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Why Localize?
Responding to overshoot and the
reverse of globalization
Jason Bradford
Sept. 26th, 2005
Willits Community Center

The subtitle of my talk includes two important terms: overshoot and globalization. Most
people are unfamiliar with overshoot, and, for many, globalization is assumed to be the
normal course of human progress. My message may disillusion those with this belief.
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Carrot and Stick

Why we ought to
localize

Why we have to
localize

My job is to motivate a change in societal behavior. This is not an uncommon mission,
but the kinds of changes I am asking for run counter to many recent trends and reward
systems. So I’ll try to put these changes in familiar terms.
In general, people want to avoid pain and obtain pleasure. Over the long term, our
behaviors are conditioned to create fears and desires that motivate patterns of activities.
To modify these behavioral patterns I offer the “carrot and stick” model. The “stick” is
our punishment for current behavior patterns, and the “carrot” is our reward for changing
our ways.
But we are mostly adults here, and I am not your parent, or a cop. So this model is
incomplete. For this to work, all of us are going to have to become self motivated and
reinforce these changes by working together. So I hope to also bring us together tonight
around some shared values and goals.
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How We Got Here
Fossil fuel
windfall

permitted

Freedom from manual labor
Rapid technical advancement
Long period of economic and
population growth

leading to
Overshoot

creating

False cultural sense of
invincibility & freedom
fostering
unawareness of from natural constraints

The first part of my talk will discuss how we got into our current predicament.
It helps to understand why a situation developed so that when seeking solutions the same
mistakes are not repeated.
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My Background

Weinmannia balbisiana, Ecuador

Weinmannia rollottii, Colombia

Geissois polyphylla, New Caledonia

Callicoma serratifolia, Australia

Bauera rubioides, Australia

Before we get into all that, I want to give you some background about myself.
I love plants. I am especially drawn to trees. I end up liking a particular group of trees
and shrubs and decide to study it for my doctoral thesis.
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Along the
Way

Western Samoa

Madagascar

Solomon Islands
Peru

My education is multifaceted.
I meet, work and live with people from totally different cultures.
5 out of 6 billion people live in what are typically considered “poor” countries. I develop
some understanding about how most people of the world live. This makes me keenly
aware of how many possibilities exist beyond the culture I was raised in.
Perhaps this makes me more open to change.
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Climate Change and Cloud Forests
My wonderful plants live in climate-sensitive “cloud forests”

Towards the end of my doctoral research, I become aware that the plants I have been
studying may be in serious danger due to climate change.
The tropical cloud forests they inhabit are identified as particularly sensitive to climate
change.
I am emotionally bonded with these wonderful plants. This scares me.
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Research Program
View from
3400 m,
includes
ridge of
Trocha
Union, a trail
that descends
through
cloud forest
between
3400 and
1700 m.
Study plots
sample the
diversity and
structure of
this forest.

Kosñipata valley, ca. 50 km east of Cusco, Peru.

I bring together many scientists to study how climate change impacts species in tropical
cloud forests.
Here’s our primary study site in Peru. We are researching both the forest and the climate,
particularly the formation and movement of clouds. In each of our sample plots (see the
boxes) we find a very distinct set of species, but with some overlap.
Depending upon the severity of climate change, species from these forests may have to
migrate upwards the equivalent of 1, 2 or 3 or more “boxes” and do so very quickly. The
more the climate changes, the more likely species will go extinct during this change.
I really want to get this right. I want the best information, I want to understand this
system properly because I believe that understanding may help both the biodiversity and
the local people fare better. So I start learning a lot about our economic system.
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Perceptions and Information

Things I think I know
Things I think I know
Things I know I don’t know
Things I don’t know I don’t know

I’ve gone through this background of myself because it illustrates how we all have
different backgrounds that determine how we interpret new information and plan for the
future.
If we were to make a list of things we know and a list of things we don’t know, there’d
still be those things we don’t know we don’t know. If we compared our lists among
ourselves, we’d find a lot of differences among us. These differences can be good. We
need diversity to handle different kinds of challenges.
But these differences can be a liability. Because how people respond to new information
is largely determined by what their past has been and how this has shaped the way they
view the world.
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Differences as a Liability
How do we explain high
gas prices?
1. Troublesome
foreigners
2. Greedy corporations
3. Natural disasters
4. Government
regulations
5. Lack of investment
6. Over consumption

I’ll discuss the rise in energy prices, especially oil, as an example. Notice the many ways
this factual information is interpreted.
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The Bumper-sphere

Ironically, there are many bumper stickers, things to put on cars, that express our
frustrations and/or denial over this issue.
If we can’t agree on the problem, how can we even act on a possible solution?
Furthermore, what if we don’t actually know what we think we know? What if we
haven’t even identified the reason for the problem?
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Is this the True Explanation?

Maybe most of our ideas about why gas prices are so high, shaped by past events, are
incorrect, or at least incomplete, today. Could Peak Oil have something to do with it?
In the next part of my talk I will put Peak Oil into a broader conceptual framework called
“overshoot.”
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What’s at Stake

Now the reason I am going to go into some detail here is because having good
information and understanding of the true nature of a problem is very important. If we
don’t know why something is, we can’t act rationally to take appropriate action. If we
blame others for a problem that is perhaps of our own making, or a natural phenomenon,
then we can do serious damage.
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Shared Values
Responsibility
Ingenuity
Security
Community
Cross political,
ethnic, religious,
economic, gender, &
generational lines

During times of division and stress, it is important to remind ourselves of what we have
in common.
Life has risks. We manage these by acting responsibly, solving problems through
ingenuity, thinking about long-term security, and by seeking mutual support through
community.
If people with different worldviews and ideas can at least agree on this shared set of
values, community can build through shared experiences even when visions of the future
may differ.
I suggest four common values (RISC): Responsibility, Ingenuity, Security and
Community that should have broad appeal.
Whenever difficulties arise, remind each other about what you share.
Groups will go through phases of honeymoon, chaos, and renegotiation. The shared
values will be the glue that helps groups move into productive stages. Only after
struggle, will true communities emerge.
See:
http://www.fce-community.org/community_building.php
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Overshoot—The Stick
overshoot = growth beyond the long-term carrying
capacity of the environment
How overshoot can occur:

How they apply to humans:

1. Fertility feedback lag

1. Demographic momentum

2. Decreased carrying
2. Pollution, soil loss, and climate
capacity due to changing
change affect food production
environmental conditions
3. Modern medicine, pesticides
3. Ecological release from
and herbicides, removal of
competitive and parasitic
predators and competitors for
species interactions
livestock and crops
4. Unsustainable drawdown 4. Depletion of fossil fuel and
of resources
ground water reserves

Okay, let’s talk about the first major class of reasons to localize, “the stick” so to speak.
These fall into the category of overshoot.
I am a population biologist and so I know a bit about this topic. There are a few simple
mechanisms that cause overshoot. The human population demonstrates every one of
these.
A population in overshoot needs to rapidly reduce its load on the environment and any
dependency it has on depleting, non-renewable resources. I’ll explain why.
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Stocking Rate

Most people have a basic understanding of carrying capacity. Think of cows in a field.
How many can you put in a particular area? If you put too many the pasture will be
degraded. If the cows are small breeds you can put more in the field than if they are large
breeds. So it is not just number of cows, but their total load on the environment that is
important.
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Ecological Footprint

Just like agronomists can estimate the proper stocking rates of cows in a field, scientists
can estimate the total environmental load of humanity on the planet. The most well
known measure of this is called the Ecological Footprint.
How far overshot are we? In 1999 humans were at least 20% beyond a sustainable
economy. The Ecological Footprint is conservative because it does not measure the
erosion of topsoil, the influence of pollution on biological productivity, or the
dependency of an economy through its built infrastructure on the rapid drawdown of nonrenewable resources. It does measure the biological production capacity needed to
absorb some of the wastes of economic processes (e.g., acres of forests needed to counter
fossil fuel emissions). In reality then, our overshoot is probably much higher than
suggested here.
See:
Wackernagel, M., et al. 2002. Tracking the ecological overshoot of the human economy.
Proceedings of the National Academy of Science 99(14): 9266-9271.
http://www.pnas.org/cgi/content/abstract/142033699v1
Also:
http://www.myfootprint.org
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Living on Capital
The humble dirt farmer

Living on Interest

versus

Donald Trump

Living on Capital

$1,000,000 at 3% interest

$1,000,000 at 3% interest

remove $30,000 per
year of steady income

remove $100,000 per
year until it runs out

How does a population survive if more than one Earth is required to support it? The
analogy often used to explain this goes as follows:
Imagine you have a bank account with a large endowment. If you withdraw only a
modest amount, you can live off the interest accrued. On the other hand, if you spend
wildly you can have fun but burn into the capital and then go bankrupt. Many people
seem to want the short-term prestige of wealth even at the expense of their long-term
security. Maybe it has something to do with so-called sexual selection?
Scientists are telling us that our economy is essentially living irresponsibly off of
Nature’s Capital instead of drawing from it modestly as an endowment. We are literally
burning through our endowment of natural resources upon which our lives depend. It is
hard to contemplate anything so irresponsible and to understand why we can’t seem to
face this issue, but I’ll try to explain how we got into this mess.
See:
Herman E. Daly & Joshua Farley. 2004. Ecological Economics: Principles and
Applications. Island Press: Washington, D.C.
http://www.ecoeco.org/
http://www.steadystate.org/
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Resource Drawdown—Peak Oil

Rate of resource drawdown
is now “peaking” while
demand climbs.

“Peak Zone” ca. 2005-2010

We could discuss many resources here. Ancient stores of below ground water, or
aquifers, are rapidly being depleted. Forests are being felled faster than they can grow
back. Mineral ore deposits are declining in quality and abundance, etc.
But I will focus on fossil fuels in particular for two reasons:
1. this example illustrates the same principles as all others, and,
2. energy availability largely enables the drawdown of other resources, e.g., pumps for
water, chainsaws, bulldozers and drills for deforestation and mining.
Of course a resource needs to be found before it can be used. With oil, we are finding
much less than we use.
Graphic from:
“Oil Depletion—The Heart of the Matter” by C.J. Campbell
http://www.oilcrisis.com/campbell/TheHeartOfTheMatter.pdf

Slide 19

Actual Oil Foraging Graph
More drilling
becomes
energetically
senseless
(price is
irrelevant
unless use is
for something
other than
fuel)

The first 500
tap half the reserve

Another 2500 are
needed for the rest

A “Wildcat” is a well drilled

A resource doesn’t simple run out one day. What happens is that it begins to get more
and more difficult to obtain and so the rate of availability declines. The peak represents
the top of this arc from increasing to decreasing extraction.
Data on oil recovery show how, over time, resources become scarce. The first wells
drilled give big returns. Later wells find smaller, deeper pockets of oil. This means that
it eventually makes no sense to drill any more because more energy is spent drilling than
is returned in oil energy.
The same rules apply for natural gas, coal or uranium. Extraction of all these will reach a
peak relatively soon.
Graph from: “Peak Oil: an Outlook on Crude Oil Depletion” by Colin J.Campbell, Oct.
2000
Web source:
http://www.greatchange.org/othervoices.html
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Soda vs Milkshake

Cheap and easy oil

Difficult and expensive oil

It may help to understand the decline in resource availability by thinking about something
more familiar.
The first wells get out the light oil near the surface that is under pressure. This stuff is
like a soda. After that is gone, what remains is thicker. It is harder to pump out so it
comes to the surface at a slower rate. This stuff is more like a thick milkshake.
Remember, the peak happens when the rate of extraction is about to decline. Even if
there’s a lot of that thick stuff available, it may be impossible to get it out fast. So the
total volume of fluid is less important than its viscosity. Keep this in mind when you
hear reports about how large the particular reserves of a country might be. Do these
reserves represent soda or milkshakes?
After all, there’s plenty of hydrogen on the moons of Jupiter. Doesn’t do us much good
though, does it.
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Do These Resources Matter?
Per capita
energy use

1979

Population would
follow this energy
decline

What?
Why do I
say such
things?
Richard C. Duncan, Ph.D.
Institute on Energy and Man,
June 27, 1996

Most people take these resources for granted. We tend to be too caught up in our daily
lives to realize how dependent we are on non-renewable resources. Literally speaking,
the matter and energy in our bodies is made possible by exploitation of fossil fuels, and
fossil fuels are by far the most important energy source we employ. Unless we find
another energy source the peak in energy will be followed by a peak in food, which will
be followed by a peak in population.
On a per capita basis, the first two peaks have already occurred. Absolute peaks in
energy and food have possibly occurred or are about to. Population is likely to peak in
the not-to distant future.
Several times humanity has been warned that this is likely to take place if no great
changes are made, but with little effect.
Some examples:
“To put this in context, you must remember that estimates of the long-term carrying
capacity of Earth with relatively optimistic assumptions about consumption,
technologies, and equity (A x T), are in the vicinity of two billion people. Today's
population cannot be sustained on the 'interest' generated by natural ecosystems, but is
consuming its vast supply of natural capital -- especially deep, rich agricultural soils,
'fossil' groundwater, and biodiversity -- accumulated over centuries to eons. In some
places soils, which are generated on a time scale of centimeters per century are
disappearing at rates of centimeters per year. Some aquifers are being depleted at dozens
of times their recharge rates, and we have embarked on the greatest extinction episode in
65 million years.” -- Paul Ehrlich (Sept. 25, 1998)
"If current predictions of population growth prove accurate and patterns of human
activity on the planet remain unchanged, science and technology may not be able to
prevent either irreversible degradation of the environment or continued poverty for much

of the world.
The future of our planet is in the balance. Sustainable development can be achieved, but
only if irreversible degradation of the environment can be halted in time. The next 30
years may be crucial." -- US National Academy of Sciences and the Royal Society of
London (1992).
See also:
LIMITS TO GROWTH (1972) Dennis L. Meadows et al.
(http://www.clubofrome.org/archive/reports.php)
BEYOND THE LIMITS (1995) Donella H. Meadows et al.
(http://www.unh.edu/ipssr/Lab/BTL.html)
WARNING TO HUMANITY (1992) Union of Concerned Scientist’s message signed by
over 1,500 members of national, regional, and international science academies.
(http://www.deoxy.org/sciwarn.htm)
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Food and Energy
Triad Nitrogen, Donaldsonville LA
Closing in 2004

•Industrial fertilizer plants use natural gas
•Tractors, pesticides, water pumps, food processing,
transportation, food storage—all rely on fossil fuels
•The “Green Revolution” is based on unsustainable farming
practices
“Modern agriculture is the use of land to convert
petroleum into food.” Albert Bartlett

This is not just about the threat of inflation, but also about real deprivation. To
understand why, start thinking and doing some of your own research on how energy and
food are connected. The articles referenced below will help.
Pictured here is a prime example. Fertilizer factories have doubled global the supply of
nitrogen available to plants (mostly crops) and animals (mostly humans). This has
provided an essential nutrient to agriculture that otherwise imposes a limit on the amount
of food we can grow. In addition to artificial fixation of nitrogen, there’s the mining of
phosphate rocks and limestone using heavy equipment, and the shipment of these
fertilizers around the planet.
In fact, for each food calorie produced in a “modern” farm, several fossil fuel calories are
burned.
Quote from Albert Bartlett, Professor Emeritus, Physics Department, University of
Colorado, Boulder, CO
See also:
Richard Manning, "'The Oil We Eat' Following the Food Chain back to Iraq." Harper's
Magazine. Feb 1, 2004, archived at www.energybulletin.net/30.html; Bill McKibben,
"The Cuba Diet: What will you be eating when the revolution comes?" Harper's
Magazine. Apr. 9, 2005, archived at www.energybulletin.net/5225.html; Dale Allen
Pfeiffer, "Cuba-A Hope" From the Wilderness. Dec. 1, 2003, archived at
www.energybulletin.net/1342.html; Dale Allen Pfeiffer, "Eating Fossil Fuels" From the
Wilderness. Oct 3, 2003, archived at http://www.energybulletin.net/281.html; Norman
Church, "Why Our Food is So Dependent on Oil" Powerswitch UK. Apr. 2, 2005,
archived at www.energybulletin.net/5045.html; James Brooke, "North Korea, Facing
Food Shortages, Mobilizes Millions From the Cities to Help Rice Farmers" New York
Times. June 1, 2005, archived at www.energybulletin.net/6486.html; Richard Heinberg,
“Threats of Peak Oil to the Global Food Supply” Museletter. July 3, 2005, archived at
http://www.energybulletin.net/7088.html
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Fossil Fuel Inputs: Wheat Perspective

It may help to understand what this means from the perspective of a plant. Plants can
only give us what they can produce in excess. There are tradeoffs between growth,
maintenance and defense, and reproduction. Our farming system has achieved high
yields only by using fossil fuel energy to replace much of the work usually done by the
plant.
Source of graphic:
http://www.holon.se/folke/written/stuff/ines/INES.pdf
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Fuel Contributions
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Figure 3: Sum-of-Energies model of World Population

Over the past 200 to 300 years, but especially the last 50, fossil-fueled energy has
enabled humans to raise food production and out compete other animals and take over
more and more of the productive capacity of the Earth, so in a sense we are “eating fossil
fuels.” The contribution of different sources of fossil fuel towards human population
increase has even been calculated over time.
Graphic from:
http://dieoff.org/page199.htm
A published paper related to this url is:
Campbell, Colin J., "Petroleum and People," Population and Environment 24(2),
November 2002, pp.193–208.

Slide 25

Long-term/Short-term Carrying Capacity
(K)
Short-term K: drawdown of non-renewable resources

K

Resources used
to get more
resources, i.e.,
“Industry”
Resources
discovered

Withdrawl rate
plummets
About half of
resources left

Resources
depleted

Long-term K: with renewable resources alone,
aka, “Sustainability”

time
From the previous slides we see how fossil fuels have allowed us to increase our carrying
capacity, but if these fuels are not going to last forever, and if we have nothing of
significance to replace them with, then this carrying capacity will be fleeting.
Resource pools that are replenished naturally at such low rates relative to meaningful
human time scales we call “non-renewable.” Fossil fuels and ancient aquifers are a
couple classic examples.
Essentially what happens with the drawdown of non-renewable resources is that K is
temporarily increased. This is the “short-term K” and may be referred to as a “windfall.”
When populations use only renewable resources, and do so carefully, this can be viewed
as the “long-term K,” and also goes by the name of “sustainability.”
Catton calls the excess carrying capacity provided by short-term K “temporary or
phantom” carrying capacity.
See:
http://www.greatchange.org/footnotes-overshoot-graphs.html
http://www.greatchange.org/footnotes-overshoot.html
Populations in overshoot damage the renewable resources, such as topsoil loss, polluted
air, land and water, and K eventually drops below the level it would have been if the
population had only relied upon renewables for its maintenance.
Note that with humans, many people utilize far more resources than are required for basic
necessities. Less people can be supported with high rates of resource consumption than
with low rates of resource consumption. So asking the question: “What is human
carrying capacity,” will receive the reply, “What is the per capita resource consumption
rate?”
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The Overshoot System
reproduction

knowledge & labor

+

+
Population

infrastructure
+

Industry
+

goods & services
--

--

Feedback Delay
Pollution and Resource Limits

For decades now, those with an ecological paradigm have known that the entire
population and industrial system are inherently prone to overshoot.
Population and industry reinforce one another’s growth. Population provides labor for
industry and industry provides services that populations need, e.g., medical care, shelter,
food, and transportation.
Rising populations drive demand for more industry and a growing industrial base
demands more labor!
The negative feedbacks that check this growth are not instantaneous, therefore overshoot
is an inherent threat and only sound management and foresight can prevent it.
To put this in more familiar terms:
Consider driving a car on a dark, windy, road in a rainstorm. If you drive too fast and
can’t see ahead well enough to avoid dangers you can get in trouble. It takes time to
visualize what is coming ahead, apply the brakes and take evasive maneuvers. These are
delays in the ability to cope with new information and provide appropriate feedback to
the car to slowdown and change course.
Now the data coming in clearly demonstrate an economic system at its peak and perhaps
beginning a decline. The delayed feedbacks are starting to operate.
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Ecological Economics
Nature
Human Economy
Source:
raw
material
inputs

Population

Industry

Sink:
waste
stream

Feedbacks

There does exist a large academic body of work that explains what I just have.
Ecological Economics is one fine example.
In the conceptual framework of Ecological Economics, the human economy is a subset of
the Earth system. Nature provides the inputs to the human economy, and the outputs are
wastes that nature must deal with. The human economy should not become larger than
the ability of nature to support it, either with respect to the generation of raw material
resources (Source) or the build-up of waste (Sink). Once this basic principle is
understood, questions regarding the appropriate scale of human activities are paramount.
If the human economy gets too big, nature can’t provide for all our demands indefinitely.
Note that the current form of dominant economic thought, neoclassical economics, tends
to restrict itself to the domain of the orange circle. The “circular flow” model between
households and industry is not placed within the context of natural resources or effects of
pollution on ecosystems.
See:
http://www.ecoeco.org/
http://www.uvm.edu/giee/
http://www.ussee.org/
http://www.steadystate.org/
http://en.wikipedia.org/wiki/Ecological_economics
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Greenhouse gases

Industry and Pollution

Industrial revolution begins

Contributes to acid rain

Historically, our society has been ignorant of the basic tenets of physics and ecology and
has polluted massively.
This graph shows some of the main pollutants of our atmosphere by fossil fuel burning.
Many other pollutants could be looked at as well, such as heavy metals like mercury to
artificially created persistent organic pollutants from the chemical industry.
All these pollutants are detrimental to human health and essentially undermine our ability
to eat. They also contribute to climate change.
Source:
http://www.ipcc.ch/present/graphics/2001syr/large/02.01.jpg
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Climate Change

Climate change is caused by a manmade blanket of
carbon dioxide that surrounds the earth and traps in heat.

Let me make sure everyone knows about the primary cause of climate change.
When fossil fuels are burned they release what are called “greenhouse gases” that build
up in the atmosphere. This causes changes analogous to the heat trapping that happens in
greenhouses. However, these changes are not benign. The rate of climate change now
happening is extreme relative to historic records going back hundreds of thousands to
millions of years. These changes can lead to the flooding of coastal cities, cause droughts
and crop failure, promote forest fires, and many other bad outcomes.
While anything smacking of “alarmism” is dismissed by many Americans, I believe those
of us in the U.S. are extremely naïve and isolated. Having traveled around the world, I
have seen how many people live in marginal situations. Already, climate change and
rising energy prices are leading to misery and famines in poorer parts of the world.
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Feedback Rita
Thinning Arctic ice
Weakens Gulf Stream
Heat builds up

So now we are seeing the delayed feedbacks to our actions in recent news. Scientists
believe they know why ocean temperatures are rising (atmospheric pollution) and how
this leads to more powerful storms (storms feed on warm waters).
Though the U.S. has taken a few knocks recently, this is not something just happening to
us.
For example, the first ever hurricane in the south Atlantic, Catarina, hit Brazil in March.
Climate models suggest more are to come and that global warming could be responsible.
See:
http://www.newscientist.com/channel/earth/climate-change/mg18725184.200
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Global
Trends

Atlantic Ocean
changes in
hurricanes

Atlantic Ocean
changes in
temperature

World-wide
pattern

Two recent papers published in the prestigious journals Science and Nature have studied
the trends in frequency and strength of hurricanes over the past few decades. While
natural fluctuations may contribute to a regional change, they can’t explain a global
changes shown here.
Graphics from:
Studies suggest storms linked to global warming By LISA STIFFLER
http://seattlepi.nwsource.com/local/241961_warming23.html
See also:
Global Warming is to Blame by Stuart Staniford
http://www.theoildrum.com/story/2005/9/22/3266/72605#more; Hurricanes Are Getting
Stronger, Study Says. David Terraso http://www.gatech.edu/newsroom/release.php?id=654; This is Global Warming, Says Environmental Chief: As
Hurricane Rita Threatens Devastation, Scientist Blames Climate Change by Michael
McCarthy http://www.commondreams.org/headlines05/0923-01.htm; End of 'Normal'
Hurricanes Means Preparing for Global Warming by Ted Nordhaus & Michael
Shellenberger http://www.commondreams.org/views05/0923-21.htm; Climate Science
101 by Bruce Stutz http://www.nrdc.org/onearth/05fal/climate.asp; Hurricanes and
Climate Change. Living on Earth. Sept. 2, 2005.
http://www.loe.org/shows/segments.htm?programID=05-P13-00035&segmentID=3;
Increasing destructiveness of tropical cyclones over the past 30 years. Kerry Emanuel.
Nature 436, 4 Aug. 2005.
ftp://texmex.mit.edu/pub/emanuel/PAPERS/NATURE03906.pdf; Hurricanes: A
compendium of hurricane information. Hurricanes and climate change. US Global
Change Research Program http://www.usgcrp.gov/usgcrp/links/hurricanes.htm;
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Consequences Katrina

As we have seen in the Gulf region of the U.S. this year, our vulnerabilities go beyond
the immediate loss of life and property.
Damage of our energy extraction, processing and distribution infrastructure is an ironic
consequence of these storms. And with less energy from fossil fuels available in the
future, our society will have more and more difficulty coping.
After all, it takes a lot of energy to get out of harms way and to rebuild afterwards.

Slide 33

Pollution and Food Production
Without Pollution:
sunlight+water+nutrients
= lots of food
sunlight
edible greens
water
nutrients

With Pollution:
sunlight+water+nutrients+pollution
= less food
sunlight
heavy metals
ozone
acid rain
salts
water
UV
nutrients

edible tuber

Another set of feedbacks relates to food production. Wastes that are slow to decay in the
environment and hinder biological growth or health are pollution.
Pollution makes nutrients and water more difficult to obtain.
Energy spent coping with pollution is not spent growing. Remember the concept of
tradeoffs.
We eat what plants can give us in terms of their growth and reproduction.
When populations create their own pollution, they are actually lowering their own
carrying capacity.
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Climate Change & Food Production

Greenhouse gases are a form of pollutants that change the atmosphere, which in turn
changes the climate.
Most crops are expected to have a lower output of food given models of future climate.
Ironically then, our use of fossil fuels, which has given us such high crop yields, is also
reducing our capacity to grow food.
Source:
http://www.ipcc.ch/present/graphics/2001wg2/large/08.01.jpg
Note on flawed assumptions of the crop models: 1) continued existence of unsustainable
industrial agriculture, 2) only average temperature change modeled, not temperature
variance nor precipitation, 3) for adaptation: temperature changes can be predicted and
new strains can be bred and utilized in anticipation of future climate.
Even so, food output in most regions down 20% to 50%
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Food Trends: Per Capita
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Even with fuel supplies still abundant, the destructive activities of modern agriculture and
showing diminishing returns. Global per capita food availability, measured as total
grains (wheat, rice, corn, barley, oats, sorghum) plus soy, peaked in 1984 and is on a
steady declining trend with 2003 levels at a 27 year low (data from:
http://www.fao.org/waicent/portal/statistics_en.asp). A second order polynomial
regression of the data suggests not an increase or near-term stability of food supply but a
steep per capita decline. The same data used in this figure show a decline in total (not
just per capita) food production since 1999; with grain reserves now considered
dangerously low (FAO, 2003).
Most likely, fisheries have also peaked in absolute catch levels (Hilborn et al., 2003).
We still have lots of food, plenty to feed everyone and more in fact, but are now likely
entering a decline. Trying to overcome this by deepening our dependence on modern
agriculture would be the worst response. The best response would be to: 1) transition to
sustainable agricultural systems and moderate the decline rate, 2) improve food
distribution efficiency to avoid social instability due to rising food costs, and 3) focus on
reducing fertility rates so that total human population declines no slower than the decline
in food supply.
If we falter, population will eventually decline due to higher mortality rates, a more
painful “solution.”
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Food Trends: Reserves
World Grains: 6 Yr. Trends and Projections
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For most of the past several years, consumption of food (measured in grains, which are
ca. 80% of world food supply) has been greater than production. This over consumption
has been possible by drawing down reserves. If recent trends continue, grain reserves
will run out by the end of this decade. Prices would skyrocket and there would be no
cushion remaining for emergency relief.
However, grains are used very inefficiently. The global trend has been towards greater
meat consumption. More than half of grains (70% or so) are used for animal feed in the
U.S. A change in the average diet away from meat consumption would provide more
time to alleviate this trend.
Data used in this graph from the FAO (http://www.fao.org). Look for the Food Outlook
publications, available online.
Many people assume that low food stocks will automatically lead to higher prices that
will spur farmers to produce more. However, rising costs of inputs, especially fuel and
fertilizer, is making that difficult.
See:
The growing cost of growing wheat. Andy Porter. Walla Walla Union-Bulletin. Sept.
24, 2005.
http://www.unionbulletin.com/main.asp?SectionID=1&SubSectionID=1&ArticleID=28443;
Also at: http://www.energybulletin.net/9113.html; Fertilizer Costs Soar; Farmers Face
Tough Decisions. Dan Grant. Farm Week. Sept. 23, 2005
http://farmweek.ilfb.org/viewdocument.asp?did=8379&drvid=105&r=0.81831&r=0.6571
924&r=0.2742884; Also at: http://www.energybulletin.net/9113.html
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A Systems Model
Systems Model Approach
industrial output

population

food
resources

pollution

Putting all these related factors together, land, energy, industrial capacity, population,
pollution, etc. and their feedbacks, is done using what are called systems models.
Much of this work was pioneered in the early 70s when a group of MIT ecologists and
computer modelers studied the physical basis for industrial civilization and human
population. They looked at human population and industry as part of an interacting
system so this was called the “systems analysis” approach. Their model has been
updated periodically over the past 30 years. It explains the rapid rise in population as a
result of the use of non-renewable natural resources, such as fossil fuels and mineral ores.
Their conclusion was that industrial civilization and human population size would reach
peaks and then decline UNLESS steps were taken to change from dependence on nonrenewable to renewable resources and prevent pollution build up. In other words—
become “sustainable.”
This frightens people. So I think it is generally denied, especially when an alternative set
of experts is available to provide a more comforting view.
Graph is from the World3 Model of 1992, baseline scenario.
Learn more about World 3 and the Limits to Growth series of books at:
http://www.mnforsustain.org/meadows_limits_to_growth_30_year_update_2004.htm
http://dieoff.org/page25.htm
http://www.clubofrome.org/docs/limits.rtf
http://www.chelseagreen.com/2004/items/limitspaper/Praise
http://greatchange.org/ov-simmons,club_of_rome_revisted.pdf
http://info-pollution.com/limits.htm
Note that food supply may be peaking about now, not 2020 as in this model.
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From the Gund Institute, Univ. of Vermont

Ecological economists at the GUND INSTITUTE created a newer, more complex,
systems model. Like World3, the GUMBO model permits exploration of a range of
uncertainties in both resource availability (including technological gains) and public
policy investments (e.g., education, health care, built infrastructure, ecological
restoration).
In systems models cause and effect are obscure. The interactions and feedback loops
defy simple cause-effect relationships.
Note: Given what I’ve seen of food production trends and fossil fuel depletion data, I
believe the Mad Max or Eco-Topia scenarios are more likely than the others—which
assume few resources limits. Data regarding peaks in energy and food are more in-line
with the low population scenarios.
See:
http://www.uvm.edu/giee/GUMBO/
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An Analogy

Once you learn how things work, this is how you may feel…
This plane is about to fly for 12 hours across the Pacific Ocean, loaded with over 300
people. Systems are carefully checked and monitored. Enough fuel is loaded for the
journey. The pilots maintain control.
By contrast….
Economists use the term “takeoff” regarding economic development, but the fuel load is
not measured, the gauge is not checked during flight, cargo is not weighed, no pilots
exist, and the control levers work poorly. Yet we are all (6+ billion) asked to hop on
board. Bon voyage!
At least they give out free booze and have some good movies.
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Denial is an Addiction
Pleasant inputs or thoughts

Pleasure chemicals

State of
ignorance or
delusion

Disturbing inputs or
thoughts
Pain chemicals

Denial of inputs or
rationalization of
thoughts

Because it is so astonishing that we could get ourselves into such a mess, the question
naturally arises, “How could this happen?”
Aside from, or in addition to, any conspiracy theories you might be aware of (ranging
from One World Government to Corporatism to Alien Invasion), I find it compelling to
take a look at brain chemistry and addiction. Most people are addicted to their own
“happy” chemicals.
It is well understood how organisms avoid pain and seek pleasure. Even contemplating
bad news causes pain, so avoidance and denial will be reinforced whenever possible.
This is why it can take overwhelming evidence to get people to realize something bad
when it affects them personally, though most casual observers see the obvious
beforehand.
Hence the expression, “Ignorance is bliss.” And the counter expression, “Paranoia is
having all the facts.”
See also:
http://www.energybulletin.net/3948.html

Slide 41

Complacency

So as painful as it might be, we have to break the trance of denial because it leads to
complacency. If we carry on as we are, everything is not going to be okay. So we must
accept change.
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Misplaced Faith

We also need to understand the fragility of our modern technology, which depends on
reliable energy.
Awe of technology can lead to dangerous hubris. Does our technology rely on a nonrenewable resource base? If so, why do we always expect it to rescue us?
It is difficult to get an historical perspective about this. Just because we have had
technological progress and economic growth for a few hundred years doesn’t mean it will
last forever. In fact, complex societies usually collapse.
See also:
http://www.learner.org/exhibits/collapse/
http://www.grist.org/advice/books/2005/02/08/kavanagh-collapse/
http://dieoff.org/page134.htm
http://www.carryingcapacity.org/ancienthistory.html
http://www.museletter.com/archive/154.html
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Total Delusion

Group dynamics can lead to mass delusion. History shows how common this is, from
suicide cults to national support of genocide.
Is our culture deluding us? Do we think Progress is inevitable?
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Let’s Take Charge Instead!

Okay, so we are adults, right? We can handle this information and act responsibly for our
children, the planet and ourselves!
That’s what WELL is asking Willits to do.
Graphic from:
http://www.globalpublicmedia.com/art/381
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And Willits Responds
Joint Statement towards a
Sustainable, Healthy Willits
“climate change and fossil fuel…
depletion have many concerned
about the security of essential
goods…”

City of Willits
Willits Chamber of Commerce
Willits Economic LocaLization
Renewable Energy Development
Institute

“..we need to ‘localize’ our
economy.”

North Coast Opportunities

“..solutions are in returning to small,
local community enterprises.”

Mendocino County Youth Project

Willits Action Group

“We can create many new businesses
that serve our common needs.”

Workforce Investment Board

“Our rural landscape would be
enhanced by thriving farms…”

Mendocino Land Trust

WEST CO Board

In less than a year WELL has been able to bring these issue to the attention of the broader
community, and a consensus is developing on how to respond.
List on the right includes those organizations adopting this statement through Sept. 26,
2005 in order of approval. The City Council approved in mid August.
See complete statement at:
http://www.willitseconomiclocalization.org/JointStatement0905.pdf
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It Helps to Have a Carrot

So now I’ll discuss all the reasons why localization is not just something we must do, but
something that will be good for us and should do.
When faced with all the pressures and fears of the future, it helps to have a something
positive to work towards. A carrot.
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The Future of Work
Muscle
Power!

Peak
Oil

To get an idea of how work will change post Peak Oil, let’s look back at the kinds of
changes fossil fuels imposed on our economy. Consider that a gallon of gasoline has the
energy potential of a month of human labor (111,000 BTUs per gallon, versus 635 BTUs
per hour of human work). If a gallon of gas costs $3, this is still cheap relative to the pay
a laborer would get for a month. No wonder machines replaced people and animals.
Because fuel-driven machines have replaced labor, or muscle power, for most work, the
lack of fuel will reverse this process. Some may say freedom from toil is a good thing,
but this has also made many people feel that their skills are unnecessary. What a blow
this has been to traditional artisans and farmers. We lost a wonderful cultural heritage
and replaced it with something that has no future.
Let’s put this in a positive light. We are going to recreate the sunshine economy.
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History and Future of Farms

Tractors replace
horses

Pesticides &
fertilizers

Massive farm Peak Community
bankruptcies Oil farms

Now let’s look at what this all means for the history and future of farming.
The 20th century saw the adoption of mechanized, chemical agriculture. These
techniques permitted very high yields, but only if farmers had access to expensive forms
of capital and a constant supply of off-farm inputs. Many small farmers couldn’t come
up with this capital and were absorbed by those who could. As food output rose, prices
dropped, further stressing farmers. A wave of farm bankruptcies in the mid-80’s (e.g.,
Farm Aid concerts) occurred as the amount of food produced per capita was highest in
history.
Because this system, and the associated transportation system it relies on for distribution,
are only possible with surplus oil and natural gas, post Peak conditions will require a
downscaling in farm size and farms will need to be located nearer the people they feed.
For example, a thousand acre farm will need to be broken into sections managed by
people and animal power. This means more barns and tool sheds closer to where the land
is worked. Such changes take new investments. I expect an upsurge in so-called
“Community Supported Agriculture.”
Graphic from:
http://nationalatlas.gov/agriculture.html
For a discussion of our economic future and farming see:
“The Long Emergency” by James Howard Kunstler
http://www.energybulletin.net/4856.html
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Local Models
•New family
farms
•Intergenerational
stability
•Strong ties to
broader
community
•More diverse
cultural
activities

WELL has been asking the local leaders to inspire us and help us sort out the details we’ll
need. John Jeavons spoke about sustainable agriculture, and the Decaters provide an
experienced example.
See:
http://www.growbiointensive.org
http://www.covelo.net/agriculture/farm/pages/farms_lpf.shtml
For an interview with Steve Decater see:
http://www.globalpublicmedia.com/interviews/364
For an interview with John Jeavons see:
http://www.globalpublicmedia.com/interviews/484
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Ripple Effects
Less of this

With more of this

Providing more of our basics here means that we’ll need less stuff shipped in from
elsewhere. This would have many ripple effects that I’ll explore.
How many people like the big trucks going through town?
Image of Oz Farm near Pt. Arena
http://www.oz-farm.com/
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With Safer Streets

How many people would be willing to consider bikes and lightweight electric vehicles
but are afraid of competing with today’s behemoth cars and trucks?
Make those trucks unnecessary and we open up many new possibilities.
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With More Exercise
More like this
Less like this

Sounds like a lot of work? So what. Face it. We need more exercise. Why go to the
gym when you are powering yourself around town. We can lower our out of control
health care costs by avoiding many of the diseases that plague our nation right now.
More action equals less fat, fewer strokes, heart attacks, and diabetes.
And what a great way to meet the people you share this place with. Passing by them on a
bike it is easy to stop and have a conversation.
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With New Equipment
thresher

flour mill

farm tools
Wanted: People willing to
earn an honest living wage
doing meaningful work

Who here is concerned about job opportunities for themselves, their friends and/or their
family? How many people raised children here who left because they didn’t see how
they could get a decent job here?
Once we understand the broader energy and resource issues, we understand why we are
in this job mess. With machines doing most of the work, many people become
superfluous. We may have created a large service sector to cope, but many of those jobs
are optional and low wage. And with cheap transportation fuels, imports of products
made in nations with desperately poor people, willing to work for a few dollars a day,
undermine local industries.
As an alternative, localization gives people the opportunity to do truly vital work for their
immediate community. Wouldn’t it be wonderful to make almost everyone feel that they
have something important to contribute? We are going to need so many skilled workers.
Who will farm, who will process the food, who will transport it, who will prepare it, who
will make, maintain and repair the equipment to do all of this? We will!
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Local Power
From WELL’s Energy
Inventory
•ca. $30 million annual
costs, or 24% of
median after tax
household income,
about half for vehicle
fuels
•carbon dioxide
emitted equals about 10
tons per person per
year

Local options

How many people like paying for polluting energy sources? How many people like
giving about a quarter of their income to PG&E, gas stations and propane dealers?
What if we started paying local people to install, maintain and deliver renewable energy
systems that serve us?
WELL’s Energy Group has studied both our current imported energy dependency and
created a vision with recommendations on how to transition to local energy system.
Many people are needed to make this transition. And if we pay local people to do this we
keep a lot more of our wealth right here.
See:
http://www.willitseconomiclocalization.org/EnergyIndependencePlan040805.pdf
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Opportunities Abound

When considering their possible role in a future world, people often ask me, “What can I
do?” I find it difficult to answer this question not because the choices are limited, but
because they are almost endless. So I’ll ask you all this question: “What do you want to
do?”
I know what some of you will answer. We have people here who are passionate about
some very big things, like ultra light rail. And others like littler things like herbal
medicines. Some already cook with sunlight. Some love to envision a better way to take
care of our most personal waste.
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Globalized Jobs to Localized Jobs
Replace
jobs lost
from the
global
economy
with those
of a local
“lean”
economy
How can we make the slope of this line very steep?

There’s no doubt in my mind that we are headed for some tough times. The economy we
are familiar with is going to wither and we will need to replace it ourselves.
Local communities with foresight can improve their future by creating an infrastructure
of agriculture, renewable energy, manufacturing and financial institutions that support
local needs. The goal should be to replace jobs lost from the global economy as rapidly
as possible with local jobs in a “lean” economy.
Source of graphic and discussion of the Lean Economy:
http://www.feasta.org/documents/review2/fleming.htm
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Demo Local Systems
Waste Reclamation and Recycling
Transportation
Food Processing

Farming

Manufacturing

Renewable Energy

Natural Capital Base
Here’s a concept map of how a localized economy might be structured. Getting these
systems in place is going to be necessary for an “easier” transition to the local, lean
economy.
Perhaps start with a farm and figure out how to support that farm using local resources
that become new local businesses.
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Why Economic Localization?
1. Dependency on imported goods is highly polluting and
reduces carrying capacity in the long-term (Responsibility)
2. We do have abundant local resources and the ability to live
sustainably with these (Ingenuity)
3. The production and long-distance transport of basic goods
is not, or will not be, reliable (Security)
4. This is an opportunity to get to know each other and
develop a variety of economic niches to meet individual
and group needs (Community)

To summarize, I offer four basic reasons why economic localization is the logical
response to overshoot, and presents us with some great opportunities to reinvigorate our
community.
These reasons align with our shared values.
Note that point 2 may not apply everywhere. People often ask me, “What about the
cities?” Sorry, but I don’t have an answer for that. Most cities in America can’t be made
sustainable. Their infrastructure is too energy dependent. Skyscrapers and modern office
buildings with sealed envelopes don’t function without power. They demand too much
food from areas too far from where they are. The surrounding “countryside” has been
paved over by suburbia. They are resource sinks and pollution sources.
But for a while, cities may fare better than rural areas. Much of rural America has lost its
productive base as the global economy has sent local farmers into bankruptcy. These
areas are now dependent upon imported food and energy too, but they are not part of the
distribution hubs. Shortages will hit the import-dependent, country town before it hits the
major port city.
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Now What?

Okay, I
get it!
What
next?

Slide 60

Going Local Workshop

Come to this workshop that will give more specific details on how to make this economic
transition.
Copies available at:
http://www.willitseconomiclocalization.org/GoingLocalWorkshop092005.pdf
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Expand the WELL network
“To foster the creation of a
sustainable local economy based
on the principles of sufficiency,
responsibility, and life promoting
actions.”
How?
By creating social networks that educate and empower our
community to change, via:
meetings at the Community Center, educational
speakers, hands-on workshops, media outreach,
research reports, projects, etc.

Very few communities are as well informed and motivated about these issues as is
Willits. Take advantage of this by participating in WELL events. You will find support,
ideas and create partnerships.
More than just individuals are needed to join this movement. If you are part of a business
or any community organization you can be a liaison that spreads the localization
message.
Here’s where the WELL Schedule can be found:
http://www.willitseconomiclocalization.org

Slide 62

Parting Perspective
A Tale of Two Cities
Charles Dickens, 1859

It was the best of times, it was the worst of times,
it was the age of wisdom, it was the age of foolishness,
it was the epoch of belief, it was the epoch of incredulity,
it was the season of Light, it was the season of Darkness,
it was the spring of hope, it was the winter of despair,
we had everything before us, we had nothing before us.…

The words of Dickens remind us that there is timelessness in our struggles. Most of us
are here tonight because we care deeply about our lives and the lives of those who depend
on us now and in the future. It has been a great pleasure and honor for me to come to
Willits and join this community. I have found so many wonderful, diverse people here
willing to work together towards a common good.
Right now it is not only the best of times and the worst of times, but these are really,
really interesting times!
Thank you Willits!

