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Summary of Conclusions

The main staples | have looked at are wheat, rice, barley,
potatoes, and rye.

e The world's production of these staples is not
keeping up with population growth

e Their production is stagnant or declining, and crop
areas are declining

a Per capita production (kg per person) and per capita
yield (kg per person per ha) are declining

We are witnessing a global failure of modern food
supply and hyperin ation of food prices
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Summary of Conclusions, cntd.

The main energy crops | have looked at are maize,
sugarcane, soybeans, and oil palms.

o The world's production of these crops is rapidly
expanding

a Their crop areas are increasing (exponentially for
soybeans and oil palms)

a Per capita production is increasing, but per capita
yields are declining

We are witnessing a global move away from food to
energy crops. Diverting more land to pure energy
crops, switchgrass, etc., will only deepen the crisis
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Field Development Patterns

Each ASTER sub-image covers an area of 10.5 x 12 km.
Courtesy of NASA/GSFC/METI/ERSDAC/JARQOS and U.S./Japan ASTER Science Team
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Driving on Pure Corn Ethanol

Assumptions:

o Chevy Tahoe, 9 mpg, 10,000 miles/year: 1,111 gal
ethanol/year

e 2.5 gallons of pure ethanol/bushel (no denaturant)
a Fossil energy output:input = 1.25
Results:

a Burn corn suf cient to feed 67 people to drive and 54
people to produce the ethanol fuel

o All Americans driving of corn ethanol = food for 36
billion people on 6 Earths

e Emit up to 50 % more GHGs than from gasoline
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Food Crops Are in Decline. ..

Brief Explanation



World Grain Crops...
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Areas of World Grains. ..
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Yields of World Grains.. .
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Per Capita Production. ..
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Per Capita Production - Trends...
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Per Capita Yields. ..
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Per Capita Yields - Trends. ..
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Agribusiness Invades the Tropics. ..

Brief Explanation



World Energy Crops...
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Areas of Energy Crops...
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Forest Fire, Central Borneo

Red is forest. Sources: www.pandhitopanji-f.org/.../imagegallery.ntm, ESA



More Borneo Forest Fires

STS048-71-090: NASA-Johnson Space Center, The Gateway to Astronaut Photography of Earth
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Amazon Deforestation: Result

Source: Greenpeace: New soybean elds



Yields of Energy Crops. ..
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Per Capita Production. ..
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Per Capita Production - Trends...
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Per Capita Yields. ..
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Per Capita Yields - Trends. ..
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Fallure of Green Revolution...

Brief Explanation



Ef ciency of World Agriculture
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Ef ciency of US Corn Agriculture
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The Law of Diminishing Return
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Breading New Hybrids. ..
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Global Food Price Hyperin ation. ..

Brief Explanation



Grain Prices. ..
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Grain Prices. ..
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World Food Price Index. ..

Source:
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Failure of “Energy Crops”. ..

Case of switchgrass



Switchgrass Ethanol Conclusions

a There is a less than 50% probability that the
switchgrass yield is larger than 4 tonnes per hectare
and net ethanol yield exceeds 600 L/ha (64 gallons
per acre)

a To survive for up to 8 years of harvest, switchgrass
must be fertilized just like corn

a Because of heavy fertilization and inef ciency of the
re nery, the greenhouse gas emissions from
switchgrass ethanol are 2 times higher than from
gasoline

e 4 m? of ef cient PV cells generates the same power
as one ethanol from 1 hectare of switchgrass
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Solar Cells vs Switchgrass Ethanaol. ..

Switchgrass field

ﬂ PV cells

Source: Patzek, 2008 (submitted to a peer-reviewed journal)



Biofuels vs. Photovoltaics. ..

Dr. Chris Somerville , EBI Director, 2/27/2008, Citris
Seminar, UCB:

“The potential of photovoltaic technology for meeting the
world's rapidly growing energy needs hasn't panned out
In the 87 years since Einstein won the Nobel Prize for
discovering the photoelectric effect. A better bet is to lay
microscopic siege to the Earth's abundant plant cells,
break down their walls and extract their sugars to
produce alcohol for fuel.”

As reported by CHARLES BURRESS, UC research to focus on biofuel from plants, San
Francisco Chronicle, February 28, 2008
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Conclusions

a There has been a systemic breakdown of
democracy, science, and common sense in dealing
with global food supply and energy production

o Extreme hardship to an ever larger number of poor
people and destruction of the lungs and kidneys of
the planet have been the result

e Start growing your own food and decrease your use
of energy as much as you can

a Write your representatives, protest, so that you do
not become hapless victims of other people's
delusions
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The Plaque...



Best PV Cells...

Source: FLawrence Kazmerski, Don Gwinner, Al Hicks, NREL, 11/11/07
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Breading Soybean Hybrids. ..
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