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Background 

ÅLife cycle analysis is a useful tool for comparing the 

environmental burdens of products 

ÅAnalysis must take into account all materials and their production 

characteristics.  

ÅShould report both emissions and energy use from the full range of 

cradle to grave activities. 
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Life cycle analysis 

ÅThe range of activities includes several stages 

  

Åacquisition or harvesting of raw materials, 

Årefining of the raw materials into workable elements, 

Åcombination and assembly of these elements into the product, 

Åactual consumer use of the product, including maintenance and 

repairs, and 

Ådisposal and recycling of the product at the end of its useful life 

 

ÅMany consumers are unable to understand the nuances 

of each of these stages, and are not in a position to 

perform analyses on their own. 



LCA Tool for vehicles 

ÅWe recognize that a true, full life cycling accounting can 

be quite data intensive. 

 

ÅA simplified tool has been developed that allows rapid 

calculation of environmental impacts for one of the largest 

consumer purchases made on a regular basis:  

 

The automobile 



LCA Tool for vehicles 

ÅGoal of current work: provide a tool to allow different 

vehicles to be evaluated on an equal footing.  

ÅEmphasis is not on an exact accounting but rather a rapid 

comparison tool 

ÅAlgorithms developed to give estimates of the emissions and 

energy consumption of the vehicle over its lifetime 



Implementation 

ÅTool based on a combination of Java code and 

GoogleApps databases  

ÅGoogleApps allows for easy update of databases and assumptions 

by those not fluent in web applications. 

ÅDatabases are broken out by 

ÅAssumptions and constants,  

ÅEmission values,  

ÅElectricity mixes by state, and 

ÅCharacteristics of over 400 automobiles  

Ågasoline, diesel fuel, biodiesel, ethanol, natural gas, electric, and hybrid 

engines (stand-alone and plug-ins) 



Example of LCA Tool 

ÅIntro 

screen 



Example of LCA Tool 

ÅResults are 

shown in 

separate 

web page 



Example of LCA Tool 

ÅResults are 

shown in 

separate 

web page 

 
Example for 

electric vehicle 
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Example of LCA Tool 

ÅResults are 

shown in 

separate 

web page 

 
Example for 

PHEV showing 

electricity and 
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Assumptions in model 

ÅVehicle lifetime miles reflect recent NHTSA work 

Å152,274 lifetime miles for cars and 

Å178,824 lifetime miles for pickups and SUVs 

 

ÅThree fuel classes  

ÅDefault  

ÅLow carbon burdens  

ÅHigh carbon burdens 



Material acquisition energy 

Material MJ / kg   
Material MJ / kg 

Aluminum (recycled) 52   
Magnesium (recycled) 19 

Aluminum (virgin) 231   
Magnesium (virgin) 63 

Copper (recycled) 50   
Nickel (recycled) 50 

Copper (virgin) 125   
Nickel (virgin) 100 

Fluids 50   
Other 50 

Glass (float) 13   
Plastics (misc) 68 

Glass (recycled) 7   
Plastics (recycled) 45 

Glass (textile) 13   
Plastics (virgin) 90 

Glass (virgin) 13   
Rubber (recycled) 12 

Iron (recycled) 37   
Rubber (synthetic) 26 

Iron (virgin) 37   
Rubber (virgin) 40 

Lead (recycled) 13   
Steel (recycled) 52 

Lead (virgin) 25   
Steel (virgin) 65 


