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What is Sustainability?

• “Sustainable development is development that meets the 
needs of the present without compromising the ability of 
future generations to meet their own needs.”
• World Commission on Environment and Development (1987)

• What does Sustainability mean to you?





• Achieve the engineering 
goals for which they have 
been constructed

• Pavement Design
◦ Carry expected traffic volumes
◦ Through expected service life
◦ Maintained level of 

serviceability
• Material Specifications

1. Performance

MEPDG Design Procedure (NCHRP 1-37A 2004)



• Preserve and (ideally) restore 
surrounding ecosystems

• Energy consumption
• Global Warming Potential 

(GWP)
• Green House Gas (GHG) 

Emissions

2. Environmental

https://www.nps.gov/orgs/1207/fy2018maintenancebacklog.htm



• Use financial, human and 
environmental resources 
economically

• Costs Associated with
◦ Construction
◦ Maintenance
◦ Rehabilitation
◦ Preservation

• Best Practice
◦ Life Cycle Costs Analysis

• Other Costs
◦ Vehicle Operating Costs
◦ Crash Costs

3. Economic

From: FHWA: Life Cycle Costs Analysis in Pavement Design



• Meet human needs such as 
health, safety, equity, 
employment, comfort and 
happiness

• Equity
• Safety
• Smoothness
• Vehicle Operating Costs
• Crash Costs
• Aesthetics
• Access
• Mobility

4. Social

https://www.fhwa.dot.gov/goshrp2/Solutions/Reliability/R11/WISE_Work_Zone_Impacts_and_Strategies_Estimator_Software





Green Public Procurement
Policies and Methods
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EPD: Introduction

• Environmental Product Declarations (EPDs) are the current state of 
the art for representing third-party verified environmental impacts of 
products

• Based on ISO Standards 14025 (2006), 21930 (2017)/ EN 15804

• LEED v.4 led adoption of EPDs 
◦ Up to two points available in its green building rating system
◦ Most impact in vertical infrastructure products







Industry Initiatives
on

Environmental Sustainability





• Existing Cradle to Gate Industry Average LCA for 
Asphalt Binder

◦ Published in 2019
◦ Started in 2016
◦ Contracted with Thinkstep, now Sphera
◦ Collected “Foreground” (process) data from 12 refineries 

and 10 terminals
◦ Used Sphera’s “Gabi” for background data
◦ Declared Unit: 1 kg of Asphalt Binder

• Without additives
• SBS Modified
• GTR Modified
• PPA Modified

• Feeds into NAPA’s Mixture EPD Tool

EPDs for Asphalt Binder: Previous Efforts

https://www.asphaltinstitute.org/engineering/sustainability/
life-cycle-assessment-of-asphalt-binder/ 16









• Equivalent functionality (same performance) for comparison 
for EPDs

• Uniform performance-based specifications across all agencies 
for construction of pavements

• Scope for benchmark establishment is cradle to gate

• No feedback loop with design, maintenance and asset 
management divisions of agencies

Concerns with Green Public Purchasing Initiatives:



Considerations for Path Forward

•How do our asphalt binders, mixtures and 
pavements contribute to the overall 
sustainability?





• Which option is more 
“sustainable”?

• Context Dependent
◦ Material Cradle to Gate
◦ Cradle to Grave

Considerations for Path Forward









• Incorporate principles of “Service Life 
Planning” (ISO 15686)

◦ Meet or Exceed a Structure’s Design Life  
• Quality Assurance Improvements

◦ Use Stage Performance: Structural Condition 
Evaluation

• Innovative Contracting Mechanisms
◦ “Buy-Clean” to “Design-Build-Operate-Preserve-

Maintain Clean” 
◦ Transition to “Low-Carbon” Pavement Systems

• Data Quality Improvement = Systemic 
Improvement 

◦ Improving existing Pavement Management Systems
◦ Feedback loop between PMS with Procurement and 

Design

Holistic Pavement Sustainability



• Needed when evaluating 
projects/ processes between 
the pillars

• Priorities and “Trade-Offs”
• Priorities need to be 

established as part of the 
ultimate goal of a project
• “You cannot do everything, 

you must pick priorities”
• Context dependent

Balance

https://playgroundequipmentpros.com/product/four-seat-teeter-totter/





• Opportunities
◦ Business
◦ Innovation

• Specifications and Design
◦ Education

• Establish Priorities
◦ Legislation and agencies provide 

context
• Improve quality of life

◦ For our industry
◦ For the public we serve

• Let’s do it for next generations

Why Sustainability and Why Now?

Future Woman of Asphalt






