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Product Life Cycle – Soybean
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Life Cycle Assessment

• Life Cycle Assessment (LCA) – The assessment of the 

environmental, economical, and social impact of a given 

product throughout its lifespan. 

Applications

•Policy decision making

•Corporate management

•Product development

•Environmental product labels

•“Green” procurement programs

•Carbon, greenhouse gas & other reporting
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A Life Cycle Inventory

• A Life Cycle Inventory (LCI) – A  collection of data about 

unit processes of a product life cycle with their associated 

inputs and outputs. 
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LCA Is Data Driven

6



The Needs
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1. Identification
2. Extraction

4. Calculation

3. Transformation

5. Quality Review

6. Analysis & 

interpretation
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Main Purposes 

• Provide transparent & high quality information

• Promote open access

• Maximize return on sustainability research investments 

– Reuse sustainability datasets

– Preserve sustainability datasets 

– Avoid duplication efforts

• Speed up sustainability research

– One-stop resource

– Integrated view

– Intelligent tools 
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System Architecture 
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• Data collection in tiers

– Tier 1 data: crop production with unit processes by year-state-crop  

(2005-Nebraska-corn)

– Tier 2 data: agricultural means of production/work processes                 

(e.g., pressure irrigation, surface water, KY, 2003)

– Tier 3 data: supporting processes

(e.g., diesel production)

• Tier 1 and 2 data derived from NASS (yield) and ARMS; Tier 3 

data derived from a variety of sources including ARMS

Harvest Datasets 
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Home Page
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Data Formats

• EcoSpold XML

• EcoSpold Spreadsheet

• Custom Spreadsheet 

Upload Datasets
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• Complete unit process data sets

– Representing a gate-to-gate scope (e.g., activities on a farm or in a fuel 

conversion facility)

– These can be used in the preparation of life cycle inventories

– These can include simply mean values or add statistical information to increase 

the data quality

• Incomplete unit process data sets

– Again representing a gate-to-gate scope, but omitting select resource use or 

emissions (e.g., facility construction, toxic emissions, etc.)

– These require data to be added or gaps to be described for use in inventories

– Again these can include simply mean values or add statistical information

• Life cycle inventory data sets

– Representing a cradle-to-gate or cradle scope

– These are life cycle inventories

– Again these can include simply mean values with statistical information

Dataset Contents
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View Submitted Datasets
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Data Quality

• Minimizing subjectivity and score misuse

• Maximizing repeatability and usefulness
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Check Submission Status
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View Comments
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Search & Download 
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Technical Approach

• Exchange standards 

– EcoSpold – ISO 14048, SPOLD, SPINE

• Import formats 

– Support major commercial LCA tools such as SimaPro, 
GaBi, Umberto

• Export formats

– EcoSpold XML

– EcoSpold Spreadsheet

– Spreadsheet
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A Global LCA Community 
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LCA CommunityLCA Community

CIRAIG

• Dairy industry

• Commodities: soybean, cotton, etc.

• Keystone Field to Market 

• The Sustainability Consortium

• American Center for LCA

• Specialty Crop Stewardship Index

• Private companies 

• Others

• International Reference 
Life Cycle Data System

ARS, NIFA, ERS,  

NASS, FS,  RD 

NRCS & Others

• U. of Washington

• U. of Arkansas 

• U. Wisconsin 

• Others

• Commercial tools 
(SimaPro, GaBi, ..)



NAL Computing Environment

A Collaboration Framework
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Next Steps – Collaboration

• Academic/research partners

• LCA Software Vendors

– OpenLCA, Earthster, SimaPro, Gabi & Quantis  

• Federal partners

– Federal LCA digital commons (EPA, DOE, ..)

• Industry partners

– Dairy, Soybeans, Cotton, Chemical & Others

• International partners

– Canada, Japan, China & Switzerland
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Next Steps – Dataset Expansion
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Q&A

Simon Liu

simon.liu@ars.usda.gov

301-504-5248
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