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Overview of Life Cycle Assessment
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LCA Standards

• ISO: International Organization for Standardization
• LCA standards are voluntary 
• Part of 14000 Environmental Management Series
• LCA Standards:

– 14040 Principles and Framework
– 14041 Goal and Scope Definition and Inventory Analysis
– 14042 Impact Assessment
– 14043 Interpretation

– 14020 series: Environmental Labeling
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LCA Requirements
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Step 1: Goal & Scope
• Goal of the study

– State the intended application
– Identify the intended audience

• Scope of the study
– Function and functional unit
– System boundaries
– Data requirements/assumptions/limitations
– Critical review and report format
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Step 2: Life Cycle Inventory

Kim. S. and Dale, B. (2005)
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Life Cycle Impact Assessment
• Input related categories

– abiotic resource extraction
– biotic resource extraction
– land use

• Output related categories
– global change (climate, ecosystem, etc.)
– stratospheric ozone depletion
– human toxicity
– ecotoxicity
– photo-oxidant formation
– acidification
– nutrification
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Life Cycle Assessment
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How Do We Use LCA?
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How Do We Use LCA?
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SIMSS Design Approach
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Using LCA for Project Design 
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Infrastructure Application – Pavement Overlays
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LCA Results
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LCA for Process Design
Process Application – Supply Chain Management and Corporate “Footprinting”
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Process Flow & Boundaries
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Firm Performance
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Overall Research Approach
• The use of life cycle sustainability 

metrics in the design of complex 
systems
– Built & Manufactured Systems (buildings, 

infrastructure, consumer products)
– Processes (supply chains, transportation 

networks, business organizations)
• Application of the SIMSS design 

framework and analogous process-
focused analysis frameworks
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Questions

mlepech@stanford.edu
stanford.edu/~mlepech


