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Presenter
Presentation Notes
Much of what I present is fact and not particularly controversial.  In addition, I offer some opinions of scientists who have studied these issues carefully and extensively. The rest is my own opinion, based on my reading of the literature and personal observations.I was a teenager when Sputnik was launched and recall vividly the broadly expressed concern that the U.S. had to play catch-up ball with the Russians in science, technology, and space exploration.  I caught the bug and ended up with a Ph.D. in physics from the University of Miami, followed by a 3-year stint at NASA’s Goddard Space Flight Center as an optical oceanographer.The views of Earth from space returned by our spacecraft and astronauts have provided us with the clearest picture yet of Earth as a small, almost insignificant planet amongst the millions if not billions in our galaxy.  The images of a blue-green Earth against the backdrop of an infinitely black void drive home the fundamental fact that, except for our sun, the Earth is a totally self-contained life-support system.  If we screw it up too much, it may not be able to support us.  Humanity could become another in a long line of extinct species.



The Greenhouse Effect
Increases in “greenhouse gases” trap more solar heat in 
the atmosphere

As the solar heat is trapped inside, the Earth warms
Serious physical and ecological consequences result 2

Solar rays
pass through
the clear
atmosphere
and are
absorbed

Some solar rays
are reflected by the
atmosphere and
bright surfaces like
clouds, snow, and
ice

Long wavelength
infrared radiation,
emitted by the
warmed Earth is
reflected, absorbed,
and transmitted by
the atmosphere

A change in
atmospheric
gases can trap
more of this
escaping
radiant energy

Presenter
Presentation Notes
This slide explains how the greenhouse effect works. Increased greenhouse gases in the atmosphere trap more heat at the Earth’s surface. Warming results, and the consequences are many and varied.



The Driving Force
from NOAA’s Earth System Research Laboratory
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Ref.: Dr. Pieter Tans, NOAA/ESRL 
(www.esrl.noaa.gov/gmd/cgg/trends)

Presenter
Presentation Notes
This shows the multi-year record of CO2 measurements at the top of Mauna Loa volcano in Hawaii, in the middle of the Pacific Ocean, 3400 m or 11,155 ft above sea level. The site was chosen to be representative of the northern hemisphere average, not influenced by local sources or sinks of carbon dioxide. The yearly oscillations around the steady increase of the mean are the result of the changes in CO2 concentration due to changes in vegetative output from winter to summer in the northern hemisphere, which contains by far the largest forested area of the two hemispheres. The black curve represents the seasonally corrected data smoothed with a 6-month window.



Recent Trends in Atmospheric 
Carbon Dioxide - Mauna Loa
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The graph shows recent monthly mean carbon dioxide 
measured at Mauna Loa Observatory, Hawaii.

Presenter
Presentation Notes
This shows a close-up of the last four and a half year variations. The dashed red line with diamond symbols represents the monthly mean values, centered on the middle of each month. The black line with the square symbols represents the same, after correction for the average seasonal cycle. The latter is determined as a moving average of five adjacent seasonal cycles centered on the month to be corrected, except for the first and last two and one-half years of the record, where the seasonal cycle has been averaged over the first and last five years, respectively.

http://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_trend_mlo.pdf


1950
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Presenter
Presentation Notes
Carbon output concentration per year and per 1° cell for 1950.



1990
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Presenter
Presentation Notes
Carbon output concentration per year and per 1° cell for 1990. Comparing this with the previous slide shows how much the carbon loading of the atmosphere has increased over a 40-year period, and from what geographic locations it is predominantly coming. As India and Asia, 1/3 of world population, continue industrializing, the output from those huge regions is expected to continue to increase dramatically, unless substantial reductions in the anthropogenic sources are achieved quickly.



Methane is Also Important
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• “But methane, a greenhouse gas 
20 times more potent than 
carbon dioxide, might be even 
more problematic [than CO2]. … 

• “More methane is released into 
the atmosphere from ocean 
deposits during periods of 
warming than previously 
thought. 

• “This expelled methane 
increases temperatures and 
releases more methane, creating 
a positive feedback loop.”

Presenter
Presentation Notes
Methane cannot be overlooked. It is 20 times more potent in producing global warming effects than CO2



The Permafrost Effect

• In many areas of the world, methane is 
trapped on the land

• In frozen soil for eons of time
• A warming Earth melts the permafrost, 

releases the methane into the atmosphere
• Other deposits of methane                            

are similarly released as the                           
globe continues warming
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Presenter
Presentation Notes
I don’t know if you’ve seen a documentary on television of the permafrost melting around the shore of the Arctic Ocean. It gets rather muddy, and the video I saw had a humorous section where the scientists investigating the melting got stuck in the mud. The video was of a modern sailing motor vessel that made it one summer from the Atlantic to the Pacific through the fabeled “Northwest Passage” to the Pacific ocean via the Arctic. It’s getting easier to do this each summer, thanks to global warming. Unfortunately, that same video showed another of the consequences, a Polar bear swimming aimlessly offshore, looking for an ice floe to climb up on and rest, hopefully to try and fish for seal meat from his perch, an unlikely prospect. Polar bear extinction is another possible consequence of global warming.



Arctic Sea Ice

• The ice is about 60% 
reflective, 40% 
absorbing

• The dark blue sea is 
about 6% reflective, 
94% absorbing

• As the ice melts, 
more solar is 
absorbed, warming 
the water and melting 
more sea ice
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Presenter
Presentation Notes
This is one of the reasons why the Arctic Ocean might be relatively ice-free for the first time by the end of the summer, starting in 2008.



Acceleration
• Melting permafrost and melting sea ice  

increase the rate of warming
• The warmer it is, the greater the release of 

global warming gases
• The greater the rate of ice melting
• These are called positive feedback loops
• Scientists are alarmed that                      

the rate of change today is                 
faster than expected a                     
decade ago
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Presenter
Presentation Notes
Scientists have been greatly surprised at the rate of sea ice melting in the Arctic regions and elsewhere around the globe. Al Gore speaks of a tipping point, beyond which global warming effects accelerate faster than the industrial world’s ability to reverse the trend. This is an early indication that the tipping point might have already been reached. He also speaks of a political tipping point, at which awareness of these issues finally reaches such a heightened state that the political will to do something about it becomes strong enough for effective action to take place. We can only hope that 2009 will be the year of the political tipping point.
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Presenter
Presentation Notes
Global warming is one of the most serious threats facing us. Fortunately, science has studied extensively a large number of major changes in the planetary climate over Earth’s long history and is now able to tell us a lot about what we will be facing.



Tip of the Iceberg
The metaphor is apt
Global warming, while 
serious and dangerous, 
is but the tip of a much 
larger iceberg
We are systematically 
taking apart the life-
support system for 
humanity
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Presenter
Presentation Notes
“Global Warming – The Tip of the Iceberg” is my title for this presentation. It contains a double meaning, since great icebergs are being broken off from ice shelves in the arctic and antarctic regions, as global warming accelerates. The visible tip of an iceberg floating in seawater, above the water line, is but 12.5% of the total volume of the iceberg. Global warming is but the tip of the iceberg of all the assaults we humans are making upon our life-support system.
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Many of the world’s 
ecosystems are in 
danger and might not 
support future 
generations….

Presenter
Presentation Notes
The urgency of the problem is driven home by the growing number and variety of news headlines dealing with humanity’s assault on its life-support system. This is one of the latest and most significant, in terms of its breadth, coverage, and the radical changes being called for.



Global Ecosystem Report, cont.
About 60 percent of the planet's "ecosystem 
services" .... are being degraded or used 
unsustainably...
The report warns of dangerous environmental 
surprises:
– the sudden collapse of fisheries
– the appearance of "dead zones" in coastal 

waters
– outbreaks of new and reemerging diseases like 

SARS
– regional shifts in climate

"There is no simple fix to these problems" the 
report said.
“Radical measures” will be needed. 14

Presenter
Presentation Notes
The Global Ecosystem Report noted many ecological and human systems crashing or on the verge of collapse, plus stresses on many others. The main pressure was from population and development growth. The very structure of industrialized society is the fundamental cause. Changing the organization of industrial society is therefore needed, something that is ultimately a radical change. Just because the change is “radical” does not mean it has to be onerous or the result catastrophic. The purpose will be to make life better for as many people as the Earth can support. In the long run, that number probably won’t be many more than we have today. Some forecasters say world population will have to be less in the long run.
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Presenter
Presentation Notes
There are a number of additional “dead zones” in oceans around the world, near the mouths of large, industrialized rivers and estuaries, suffering the consequences of strong development pressure.



Paul MacReady

• Dr. MacReady was an award-winning 
physicist and aeronautic engineer.

• In 1977, his Gossamer Condor won an 
award for the first sustained, controlled 
human-powered flight.

• Early on, he developed a powerful concern 
for the human-altering of our life-support 
system

• Summarized in the following chart

18

Presenter
Presentation Notes
MacReady made a study of creative, innovative thinking. A web search might reveal some of his writings on this subject. They are as fascinating as his career.
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Nature vs. Humans by Paul MacReady
(Weight of all air and land vertebrates)
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Presenter
Presentation Notes
Which way will we go? Shall we attempt to protect “wild nature” or continue dominating and subduing it to our own detriment?



Daniel Quinn

• Teamed with ecologist Alan Thornhill
• Made a video on Food & Population
• Concluded:

20

Humanity is 
systematically 
replacing nonhuman 
biomass with human 
biomass

Presenter
Presentation Notes
If we keep on doing this, what will be the inevitable outcome?The trend will be reversed or we’ll end up dining on each other.Does this remind you of the famous movie starring Charlton Heston titled “Soylent Green?”The movie is still available for purchase or rent.
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Symptoms of a Larger Disease
• The illness: A faulty paradigm for society
• The very structure of our industrialized world 

is damaging the Earth and its ecosystems
• Apollo program showed us:

– Our huge planet is but a tiny speck in the                 
vastness of space

• The ecosystems of                                
Spaceship Earth are our                            
life-support system.

• If the societal paradigm is                     
wrong, how do we fix it?

Presenter
Presentation Notes
If we put all the damages humanity is inflicting on our Earth together, a rather ominous picture emerges. It is one of environmental and economic collapses with serious adverse consequences for the human and animal populations. We’ve learned a lot from the space program. Perhaps the most important lesson is how much we are all connected to Earth’s physical and ecological systems. Together these form our Earthly life-support system. If we are systematically damaging it, how long can this go on and what shall we do to stop it?
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Paradigm Shifts
Thomas Kuhn wrote The 
Structure of Scientific Revolutions.
In it he says:
What ultimately causes a 
paradigm to  change is the 
accumulation of anomalies:
– observations that do not fit into and                      

cannot be explained by the prevailing                   
paradigm.

The anomalies have to be 
presented over and over because 
there is a social determination not 
to see them.

Presenter
Presentation Notes
Kuhn’s book was about scientific paradigms, not directly about social ones.  The larger societal paradigm our industrial growth societies are following now, so successful at delivering material wealth and other benefits, is just beginning to be called into question.  It’s problems are technologically based.  If the current paradigm is to be changed, perhaps we can learn something from the history of previous scientific paradigms, which also had to be overcome to permit progress.  So let us look at a list of our anomalies, the ones indicating a need to change the industrial growth paradigm.
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Our Anomalies
Global Warming and its         
consequences:
– sea level rising
– ice sheets melting
– more extreme weather
– spreading deserts
– extinctions at mountaintops

Stratospheric Ozone depletion
Oil depletion and the severe             
political and economic turmoil            
certain to result
Toxic chemicals injected into the global 
biosphere
Declining fresh drinking water

Presenter
Presentation Notes
Extinctions at mountaintops?  There are ranges in altitude along the sides of mountains and mountain ranges where some species are confined.  They have evolved to thrive only in these narrow altitude zones.  Highly mobile avian ones can fly from one newly uninhabitable zone to a more habitable one.  Others cannot. As the Earth warms, the habitable zones of some species move up the mountain slopes toward the summits.  And the species go with them.  When the habitable zone reaches the peak and goes above it, some species become trapped at the top.  When their zone disappears due to global warming, so do they.  Scientists have already documented several cases of species extinction due to loss of habitat as the organisms involved are pushed right off the tops of mountains.This is but one of many consequences, called anomalies, caused by human environmental impacts.
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Freshwater shortages 
commonplace around 
the globe
Depleting fisheries
Species extinction at 
the rate of 200 per day
Losses of wilderness 
area
Degradation of national 
parks

These “anomalies” are the symptoms of a faulty 
paradigm — an Industrial Growth Society gone wrong.

The list goes on and on and on….

Presenter
Presentation Notes
The point of this list is to show how extensive the environmental problems have become.  This is only the tip of the iceberg.  There is a nearly limitless number of additional serious environmental problems, symptoms of human induced ecosystem stress.  The environmental crisis of the 1970s has become the environmental tragedy of the 21st century.
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Problem Summary

• We are systematically taking apart 
the life-support systems of the 
planet:

• Increasing human population means:
• Expanding needs for food, leading to:
• Conversion of diverse ecosystems to 

crop monocultures and human 
habitats. The result:

• Biodiversity is declining –
human biomass expanding.

Presenter
Presentation Notes
The exponentially growing human population in much of the world, some believe, is the root cause of nearly all our problems.  Coupling population growth with the growth in per capita environmental impact and nonrenewable resource depletion, the total and rapidly growing assault on Mother Earth is terrible and unrelenting.  To understand how this happened, let’s take a look at some human history.



How It All 
Happened
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Human History = Hunters & Gatherers
Human History
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Presenter
Presentation Notes
Here we see the history of humanity---brief in Earth terms but long in human terms.  The universe is approximately 14 billion years old, the solar system about 10 billion years old. Life started moderately soon after the Earth was formed. It then took billions of years for humans to appear. Note that over this 2.5 million year history we operated almost all of that time as hunters and gatherers. Some of us still do. We lived on the land, taking food from it as needed. World population was small and stable, hardly varied from year to year, over millions of years.We were imbedded into the fabric of all living things, the web of life.  Then, near the far end of this scale came a revolution the likes of which the Earth has not seen until today. It happened about 10,000 years ago. See the next slide.
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Civilization History
History of Civilization
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Presenter
Presentation Notes
At the 10,000-years-ago mark came a major turning point.  We invented agriculture, and it changed everything.  It changed how we lived and ate and it changed our thinking.  The change in thinking was probably the most significant feature of all, for with agriculture we had the first inkling of the idea that we could be in control of something to do with the Earth, that we could plan and execute and the result would be successful.  For the first time, we felt that we could control and manipulate our environment. We got the idea that we could dominate and subdue the Earth. Out of this came the long history of emerging civilization.
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Origination of Cultivated Crops

10,000 BCE

10,000 BCE

7,000-8,000 
BCE

5,000 BCE

3,000 BCE

13,000 BCE? 8,000 BCE

4,500 BCE

7,000 BCE

Source: “Seeking Agriculture’s Ancient Roots,” Science 316, 1833, 29 June 2007

Presenter
Presentation Notes
Recently in human history, science has been able to probe our past and document much of the history of human cultures around the world. One thing that has been found, is the approximate time period when humans domesticated crops, meaning that they cultivated them and generally started staying in one place to tend to them. This led to a profound shift in human social culture. It happened about 10,000 years ago.
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An important feature of civilization:
Appetite for energy is insatiable & growing

• Agriculture
• Burning wood
• Increasing use of fossil 

fuels.
• Energy use has paralleled 

an amazing growth in 
human population.

• When the fossil energy 
starts declining, what will 
happen to population?

Presenter
Presentation Notes
The long  period following the invention of agriculture can be characterized by our continued drive to use more and more solar energy, from wherever we could find it. First it came in the form of food, the solar energy stored in the plants and animals we consumed and which powered our bodies. Then we learned how to burn branches and get more energy from the fire. We learned that with fire came the ability to concentrate, melt, and reform metal. Thus began our long history of making ever more useful and powerful tools.Then we developed technology—machines consuming increasing quantities of solar energy (collected and concentrated by plants and stored in their bodies and the bodies of animals), allowing us to go farther faster and accomplish increasingly difficult tasks.At the end of this scale, thanks to our new technologies and copious supplemental solar energy, human population started growing rapidly.Then we discovered the fossil fuels, about the same time our technology came of age, and the industrial growth society was born.
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Exponential Growth of Coal and Oil

M. King Hubbert, “The Energy Resources of the Earth,”
Scientific American, September 1971, pp.  60-70.

Coal

Coal and oil

1920 1940 1960 1980 200019001860 188018401820

What do
you think 
happened in
the next 40
years?

And what
will happen
40 years
after that?

40 yrs

40 yrs

Presenter
Presentation Notes
With the discovery of the fossil fuels, most notably coal and oil, these concentrated forms of energy, easily stored and transported, enabled an exponential growth in the technology using those energy forms.  The new fossil-fuel-powered technology was applied to agriculture, and we even learned how to get energetic fertilizer from these fuels.  The new fertilizer permitted more rapid crop growth and more food production on the same acreage.  This in turn enabled even more rapid population growth, and the human population took off, rising exponentially to soaring heights.



Future Growth in World 
Oil Demand

• Petroleum powers most transportation.     
It supplies the petrochemical industry.

• Total Demand for Oil  =                               
Per capita demand X World Population

• Future growth depends on both of 
these

32

Presenter
Presentation Notes
Our dependence on petroleum is extensive, for fuel, for chemicals, and to make fertilizer, insecticides, paint, pharmaceuticals, and an extensive variety of plastics. As poor countries develop industrially, the individual or “per capita” use of petroleum increases.  As the number of people in the world increases, the world demand for oil grows too. The combination produces a relentless quest for the limited supply of petroleum remaining in the ground. So let’s look at world population growth.
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UN: World Population Growth Projection
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Presenter
Presentation Notes
This shows the year 2000 U.N projections for population growth, based on each of four assumptions about average human fertility worldwide.  The assumptions have changed somewhat as of 2007, and the UN expected world population for 2050 is now around 9 billion, up significantly from the current 6.5 billion in 2007. After 2050, world population is still expected to grow, and some believe it won’t top out until we have 12 billion people worldwide. By then, however, petroleum will be in extremely short supply and the rush for alternatives will be extreme.  Many scientists do not believe the Earth can sustain another doubling of the human population. 
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Peaking and Decline of World Oil

C. J. Campbell and J. H. Laherrere, “The End of Cheap Oil,” Scientific American, March 1998, pp.  78-83.

U. S. production peaked
in 1972, only 3 years after
1969, the year Hubbert
predicted (in 1956) it
would happen.

U. S.+
Canada
peak

World
peak

1998 Projection by Campbell and Laherrere

Presenter
Presentation Notes
M. King Hubbert first raised the alarm, predicting a peaking of U.S. oil production around 1970. Campbell and Laherrere applied similar principles and predicted a peaking of world oil production around 2004. That did not happen, but the peak year could come at any time.



Current Prospects for Peak Oil

36

SCIENCE 317, 437, 27 JUL 07

(Colin Campbell)

2007

Presenter
Presentation Notes
Estimates of the peaking of world oil production were revised and this shows the most recent predictions from a variety of sources, including Colin Campbell, working through the organization he founded and which regularly publishes figures for petroleum production by various countries.  The oil companies remain slightly optimistic, but some are now accepting in their predictions that the world is headed for a peak and then decline of world oil production. They just don’t agree on the year it is expected to happen.
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Human Uses of Petroleum
• Fuel
• Plastics
• Textiles
• Pharmaceuticals
• Fertilizer
• Pesticides & herbicides
• Chemical industry feedstocks
• Fossil fuel subsidy to food                    

production
• When these cost a lot more,                          

what happens to economic growth?

Presenter
Presentation Notes
Few people realize how extensive is our use of petroleum and petroleum by-products. Shouldn’t we stop burning it up smokestacks and out tailpipes so we can conserve this valuable resource for more durable uses? Note the yellow-highlighted item. Doesn’t most of the energy in our food come from the sun? After all solar energy powers photosynthesis, adding chemical energy to plants. Animals then eat the plants and further concentrate stored energy in their bodies. So when we sit down to a meal, aren’t we eating solar energy?
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We’re eating oil, not solar energy
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one
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Presenter
Presentation Notes
Well, we used to eat solar energy, back when we were predominently hunters and gatherers. But now, there is an imense subsidy of fossil fuel energy to the food Americans eat, on the average. We passed a one-to-one ratio of fossil energy to solar energy back around 1912!. Now the industrial world is closer to a 10-to-1 ratio. No longer are we “eating solar energy.” Instead we are “eating oil.”
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It’s not like we haven’t been warned!

Discussions about
“Peak oil” are all
over the internet

Presenter
Presentation Notes
The oil crisis is not that new. We’ve known about it since at least the mid 1950s. 
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Civilization has been good to us

Great works of art, music, sculpture, architecture, 
dance, science, technology, knowledge, communication

Presenter
Presentation Notes
We worked hard to get where we are today. I’d be the last to say that it is bad. It’s just that the side-effects of our civilizational development have grown ever more difficult and we have ignored them way too long.
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But we need to re-examine our 
assumptions and our directions

• We’re killing our world
• How can we stop the degradation 

while still living well? 
• We need global and                

local discussions of the     
problems and the               
solutions

Presenter
Presentation Notes
So we need to re-examine our assumptions of what is good for us and where we should be headed as a society and individually. This will take a lot of thinking and talking and experimenting with different approaches and ways of living.  When shall we start? Who will lead the way? Will we start the process in time?



The Circular Chain of Inaction
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Individual
Business person

Industrialist

Designer/Builder

Pastor Regulator

Legislator

News person

Educator

Knowledge
and
Motivation
Vacuum

Though it is tempting to work on one
link in the chain, all must be addressed.

Presenter
Presentation Notes
We find ourselves as individuals together running our society, doing the best we can, but finding ourselves surrounding a knowledge and motivation vacuum. It’s like “the black hole of knowledge.” The knowledge we need to have for fully understanding how our Earth really operates seems to be sucked into the black hole, leaving us clueless about the world that sustains us. Though we need to address as a society all the links of this chain of inaction, no one person can be effective with all of them. So we try to find the one of the above links in the circular chain that we have the greatest chance of fixing, and often feel inadequat to the task. On the other hand, if we think of the problem a little differently, we can divide and conquer, each of us addressing one or two of the problem sectors with vigor and dedication. With a lot of us working on the parts with which we are most skilled and effective, the whole can be addressed. There is no mistaking, however, the need for knowledgeable, creative, and courageous leadership, within each of the sectors represented above.
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The kinds of change needed
Stop the driving force: world population 
growth
Protect habitats, reduce species extinctions
We need strong and steady increases in the 
price of fossil fuels.
– Though some price rises will come from market 

forces, these will be too slow and weak
– We’ll also need vigorous government action
– Green taxes are widely used in Europe.
– Revenues can go to energy conservation and 

renewable energy development
Radical energy conservation and recycling

Presenter
Presentation Notes
With this slide I begin offering some suggestions for tasks that need doing, by each of us individually and by groups working together, as well as by the corporate and political leadership of the society. The wealthiest and most educated amongst us have the greatest responsibility, because we have the greatest capacity to initiate changes in the correct directions.



The kinds of change needed, 
continued

Radical conversion to renewable 
energy
Rethinking our values and approaches
– solar is not just another form of oil. It 

has its own environmental impacts.
We need massive public education and 
public discussion on future directions 
and policy

Do you see much on  this in the media?
46

Presenter
Presentation Notes
Humanity is now “up against the wall” and no longer have the luxury of procrastinating, delaying, and taking our time. Only radical action now will give us any hope for the future.



Policy Coupled to Action

First we need the correct policies
Then we need implementation 
plans
Leaders to show the way and 
manage the effort are critical
Once we get our direction right
Individual action will be essential

47



A Powerful Guiding Principle

• BENEFITS:
• Increase employment locally
• No longer dependent on foreign 

countries
• Improve balance of payments
• Improve economic growth locally
• Cleaner air and water
• Reduce global warming 48

Energy Self-Sufficiency
For the Nation For the State For the County

Here’s something you can really sink your teeth into:
No energy imported into Tennessee at all !!
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The Media Are Critical
• The greatest mechanism for mass public 

education the world has ever known
• It is pervasive and effective
• What is it teaching us?

– Materialism
– Unlimited growth
– Consume, consume, consume

• Do you see much Earth education?
• Or discussions of the huge crises                

facing us?
• Why not?
• Who owns the media?



We need massive public 
education on a variety of topics:

• Earth’s environmental history

• Civilization’s environmental 
history

• How the Earth operates

• Energy and where it comes from

• Likely consequences of declining                                 
fossil fuels

• What carrying capacity is and                          
what true sustainability means

• etc. 50

Presenter
Presentation Notes
It should be clear by now how important I feel education is. This means not only formal education in schools, colleges, and universities, but in religious institutions, in business and trade associations, in clubs and hobby societies, in media reform, and through all other public and private organizations.
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Government action is crucial
• The role of government is to protect the 

general welfare
• The “free market” has little interest in 

the general welfare
• Government rules and regulations 

therefore are necessary to mitigate the 
excesses of  the free market

• That’s why we have speed                              
limits and stop signs.                                      
It’s why thieves go to jail.

Presenter
Presentation Notes
But self-action within the system of commerce will be insufficient by itself. The proper role of government is to moderate the excesses of a relatively free marketplace to protect the public good. This is why we have laws and rules and regulations applied to corporations and other enterprises. We need to design them intelligently and fairly.
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Political Action
• Voluntary reforms are good, but 

the restructuring of society 
requires more than that.

• We need an informed, effective              
and long range public policy
–toward real sustainability.

• GOOD, EFFECTIVE 
LEADERSHIP IS CRITICAL

Presenter
Presentation Notes
So in the end it is only political action that can change the direction of a whole society. We need intelligent study and planning on the national and international levels. Then we need new government structures to implement plans and help us move in the new directions. To be successful, leadership is critical, but it has to be informed and effective. 



Finally, What Can YOU Do?
Begin with the obvious:

• Fuel-efficient vehicles, more walking, 
bicycling

• Replace light bulbs with Compact 
Fluorescent Lamps

• Become vegetarian, join community 
supported agriculture

• Recycle to the max
• Insulate your home
• Explain what you are doing to                                 

your neighbors & encourage them                              
to do the same

• Get politically active 56

Presenter
Presentation Notes
If you accept most of what you have just read or heard, and you aren’t in despair over it,  you’ll likely want to take some personal action yourself. I’m always asked what people should do to counter global warming and to promote more general environmental reform. Here’s a specific list of things you can do. Don’t forget the value of reading and learning more about the issues. The last one in the list is probably the most important one. Write letters to political leaders, editorials to newspapers, letters to magazines, and join political parties and do your best to educate and inform about the principles suggested in this presentation and from other readings.



Then Spread Your Action Outward
• Join an environmental organization
• Talk to your teachers and administrators 

about more getting more Earth education
• Join a political party and green it
• Write letters to the editor
• Take a small group to give                     

briefings to editorial boards
• Picket news organizations to                 

give more coverage of these issues
• Write, phone, visit elected officials 57

Presenter
Presentation Notes
As I’ve mentioned, it will take more than individual actions. The changes needed are much larger than this and need massive planning and coordination on the political levels. So supplement your personal actions with the above political actions.



Together We Can 
Make a Difference
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