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Outline

• N2O offset project background 

• N2O emissions in agriculture and climate change

• N2O project implementation 
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Project Background and Summary

• Nitrous Oxide (N2O) is a powerful non-CO2 greenhouse gas (GHG). 

– 100-year Global Warming Potential (GWP) is 296.

– 1 ton of N2O emissions = 296 tons CO2e.

• This EPRI project is focused on demonstrating the potential to achieve 
large scale, cost-effective GHG emissions offsets by reducing N2O 
emissions from agricultural crop production.

• EPRI developed this project in collaboration with one of the world’s 
foremost experts on non-CO2 GHG emissions from agriculture –
Dr. Phil Robertson, Professor of Crop and Soil Sciences at Michigan 
State University (MSU). 
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EPRI N2O Project Goals

• Increase breadth of options available 

to electric companies and others to 

offset GHG emissions in response to 

potential carbon constraints.

• Demonstrate an innovative approach

to creating cost-effective, 

widespread and 

large-scale GHG reductions.

• Develop a way for electric companies 

to create GHG emissions reductions 

in collaboration with the 

agricultural community.
Row crop ecosystems, such as this corn crop in the 

United States, contribute to ~50% of anthropogenic 

N2O emissions.
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Key Tasks 

1. Evaluate technical potential and economic cost to 

offset GHG emissions by reducing N2O emissions 

from agricultural crop production.

2. Conduct field testing to confirm that N2O “flux” can 

be reduced by lowering nitrogen fertilizer (N) input with 

little concomitant loss in crop yield.

3. Develop quantitative models to predict the relationship between 

N2O flux and crop yields in major cropping systems and soil / 

climate regimes.

4. Conduct socio-economic analysis to identify factors that may 

promote or inhibit farmer acceptance of this approach.
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Project Supporters & Participants

Electric Companies

• Ameren

• Detroit Edison Co.

• Duke Energy

• FirstEnergy

• Hoosier Energy Rural Electric Coop

• Nebraska Public Power District

• Oglethorpe Power Corporation

• Southern Company

Other Institutions

• EPRI

– Adam Diamant

• Michigan State University (MSU)

– G. Philip Robertson, Ph.D. 



7© 2009 Electric Power Research Institute, Inc. All rights reserved.

N2O Emissions, Global Climate Change 
and Agricultural Crop Production

Row crop ecosystems, such as this corn crop in the United States, contribute to ~50% 

of anthropogenic N2O emissions.
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Global Sources of 
Atmospheric Radiative Forcing 1750 - 1998
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N2O Emissions In Agriculture

Anthropogenic sources of N2O globally; 
the total anthropic flux is 1 Pg C / year 
(from IPCC 2001, Robertson 2004).
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• N2O emissions from agricultural 
soils accounts for more than 50% 
of global anthropogenic N2O flux. 

• N2O is formed during nitrification 
and denitrification.

• Recent experiments suggest that 
reducing fertilizer applications can 
reduce N2O emissions with little 
or no loss in crop production.  
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Corn Yield Response to Applied Nitrogen
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N2O Flux and N-Fertilizer Use

Nonlinear response of N2O flux to 

N-fertilizer levels in continuous corn over 

a 3-year period.

Implications

• N2O “flux” increases 

exponentially as N fertilizer 

rates increase. 

• Reducing N fertilizer 

application can reduce 

dramatically N2O 

emissions. 

Source:  McSwiney & Robertson, Global Change Biology, 2005.



12© 2009 Electric Power Research Institute, Inc. All rights reserved.

N2O Flux versus Crop Yields

N2O flux as a function of  crop yield in 

continuous corn at a site in southwest MI.  

 

 

Implications

• N2O “flux” increases 
exponentially as crop yields 
increase. 

• Implication – N2O emissions 
can be reduced dramatically 
with little or no impact on 
total crop yield.

Source:  McSwiney & Robertson, Global Change Biology, 2005.
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Benefits of N2O Emissions Reductions

• Reducing N fertilizer application in crop production can be expected to 

reduce ~0.5tCO2e / acre on annual basis.

– No-till crop production may achieve ~1.0tCO2/ac-yr

– Afforestation / reforestation may achieve ~2-7tCO2/ac-yr

• Reducing N2O emissions offers important GHG emissions reduction 

benefits that cannot be achieved with no till or afforestation, including

– N2O reductions are permanent

– N2O reductions do not cause leakage 

– N2O reductions potentially can be implemented across a very wide 

range of crop lands and geographic areas in the U.S. and abroad.

– N2O reductions potentially can be achieved at very low cost.

• Ancillary co-benefit of improved water quality.
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Project Implementation

Row crop ecosystems, such as this corn crop in the United States, contribute to~50% 

of anthropogenic N2O emissions.
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Region for N2O Assessment Modeling 
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Field Study Goals / Benefits

• Confirm preliminary results from small “test plots” on larger farm-
scale fields

• Compare N2O flux versus soil N, fertilizer rate, and crop yield

• Calibrate and verify data for modeling effort

• Confirm that N2O flux can be reduced by reducing N fertilizer inputs 
without a significant impact on farm profitability.
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2007 EPRI Corn-Nitrogen Study Locations

KBS

EPRI corn N rate study locations

Other MSU corn N rate study locations

Michigan

EPRI may add sites in other 

regions, such as the Southeast.
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Measuring Field N2O Production 
with Automated Chambers
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Web-based GHG Emissions Calculator (1 of 3)
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Web-based GHG Emissions Calculator (2 of 3)
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Web-based GHG Emissions Calculator (3 of 3)
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Contact Information

Adam Diamant

Electric Power Research Institute

Senior Project Manager

Global Climate Program

3420 Hillview Avenue

Palo Alto, CA 94304 USA

Phone: 510-260-9105

Email: adiamant@epri.com

Dr. Phil Robertson

Professor of Ecosystem Science

Dept of Crop and Soil Sciences & 

W.K. Kellogg Biological Station

Michigan State University

Hickory Corners, MI 49060

Phone: (269) 671-2267

Email: robertson@kbs.msu.edu

Web: http://lter.kbs.msu.edu
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