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California’s AB32 framework
(reaffirmed by voters November 2010)

• AB32 requires
– 2020 GHG emissions at 1990 levels
– 2050 GHG emissions at 0.2 x 1990 levels

Transportation 38%

of 2004 GHG

Refineries and 
cement plants
significant parts 
of Industry 
(20% of  2004 GHG)
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The “Gap” for Transportation
N. Lutsey, doctoral thesis, UC-Davis
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Three Key Elements of Life Cycle 
Assessment
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Generic Life Cycle Assessment

• Evaluates a product or system throughout its 
entire life cycle

Raw 
Material 

Acquisition

Material 
Processing

Manufac‐
turing

Use
End‐of‐
Life

Recycle
Remanufacture

Reuse

M,E

W, P
W, P

M,E M,E M,E M,E

M = Materials

E = Energy

W = Waste

P = Pollution

= Transport

Recycle

The Pavement Life Cycle
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Workshop Objectives (1 of 3)
• Research products under development:

– LCA framework for pavements
– Summary of system boundaries and 

assumptions and examination of pros/cons 
of alternatives 

– Assessment of models/data for each phase 
of life cycle with regard to project type 

– Documentation requirements for pavement 
LCA studies sufficient to permit 
comparison between studies:  completeness, 
assumptions, system boundaries and 
data/models.
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Workshop Objectives (2 of 3)

• Desired Outcomes of the Workshop:
– Review and discussion of documents 

prepared by research team (previous slide)
– Brief presentations and discussion of 

critical issues for pavement LCA where 
conflicting practices or gaps in knowledge

– Summary of areas of consensus and 
disagreement and documentation of 
alternative views.

Workshop Objectives (3 of 3)
• Expected benefits of workshop:

– Improve assumptions, system boundaries, 
models and data by the research team for 
the California and Miriam studies

– Better understanding of LCA among 
pavement LCA practitioners, sponsors and 
consumers of pavement LCA information  

– Recommendations for improvement of LCA 
practice

– More transparency in the documentation of 
pavement LCA studies
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Recommendations

• We need to USE the transparency 
document checklist as LCA producers, and 
REQUIRE it as LCA consumers

• Move forward to identify/build regionally 
applicable data sets and models

• Establish outcome priorities and begin 
answering those most important questions

• Develop easy to use decision-making tools
– best practice for distinct scenarios using LCA

Some Likely Alternatives in California 
to be Analyzed with Framework

• PMS roughness trigger criteria for GHG
– Overlays, grinding
– Considering traffic volumes

• Selection of surfacing based on macro-texture
• Design life 

– High-volume routes considering smoothness change
– Urban streets considering utility cuts

• In-place, plant, secondary recycling considering 
transportation costs, local materials

• Continuous vs night-time construction windows to 
minimize delay, increase life and smoothness

• Urban heat island for large, hot cities
• Pavement type (albedo, perviousness, structure, etc) 

considering functional use and location
– Highways, streets, parking lots, other paved areas
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A framework for policy-making

•
Prioritizing Climate 
Change Mitigation 
Alternatives: Comparing 
Transportation 
Technologies to Options 
in Other Sectors. 

• Lutsey, N. (2008)  
Institute of Transportation 
Studies, University of California, 
Davis, Research Report UCD-
ITS-RR-08-15

Supply Curve

• Some devils in details, but permits quantitative critiques 
and “what-if” analysis to assess uncertainty in the data

• Lutsey’s analysis relative to AB32 targets relative to 
benchmark 1990 GHG level

Initial cost

Net costs = 
initial cost + 
direct 
energy 
saving 
benefits

Bang for your buck metric:   
$/ton CO2e vs CO2e reduction 
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Life Cycle and Initial Cost for Heavy 
Trucks

Low RR tires Super Singles

Heavy Trucks
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