 million inhabitants that already are struggling to provide adequate services for people and businesses.

Three new working papers from panels of the U.S. National Research Council examine scientific, technological, and public policy solutions to the challenges faced by megacities in providing jobs, water and sanitation, and transportation. The papers focus on the developing world, where most population growth is occurring and where severe limitations in resources can exacerbate urban problems.

The working papers are the first product of a larger study scheduled for completion later this year. The findings contributed to a joint statement developed by the world's academies of science and engineering that was issued on May 31 for the United Nations' June conference on human settlements to be held in Istanbul, Turkey.

Urban challenges tend to be magnified in the largest, fastest-growing cities located in developing countries. The magnitude of the population increases in these cities is unprecedented and has led to problems that cannot be solved simply by scaling up solutions from smaller cities or by extrapolating from cities in the industrialized world.

Drawing on the experiences of both developed and developing countries, the papers present approaches that have been practiced in some cities but would be perceived as new, innovative, or even risky in others. Each of the three topics, addressed by a different panel, plays a central role in the quality of life and productivity of megacities.

Urban Labor Markets. Despite the pressures of rapidly increasing numbers of workers, megacities in developing countries frequently have constraints that inhibit efficient labor markets, such as privileged treatment for certain protected workers, discrimination by race and sex, reliance on mandates and regulations rather than market forces, and inadequate opportunities for job training.

National, regional, and local officials should work to promote economic growth and stability through macroeconomic policies such as controlling government spending and inflation, and relaxing domestic and international trade restrictions. Such efforts offer the best guarantee of expanded job opportunities, higher wages, and greater worker productivity, the panel said. Labor policies should be reconsidered if they prevent the economy from adjusting quickly to changing market conditions. Governments should recognize that policies need to be compatible with market forces and also take account of the incentives that influence the behavior of individuals, households, and firms.

Technologies that already are applied widely in some regions not only can provide significant job opportunities, but also can help overcome difficulties in some cases. For example, the cellular telephone has helped businesses in some megacities overcome often-severe delays in obtaining regular telephone service. Although most developing countries are not competitive yet in producing state-of-the-art computer hardware, cities such as São Paulo and Bombay have generated significant numbers of highly skilled jobs in software production.

Water and Sanitation. Municipal governments in the developing world have been unable to adequately maintain or expand water supply and sewer systems. The most severe problems are in rapidly growing squatter settlements, where millions of people live in close quarters without adequate water and few facilities for waste disposal.

By their very nature, megacities use more water than smaller urban or rural settlements. Conserving water resources should be a priority for all megacities, and the true value of water should be reflected in metering and cost-based charges, the panel noted. Drinking-water and water-treatment agencies must become more financially independent and should collect from customers revenues sufficient to maintain and expand system services.

Governments and private organizations need to set a higher priority on providing water and sanitation improvements to city residents receiving inadequate or no service. Water supply and wastewater management should be well-integrated with other community, environmental, health, and nutritional programs to create a more robust and effective approach to health care and disease prevention. This should be accomplished through cooperative community planning, public education, and an openness to innovative technological solutions. These strategies are intended to provide the services communities want and for which they are willing to pay.

Transportation. To function well, megacities need efficient transportation systems. In today's megacities, transportation often overwhelms the infrastructure. Most major cities in developing countries already experience severe traffic congestion, which both impedes economic productivity and contributes to air pollution.

Megacities in developing nations across the world differ considerably in their degree and rate of motorization. Most megacities, however, will need some blend of policies to restrain the growth in auto travel, smooth traffic flows, and encourage cleaner transportation technologies. Moreover, continuing population growth will require new transportation infrastructure and services. Lessons learned in several developing nations indicate private financing and operation can be promising options for achieving these goals.

Travel by commercial transit and by non-motorized modes provides considerable environmental advantages, the panel said. Travel by such modes can be supported through linkage of land-use planning and transit investment, and appropriate design and regulation of traffic systems.

Funding for the study is being provided by the National Research Council. The National Research Council is the operating arm of the National Academy of Sciences and the National Academy of Engineering. It provides independent advice on science and technology issues under a congressional charter.

http://www4.nationalacademies.org/news.nsf/isbn/0309055385?OpenDocument
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What is your personal 
VISION?

What is your personal 
COMMITMENT?
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In flying here, and thinking about what I would like to share with you, I remembered a story my dad used to tell me which haunted him for years and made an impression on me as a kid growing up.  


All speakers want to say something meaningful and useful.  10 years ago, even 5 years ago, in a I would spend 
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The Power of Absolute Commitment!

W. H. Murray in The Scottish Himalaya Expedition, 
1951   (Often attributed to Goethe)

“Until one is committed, there is hesitancy, the chance 
to draw back, always ineffectiveness. Concerning all 
acts of initiative (and creation) there is one elementary 
truth, the ignorance of which kills countless ideas and 
splendid plans: that the moment one definitely commits 
oneself, then Providence moves too. All sorts of things 
occur to help one that would never otherwise have 
occurred.      …cont.
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In 2000, Fort Bragg leadership took a proactive stand to ensure the long-term viability of the installation.  Resource restraints, including restrictions on land use for realistic training due to encroachment and protection of endangered flora and fauna, raised questions as to Fort Bragg’s ability to continue to meet their mission.  By mid-2002, the installation’s newly formed Sustainable Fort Bragg (SFB) program had succeeded in identifying its “environmental footprint," and, based on that information, developed goals and goal teams centered on air, water, energy, education and construction to reduce that footprint.  Air, however, does not recognize borders, waterways flow without regard to boundaries, and encroachment on installation borders poses a serious threat to the mission, and ultimately the installation.  A sustainable region was the next logical step.  It was crucial for the survival of Fort Bragg to partner with the six counties - Cumberland, Harnett, Hoke, Moore, Richmond and Scotland (Lee and Montgomery were added in 2005 to bring the total to eight) - abutting the installation and to promote sustainability on a regional level.  Embracing the vision of a sustainable region within the Sandhills of North Carolina, an unlikely partnership was formed when Fort Bragg’s Garrison Commander met with the Secretary of the North Carolina Department of Environment and Natural Resources (NC DENR).  The result was an innovative initiative:  Sustainable Sandhills.In February 2003, Fort Bragg and NC DENR convened stakeholders from the surrounding communities to propose the idea of a new partnership in the form of the Sustainable Sandhills initiative.  More than 150 community leaders, state and local elected officials, and government representatives were introduced to the concept and prospect of cultural change through sustainability.  Representatives from Save Our State, the NC Department of Transportation, NC Department of Commerce, and the NC Department of Agriculture and Consumer Affairs addressed the audience, not only on their participation in sustainability efforts but also on the importance of finding a common vision for the region that could transcend political and municipality boundaries.  At the conclusion of the February conference, 40 attendees volunteered their time and talents to establish the Steering Committee in order to keep the momentum going and take the necessary steps to turn the idea into a plan.  This Steering Committee subsequently held a four-day training session and workshop on sustainability at Campbell University in Harnett County.  The training and workshop began with “The Natural Step” framework (a philosophy based on scientific principles for a sustainable society) and the four system conditions that must be met in order to have a sustainable society.  In layman’s terms, these conditions are: Don’t rely on nonrenewable resources;Don’t systematically increase synthetic products that don’t biodegrade;Don’t degrade nature’s services (trees that create oxygen, wetlands that provide habitat and filter water); andMake sure everyone’s basic needs are met.The 130 people who attended the workshop determined where the above criteria were being violated and where they were doing a good job.  The initial focus was on six activity areas:  1) Agriculture, 2) Commerce and Economy, 3) Growth and Development, 4) Transportation, 5) Tourism, and 6) Military issues.  After evaluating the impacts of those activities for a day, the following common impacts were identified:  1) Materials Use, 2) Water, 3) Energy, 4) Land Use, and 5) Air Quality.  Teams were then formed to come up with desired end states, objectives, and strategies.  Since this workshop, these teams (named Community Resource Teams) have met regularly to discuss implementation plans and additional strategies, and to develop projects for achieving their long-term goals.Since 2003, the initiative has evolved into an independent 501(c)(3) nonprofit organization, governed by a volunteer Board of Directors.  In 2005, it expanded by adding Lee and Montgomery counties to the original six counties.



….A whole stream of events issues from the decision, 
raising in one's favor all manner of unforeseen 
incidents and meetings and material assistance, which 
no man could have dreamed would have come his 
way.

Whatever you can do or dream you can, begin it. 
 Boldness has genius, power and magic in it. 

Begin it now."
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n 2000, Fort Bragg leadership took a proactive stand to ensure the long-term viability of the installation.  Resource restraints, including restrictions on land use for realistic training due to encroachment and protection of endangered flora and fauna, raised questions as to Fort Bragg’s ability to continue to meet their mission.  By mid-2002, the installation’s newly formed Sustainable Fort Bragg (SFB) program had succeeded in identifying its “environmental footprint," and, based on that information, developed goals and goal teams centered on air, water, energy, education and construction to reduce that footprint.  Air, however, does not recognize borders, waterways flow without regard to boundaries, and encroachment on installation borders poses a serious threat to the mission, and ultimately the installation.  A sustainable region was the next logical step.  It was crucial for the survival of Fort Bragg to partner with the six counties - Cumberland, Harnett, Hoke, Moore, Richmond and Scotland (Lee and Montgomery were added in 2005 to bring the total to eight) - abutting the installation and to promote sustainability on a regional level.  Embracing the vision of a sustainable region within the Sandhills of North Carolina, an unlikely partnership was formed when Fort Bragg’s Garrison Commander met with the Secretary of the North Carolina Department of Environment and Natural Resources (NC DENR).  The result was an innovative initiative:  Sustainable Sandhills.In February 2003, Fort Bragg and NC DENR convened stakeholders from the surrounding communities to propose the idea of a new partnership in the form of the Sustainable Sandhills initiative.  More than 150 community leaders, state and local elected officials, and government representatives were introduced to the concept and prospect of cultural change through sustainability.  Representatives from Save Our State, the NC Department of Transportation, NC Department of Commerce, and the NC Department of Agriculture and Consumer Affairs addressed the audience, not only on their participation in sustainability efforts but also on the importance of finding a common vision for the region that could transcend political and municipality boundaries.  At the conclusion of the February conference, 40 attendees volunteered their time and talents to establish the Steering Committee in order to keep the momentum going and take the necessary steps to turn the idea into a plan.  This Steering Committee subsequently held a four-day training session and workshop on sustainability at Campbell University in Harnett County.  The training and workshop began with “The Natural Step” framework (a philosophy based on scientific principles for a sustainable society) and the four system conditions that must be met in order to have a sustainable society.  In layman’s terms, these conditions are: Don’t rely on nonrenewable resources;Don’t systematically increase synthetic products that don’t biodegrade;Don’t degrade nature’s services (trees that create oxygen, wetlands that provide habitat and filter water); andMake sure everyone’s basic needs are met.The 130 people who attended the workshop determined where the above criteria were being violated and where they were doing a good job.  The initial focus was on six activity areas:  1) Agriculture, 2) Commerce and Economy, 3) Growth and Development, 4) Transportation, 5) Tourism, and 6) Military issues.  After evaluating the impacts of those activities for a day, the following common impacts were identified:  1) Materials Use, 2) Water, 3) Energy, 4) Land Use, and 5) Air Quality.  Teams were then formed to come up with desired end states, objectives, and strategies.  Since this workshop, these teams (named Community Resource Teams) have met regularly to discuss implementation plans and additional strategies, and to develop projects for achieving their long-term goals.Since 2003, the initiative has evolved into an independent 501(c)(3) nonprofit organization, governed by a volunteer Board of Directors.  In 2005, it expanded by adding Lee and Montgomery counties to the original six counties.
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Although from space the Earth looks like a water world, with 71% of the planet’s surface covered in water, it is one of the great paradoxes of nature that only a very small portion of that water, about 3%, is fresh water, safe for human consumption.  




“Never doubt that a small, committed 
group of people can change the world. 
Indeed, it is the only thing that ever 
has.”

– Margaret Mead
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