National Organic Coalition
July 13, 2009
Barbara Boxer
Chairman
Committee on Environment and Public Works
United States Senate
Washington D.C. 20510

James Inhofe
Ranking Minority Member
Committee on Environment and Public Works
United States Senate
Washington D.C. 20510

RE: THE BENEFIT OF ORGANIC AGRICULTURE FOR REDUCING GREENHOUSE
GAS EMISSIONS AND MITIGATING AND ADAPTING TO CLIMATE CHANGE
Dear Chairman Boxer and Ranking Member Inhofe:
On behalf of our organizations and members, we are collectively writing to encourage the
Environment and Public Works Committee, as part of its consideration of climate change
legislation, to recognize the benefits of organic agriculture practices for reducing greenhouse gas
(GHG) emissions and mitigating and adapting to climate change. Within the agricultural sector,
increasing peer-reviewed research is demonstrating that organic and other systems that prioritize
soil health and carbon addition as well as avoid the use of chemical pesticides, herbicides, and
fertilizers, have the greatest potential for reducing GHG emissions and combating and mitigating
climate change impacts in the future.
In particular, we recommend, based upon the scientific evidence included in this letter, the
following organic practices to be eligible for offset credits within the current legislation for either
their ability to reduce emissions or to sequester carbon:
1) Certified organic agriculture for its demonstrated ability to fundamentally reduce GHGs;
2) Cover cropping and abstaining from fallow fields, particularly with leguminous crops
which can reduce synthetic fertilizer use and sequester carbon;
3) Abstaining from synthetic pesticide use;
4) Abstaining from synthetic fertilizer use;
5) Addition of compost and/or manures into soils at an appropriate rate determined by a
nutrient management plan;
6) Organically managed and rotational pasture, range and paddock lands for meat and dairy
production for their demonstrated ability to sequester carbon.
Furthermore, we also encourage the Committee to consider adaptation programs in the current
legislation that will benefit all types of agriculture. Additional research is needed to build upon
existing research that demonstrates that organic production systems may be better suited for
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potential climate change impacts. We recommend that the Committee establish adaptation research
programs to better investigate these issues.
In the United States, it is estimated that the food system uses nearly 20% of our total energy and
fossil fuel requirements in the country.1 The production, packaging, and application of synthetic
fertilizers and pesticides, substances prohibited under the Organic Foods Production Act (OFPA),
account for much of this energy use. Each year, the U.S. agricultural system uses nearly forty
billion pounds of synthetic fertilizers2 and more than one billion pounds of synthetic pesticides.3
Fully 40% of all agriculture production energy goes into making synthetic fertilizers and
pesticides.4 The production of synthetic fertilizers and pesticides contributes more than 480 million
tons of GHG emissions to the atmosphere each year.5
In addition, the EPA estimates that, once on soils, synthetic fertilizers generate over 304 million
pounds of GHG emissions annually.6 Any serious approach to climate change must address the
enormous contributions of conventional, industrial agricultural systems to the production and
accumulation of GHGs.
Reducing Greenhouse Gases with Organic Practices and Systems
Fortunately, there are proven ways to reduce emissions from agriculture and, moreover, use
agriculture as a tool for climate change mitigation: transition agriculture in the direction of organic
and related systems. As stated by the United Nations Food and Agriculture Organization (FAO),
“[w]ith lower energy inputs, organic systems contribute less to GHG emissions and have a greater
potential to sequester carbon in biomass than conventional systems.”7
While mitigation of GHGs is important and will be discussed below, it is crucial to begin the
discussion with ways to fundamentally reduce GHG emissions in agriculture. Only if the
background emissions of agriculture are reduced will the reduction of carbon levels through
sequestration make any real difference. Scientific studies are increasingly demonstrating that
organic agriculture has an overall lower global warming potential (GWP) and significantly fewer
GHGs. Research published last year demonstrated that organic commodity cropping systems
required half the energy inputs and have about three-fourths the total GWP of conventional
systems.8
Additional studies show that organic cropping systems use about thirty percent less fossil-fuel
energy than conventional systems.9 A key reason for the reduced GWP of organic systems is the
elimination of synthetic fertilizers and pesticides. And, new evidence shows that such benefits at
the production stage are reflected in life cycle analyses of processed products. In a recent study
comparing the life cycle emissions of organic and conventional wheat bread, scientists concluded
that organic wheat bread has about 30g of CO2-eq less than that of the conventional loaf.10
In addition, organic systems also reduce nitrate leaching from fertilizers in comparison to intensive
conventional agriculture systems,11 and organic compost has the ability to reduce nitrogen and
phosphorus leaching five-fold when compared to synthetic fertilizers.12 By comparison, organic
production systems that use cover crops, compost, and intercropping instead of synthetic fertilizer
not only avoid the initial GHG emissions from the production of fertilizers, but also prevent
fertilizers from leaching into waterways.
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Organic and pasture-based animal production
Organic and pasture-based animal production can also play a significant role in reducing GHG
emissions. Animal production contributes nearly one fifth of all global GHG emissions, thus
making it a significant source of GHG emissions.13 Many of the synthetic fertilizers and pesticides
used in the United States are for feed crops for animal production. It is estimated that about half of
the grain and oilseeds grown in the United States are fed to livestock,14 and conventional grain-fed
beef requires twice as many energy inputs as grass-fed beef.15 Scientists have suggested that
reducing feed grains is the single best way to cut GHG emissions in animal agriculture.16
A 2006 life cycle assessment of three modes of Irish beef production – conventional, pasture-raised,
and organic – found that both pasture-raised and organic systems generate fewer GHGs than the
conventional system, with the organic system producing 17 percent less than conventional. The
difference would likely be even more dramatic in comparison to U.S. conventional beef production,
since Irish beef cattle are primarily finished on grass rather than grain.17 Other research has drawn
similar conclusions, finding that organic animal production systems have more than one-third less
GWP of intensive systems as well as reduced impacts on eutrophication and acidification.18
Manure management and enteric fermentation are also significant sources of GHG emissions.19
Part of the reduction in GHGs associated with pasture-based animal agriculture is the result of
reduced methane emissions from enteric fermentation. Enteric fermentation is a biological process
involving microbial fermentation that occurs during the digestive processes of animals, especially
ruminant animals such as cattle, sheep, and goats. A byproduct of this process is methane which is
either exhaled or eructated. Enteric fermentation is now the single largest source of methane
emissions in the United States.20
Diet can play a significant role in reducing methane emissions from enteric fermentation. Scientific
studies show that the addition of fats in the diet from natural sources typically found in pasturebased systems including sunflowers, flaxseed and alfalfa can reduce emissions.21 In general, studies
have found that such additions can reduce methane emissions by about 20%.22 Additional research
demonstrates that cattle fed feedlot diets, often rich in corn and soy rather than forage, have higher
rates of emissions. One study found that methane production was 20% higher in beef steers from a
feedlot where they were fed low forage to grain diet compared to steers on high forage to grain
diet.23 Grazing on high-quality forage reduced methane emissions up to 22% in beef cattle in one
study.24 Authors of another study noted, “The reduction in methane emissions was related to better
digestibility of high quality forage, which resulted in better efficiency of utilization, as was
observed in higher average daily gain.”25 Recent reports suggest that farmers are beginning to
recognize the benefit of changing diets to reduce methane emissions, and that the food industry is
encouraging the grazing of cattle on natural forages and grasslands to do so.26
In 2007, the EPA reported that livestock manure management is responsible for over 55 million
metric tons of GHG emissions,27 mostly in the form of methane and nitrous oxide. Improper
manure storage in large-scale systems typically found in concentrated animal feeding operations
(CAFOs) increase GHG emissions because waste is often pooled in large lagoons and holding
ponds rather than being directly incorporated into soils.28 During manure storage and
decomposition, gaseous by-products including hydrogen sulfide, carbon dioxide, ammonia, and
methane are produced and released into the atmosphere.29
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The EPA has determined that when manures are stored or treated in systems that promote anaerobic
conditions, like liquid storage systems commonly found in CAFOs, the decomposition of manure
produces great amounts of methane, unlike when manure is handled as a solid or deposited on
pasture, range or paddock lands. Manures spread appropriately on pastures and paddocks produce
minimal amounts of methane.30 Research has also documented that manure stores on conventional
farms emitted about twenty-five percent more methane gas than organic farms.31
Greenhouse Gas Mitigation through Carbon Sequestration
As mentioned above, organic production systems and practices also have the ability to mitigate
GHG emissions through carbon sequestration. FAO has noted that “organic soil management
focuses on increasing soil organic matter, which increases carbon sequestered in the soil. Organic
practices that do so include addition of manure and plant residue to the fields, mixed cropping,
green manuring, legume-based crop rotations, agroforestry and minimum tillage.”32
While many types of agriculture have the ability to sequester carbon, organic agriculture has
demonstrated that it can sequester more carbon and build soil better than conventional systems,
including conventional no-till systems.33 Research performed at the USDA found that after nine
years of comparing various no-till systems to organic systems, the organic production system
sequestered more carbon. Scientists noted, “Despite the use of tillage, soil combustible carbon and
nitrogen concentrations were higher at all depth intervals to 30cm in organic agriculture compared
with that in all other systems.” Further, the scientists concluded that, “these results suggest that
organic agriculture can provide greater long-term soil benefits than conventional no-till, despite the
use of tillage in organic agriculture.”34
Numerous studies have further shown that organic soils can sequester more carbon than
conventional soils and that synthetic fertilizer can have a negative impact on carbon
sequestration.35363738 In one eighteen-year study comparing fields fertilized organically to those
synthetically fertilized, scientists found that the organic fields sequestered three to eight more tons
of carbon per hectare.39
In comparisons of field trials of organic and conventional farming plots, researchers found that
while soil carbon levels were initially the same, after more than two decades the organic systems
had significantly higher soil carbon levels. The organic systems—one using legume cover crops
and the other using manure—retained more carbon in the soil, “resulting in an annual soil carbon
increase of 981 and 574 kg per hectare…compared with only 293 kg per hectare in the conventional
system.”40 Similar long-term research at the United States Department of Agriculture (USDA)
demonstrated that organic agriculture increased overall soil health more than conventional no-till
methods and resulted in increased yields over conventional production.41
Further, organic grazing systems can sequester more carbon than confined animal systems. In the
United States, certified organic animal production has a pasture component that requires livestock
producers to utilize organic pasture systems as a significant portion of the animal’s diet.42 One
study has shown that pastured animals in rotational intensive grazing could increase soil carbon to
offset GHG emission by 15 to 30 percent.43 Soils and pastures are carbon sinks; pasture-based
farming methods could absorb up to 21 million metric tons of carbon dioxide and up to 7.8 million
metric tons of nitrous oxide in the organic matter of pasture soils.44
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Organic Agriculture for Climate Change Adaptation and Food Security
One of the greatest challenges of climate change will be finding ways to adapt to the myriad of
potential impacts. Securing and maintaining a food system that can continue to produce, despite
unexpected weather and climate events, is crucial for the future. Organic agriculture, which may be
more resilient to climate change impacts, will be a necessary component to this challenge. The
FAO has taken note of this in a 2006 paper: “As climate change occurs, the ecosystem on a
diversified organic farm is more likely to go through natural stages of succession, adapting in ways
that prevent whole agroecosystem collapse.”45
Among the greatest threats of climate change will be the impact on biodiversity and the potential
global loss of life. Biodiversity contributes to ecosystem functioning and maintenance; as
biodiversity decreases it will be extremely difficult to retrieve and recover.46 The FAO notes that
monoculture practices will also likely decrease biodiversity, a crucial component to health
agroecosystems.
“Simplifying farms by growing monocultures and removing vegetation in the margins
further reduces biodiversity in and around farms. Such practices not only cause
environmental damage but create agroecosystems that will be less resilient to climate
change. Organic farms, on the other hand, are designed with biodiversity in mind, as diverse
ecosystems provide a number of important services on the farm.”47
Considering the loss of biodiversity as a potential climate change threat is vital for species
preservation. Endangered and extinct species are already documented throughout the world, but
climate change is causing more subtle losses in species and diversity.48 Many of the species more
prevalent in organic farming were known to have declining diversity and numbers as a result of
previous agriculture intensification.49 The biodiversity benefits associated with organic farms likely
derive from the management practices absent from or rarely utilized in most conventional
systems.50 Specifically, organic farms have considerably more spiders,51 birds,52 butterflies,53 and
other species,54 in both number and species count. Maintaining biodiversity on farms will be crucial
to sustaining food production and ecosystem functions and organic production can perform this
task.
Climate change also has the potential to threaten agriculture through changing water and weather
patterns increasing both drought and run-off.55 Soil organic matter and soil carbon content are
important for water absorption and retention and can be greatly affected by changes in these
elements.56 Increasing organic matter in soils leads to a direct increase in the ability of soils to
retain water57 and will be an important tool for combating drought and potential flood conditions
from increasing snow melt and runoff.58 Organic soils have higher levels of soil carbon and
research has shown that in drought conditions, organic systems produced corn yields twenty-eight
to thirty-four percent higher than conventional systems.59 As weather patterns and precipitation
continue to change, existing evidence suggests that organic agriculture will be better able to adapt
and continue to produce in uncertain conditions.
In light of the recent food crisis, our society is also reminded of the need to consider agricultural
development and food security threats that may result from climate change impacts, particularly in
developing countries. Research published this year in Science has clearly documented the food
security concerns of increasing global temperatures, noting with high probability that growing
season temperatures in the tropics and subtropics at the end of the 21st century will exceed even the
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most extreme temperatures recorded between 1990 and 2006. The conclusions are simple: “Global
climate change thus presents widespread risks of food insecurity”.60
Reports from the United Nations have recognized the vital role of organic agriculture in food
security. “Organic farming leads to many improvements in the natural environment, including
increased water retention in soils, improvements in the water table (with more drinking water in the
dry season), reduced soil erosion combined with improved organic matter in soils, leading to better
carbon sequestration, and increased agro-biodiversity. As a result, soils are healthier, are better able
to hold water and are more stable, can sustain plant growth better and have a higher nutrient
content. All this enables farmers to grow crops for longer periods, with higher yields and in
marginal conditions.”61 Further research has clearly shown that organic agriculture can yield equal
to or greater than conventional systems, particularly in developing countries that are slated to be
most affected by climate change impacts.62
As climate change legislation is discussed in Congress, we encourage you to incorporate provisions
and appropriate offsets that address the key role of agriculture in climate change. Alternatives like
organic production systems offer many benefits for the environment and our nation’s many smallto-medium-sized family farms, which have a clear role to play in GHG mitigation. Further, it is
clear that organic practices are a viable option for farmers in developing countries and may help
increase food security in the face of climate change impacts.
Thank you for your consideration and we look forward to working with you to help enact
comprehensive and progressive climate change legislation that will transition our economy to a
more sustainable future.
Sincerely,
Lisa Bunin, Center for Food Safety [Lbunin@icta.org]

Steve Etka, Legislative Coordinator, National Organic Coalition [steveetka@gmail.com]
On behalf of The National Organic Coalition, including:
Jay Feldman, Beyond Pesticides
Lisa Bunin, Center for Food Safety
Keith Olcott, Equal Exchange
Patty Lovera, Food & Water Watch
Russell Libby, Maine Organic Farmers and Gardeners Association
Faye Jones, Midwest Organic and Sustainable Education Services
Robynn Shrader, National Cooperative Grocers Association
Ed Maltby, Northeast Organic Dairy Producers Alliance
Steve Gilman, Northeast Organic Farming Association -Interstate Council
Michael Sligh, Rural Advancement Foundation International –USA
National Sustainable Agriculture Coalition, Martha Noble
Organic Farming Research Foundation, Mark Lipson
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