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Life Cycle Assessment

LCA is an objective process to evaluate the 
environmental burdens associated with a 
PRODUCT, PROCESS, or ACTIVITY by: 

1. Identifying and Qualifying Energy and Material 
Uses and Releases on the Environment 
(Inventory analysis),

2. Assessing the Impact of Those Energy and 
Material Uses and Releases on the 
Environment (Impact Analysis),

3. Evaluating and Implementing Opportunities to 
Effect Environmental Improvements 
(Improvement Analysis). 



Life Cycle of Stuff
The assessment 

includes the entire life-

cycle of the product, 

process or activity 

encompassing 

extraction and 

processing of raw 

materials, manufacturing, 

transportation and 

distribution, use/reuse, 

recycling and final 

disposal.

Curran, M. AND B. Lignon. EPA'S RESEARCH IN LCA METHODOLOGY. U.S. 

Environmental Protection Agency, Washington, D.C., EPA/600/A-93/154 (NTIS 

PB93212439), 1993.



Stages Green Tips

Materials 

Extraction

Buy products made with recycled content

Manufacturing Reduce

Distribution Choose Sustainable and local products

Usage Power down

End-of-Life 

Management

Donate your used electronics and media

Recycle

Start your own compost pile

Be waste conscious

http://epa.gov/climatechange/climate-change-waste/life-cycle-diagram.html



Life Cycle Stages

Life Cycle Assessment: Principles and Practice, EPA/600/R-06/060, 2006

https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P1000L86.TXT


Phases of an LCA



Phases of an LCA

• Goal definition and scoping: the phase of the LCA 

process that defines the purpose and method of 

including life cycle environmental impacts into the 

decision-making process. 

• Inventory Analysis: The identification and quantification 

of energy, resource usage, and environmental emissions 

for a particular product, process, or activity. 

• Impact Assessment: The assessment of the 

environmental consequences of energy and natural 

resource consumption and waste releases associated 

with an actual or proposed action.
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Impact Assessment

Impact Indicators = Inventory Data × Characterization 

Factor 

Example:

• Chloroform GWP Factor Value = 9    Quantity = 5kg

• Methane GWP Factor Value = 21     Quantity = 2kg

•

• Chloroform GWP Impact = 5kg x 9 = 45 

• Methane GWP Impact = 2kg x 21 = 42



From Midpoint to Endpoint

Life Cycle Assessment 

Best Practices of ISO 14040 Series



ReCiPe2016v1.1

https://www.rivm.nl/sites/default/files/2018-11/Report ReCiPe_Update_20171002_0.pdf


Example LCA Studies

https://doi.org/10.1016/j.jclepro.2018.01.067

https://doi.org/10.1016/j.jclepro.2018.01.067
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https://doi.org/10.1007/s11869-018-0559-3

https://doi.org/10.1007/s11869-018-0559-3
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https://doi.org/10.1016/j.energy.2012.09.052

https://doi.org/10.1016/j.energy.2012.09.052

