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Project Purpose

• Update life cycle inventory (LCI) 
databases (soybean production through  
four key feedstocks)   

• Perform Life Cycle Impact 
Assessments (LCIAs) on four 
feedstocks vs. petroleum counterparts
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Modeled Unit Processes
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Project Purpose (con’t)

• Provide a platform for modeling 
downstream soy based products

• Highlight carbon footprint, greenhouse 
gases (GHG) and global warming 
potential (GWP) differences

• Communicate findings and results with 
interested stakeholders
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Beneficiaries

• LCA Practitioners (modelers)
• BioPreferred program
• Soy product developers
• Retailers
• Trade groups 
• Farmers
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Beneficiaries (con’t)

• EPA – Setting federal Renewable Fuel 
Standards (RFS)

• CA Air Resources Board (CARB) –
Setting state level RFS

• Argonne National Lab – Creator of 
Greenhouse Gases, Regulated 
Emissions and Energy Use in 
Transportation (GREET) model) 
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Beneficiaries (Con’t)

• Joint Research Centre (Europe) –
Provides life cycle modeling to support 
EU Biofuel Directive (2009) requiring 
renewable fuels to achieve a 35% GHG 
reduction.   EU modeling showed only a 
31% GHG reduction for soy biodiesel 
making product ineligible for use.
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Peer Review
Entire project is being peer reviewed to 

ISO 14040 LCA requirements by:
• Dr. Martin Patel – Utrecht University
• Michael Levy – ACC Plastics Division

– Dow Chemical
– BASF
– Bayer
– Center for Polyurethane Industry (ACC) 
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Key Activities  

Research sources of information 
– Government – USDA, ARS, DOE
– Private – Trade groups and companies
– Academic – Univ. of ID
– Published articles

Use “Cradle-to-Gate” boundary 
conditions for modeling 
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What Did We Find?

• No actual data for crushing or   
transesterification

• Agricultural Research Service (ARS) had 
mathematical models 

• Argonne National Lab GREET and EPA 
models used ARS data
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Key Breakthroughs

• National Oilseed Producers Ass’n 
(NOPA) developed mass balance for 
soybean crushing (50/60 plants)

• National Biodiesel Board (NBB) 
developed mass balance for biodiesel 
(37% plants reporting) 

11



®

September 2009

Input Factor Changes

– Changes in supporting LCIs, e.g. raw 
materials and energy production

– Higher  soy ag yields
– Less ag GHG
– Less energy to crush beans
– Less energy for biodiesel production
– Increased water use (<8% of acres irrigated)
– Less energy use for petro products 
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Modeled Unit Processes
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Soy Product vs. Petro-based Product 
(per 1,000 kg)

Impact Category Unit

Global warming potential Kg CO2 eq

Acidification Potential Milmole H+eq

Eutrophication Potential Kg N eq

Fossil Fuel Depletion MJ Surplus

Water Intake Liters

Criteria Air Pollutants microDALYs

Ozone Depletion Potential Kg CFC-11 eq

Smog Formation Potential G NOx eq

Total Fuel Energy MJ

Ecotoxicity G 2,4-D eq

Human Toxicity – Cancer G C6H6 eq

Human Toxicity – Noncancer G C7H8 eq
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Carbon & GHG & GWP

• Carbon “footprint” – “total set of GHG 
emissions caused by an activity or 
product”

• Soy feedstocks have a more favorable 
carbon footprint and global warming 
profile than petro counterparts
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Future Actions

• Issue final report and data 
• Submit data to US LCI Database 
• Submit data to ANL and EPA
• Implement other communication 

options 
• Analyze EU model and comment
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Water Usage Analysis

• NREL used 1994 irrigation data- low usage 
and low acres 

• Crushing plants reported higher water usage 
than NREL data. NREL did not include cooling 
water use or evaporation 

• Information suggests that dry conditions 
increased irrigated acres and application rate 
during mid-2000 time frame
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