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Why Reduce Fossil Fuel Use?

A Environmental reasons

Reduce carbon emissions
Reduce impacts of fossil fuel extraction and

purning

A Economic reasons
I Reduce input costs (sometimese )

AEnergy typically ~10-15% of farm costs

I Reduce risk; enhance security, independence
A Prepare for energy-constrained future
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US Energy Consumption by Source, 1775-2006
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KY Energy Consumption, 1960-2025
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Changing face of US agriculture
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Agriculture as a Producer and Consumer of Energy



Land, labor and energy

A For 30 years US farmers have been making
more efficient use of labor, land, and energy

A US farmers tend to use more land and less labor
than farmers in other parts of the world

A US farmers tend to use less energy than farmers
In other industrialized countries, but more
energy than farmers in developing countries
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Total Energy Consumed on US Farms, 1965-2002
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US Food System
Energy Use, 2002
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Proportion of national energy use

Agriculture

(direct &
Country, year |indirect)

Source

Sweden, 2000 2.5% 13%
USA, 1996 2.1% 10%
UK, 2005 1.9% 11%
USA, 2002 2.0% 14%
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Agriculture:
Small piece of energy pie

A ~15% of food system energy use
A ~2% of national energy use (industrialized)
A Exceptions:

A More intensive: A Less intensive
A Livestock A Organic
(especially cattle) R Grain
A Heated A Small farms?
greenhouses

A Plasticulture
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Red meat & dairy account for most

food GHG emissions In US
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Soll management, ruminant digestion &
manure management account for most
non-energy GHG from agriculture

Agricultural Soil Management

Enteric Fermentation

Manure Management _ Agriculture as a Portion of all
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Many successes in past 30 years

I Reduced fertilizer and pesticide use,
more efficient input manufacturing

I Switch from gasoline to diesel
I Higher yields

1 I Reduced tillage

§ A Much yet to do

I Organic conversion?

I Re-integrate animal and plant
production?

Solar greenhouses?
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IS organic agriculture more energy
efficient than conventional?

A Usually, not always
50

Frequency
(0)
0

Relative energy efficiency

A Most difference due to N fertilizer

A Exceptions are informative
I Heated greenhouses I Input transport
I Flame weeding I Low yield
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Fossil energy input [GJ / ha]

N makes most of the difference

Figure 1. Energy input of forage production systems
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Policies. CABI Publishing, OECD.




Organic production systems
tend to use less energy

Review conclusion Reference

In most field trials and studies of operating farms, Stolze et al,

the increase in yield for conventional production 2000

does not offset the extra energy used (Review)
Organic typically uses 30-50% less energy Iin Ziesemer, 2007,
production than comparable conventional UN-FAO
agriculture. It uses energy more efficiently but (Review)
requires more labor.

Organic agriculture performs much better than Gomiero et al,
conventional concerning energy efficiency 2008
(output/input) (Review)
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NBecause of 1 ts reduced
agriculture is the ideal production method for
biofuels.
[ e]
As the aim of biofuels is to reduce dependency on
non-renewable energy sources and to mitigate
environmental damage of fossil fuel emissions,

organic production of biofuels furthers these goals
Il n a way that conventi on
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Replacing Fossil Fuels on the Farm
A Fertilizers and pesticides A Diesel (27%)
(32%) i Biodiesel
I Legumes to replace I Equipment sized
synthetic nitrogen fixation for task
I Reconnect crop and I Machinery
animal production maintenance s
I Integrated pest I Draft power; 3
managem_ent human power
A Diversity A Electricity (21%
A Resistant varieties

A Place-appropriate |sler

production systems I Wind
A Biological control, I Hydro
botanicals i Biomass
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March 24, 2009, Shelbyville, KY.
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Mulching: Paper & hay

Instead of plastic
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