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Why Do We Need Sustainable Solutions?

 Growth
 Lack of services
 Inadequate capacity

 Aging infrastructure
 Inadequate function / type
 Infrastructure failure

 Increasing community resilience
 Climate change and other risks
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Sustainability is…

a set of economic, environmental and social conditions in which all of society has 
the capacity and opportunity to maintain and improve its quality of life indefinitely.

Sustainable development is…

the application of these resources to enhance the safety, welfare, and quality of 
life for all of society.

Resilience is…

the capability to mitigate against significant all-hazards risks and incidents and to 
expeditiously recover and reconstitute critical services.

Sustainability and Resilience
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A sustainable infrastructure project… 

 Addresses the consequences of a non-sustainable 
operating environment 

 Makes meaningful, real progress in improving 
performance

A resilient infrastructure project… 

 Has the ability to accommodate hazard-related impacts 
and continue providing services or limit service outage 
times

Sustainable and Resilient Infrastructure

Important steps for 
success:
• Perform life cycle 

assessment from 
planning to reuse

• Use resources 
wisely

• Plan for resiliency
• Validate application 

of principles
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Traditional Development

 Focus on growth and 
constructing solutions

 Environmental “constants”

 Compliance

 Risk avoidance

Traditional Development of Infrastructure 
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Traditional Development Sustainable Development

 Focus on growth and 
constructing solutions

 The right project

 The project right

 Environmental “constants”  Non-stationarity in 
environmental parameters

 Compliance  Resilience, innovation,       
co-benefits, synergies

 Risk avoidance  Risk mitigation and 
adaptation

Policy 
Statement 

418 
The Role of 

the Civil 
Engineer in 
Sustainable 

Development

Development of Sustainable Solutions
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Infrastructure Life Cycle 
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50 to 100-year lifespan!
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Sustainable Thinking

Sustainability is a Continuum

 Improvement over current, 
local practices

 Incremental improvement 

Standard 
water use

20% 
conserved

40% 
conserved

Sustainability is a Balancing Act

 Many options to consider and balance

Local Materials vs Recycled Content 
Materials

Vegetated Roof vs Solar Roof
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Planning Design Pre-Construction

Ability to 
influence 
design

Cost to  
influence 

design

Importance of Acting Early in Design
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Benefits of Sustainable Infrastructure 

Social – Environmental – Economic

 Enhance quality of life 

 Create jobs and improve productivity

 Protect cultural and historical assets

 Preserve and enhance the environmental

 Prevent pollution and improve air and water quality

 Conserve natural resources

 Reduce global warming
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O U R  R E S P O N S I B I L I T Y
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ASCE President’s Message

Civil engineers 

 are essential

 serve as systems integrators 

 must be competent, collaborative, and ethical

 must be innovators, environmental stewards, 
managers of risk, and active in public policy

 must be effective leaders

********news.asce.org/civil-engineers-must-prepare-for-the-future/
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ASCE’s Code of Ethics (revised 2020)

Preamble

Fundamental principles: 
 Create safe, resilient, and 

sustainable infrastructure
 Treat all persons with respect,  

dignity, and fairness
 Consider the current and    

anticipated needs of society
 Utilize their knowledge and           

skills to enhance the quality            
of life for humanity 

The Engineer’s Responsibility

***.asce.org/code-of-ethics/
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POLICY STATEMENT 418 
THE ROLE OF THE CIVIL ENGINEER 
IN SUSTAINABLE DEVELOPMENT

 Innovate

 Plan, design, construct 

 Bridge science and society

 Lead multidisciplinary teams

The Engineer’s Role

POLICY STATEMENT 500 
RESILIENT INFRASTRUCTURE

 Assess hazards and risk

 Develop performance criteria

 Incorporate resiliency in decision-making

 Understand impact of loss and restoration

***.asce.org/public_policy_statements/
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POLICY STATEMENT 556 
OWNERS COMMITMENT TO SUSTAINABILITY

 Incorporate sustainability principles and practices in the development of infrastructure 

 Provide leadership in initiation and development of sustainable and resilient projects

 Raise their level of awareness and implementation of sustainability

The Owner’s Role
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ASCE Resources
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ASCE Free References 
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ASCE Key Books
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Policies and 
Strategies

Objective 
Processes

Technology

Applications

Objective Resilience Manual of Practice (OR-MOP), Expected Summer 2021
Ed. Dr. Mohammed M. Ettouney, Sc.D, P.E., M.B.A., F.AEI, Dist.M.ASCE

ASCE Key Book… Coming Soon! 
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 www.asce.org/sustainability
 www.asce.org/infrastructure-resilience/infrastructure-resilience
 www.asce.org/climate-change/climate-change

 ASCE Collaborate
 collaborate.asce.org

 ASCE Source
 source.asce.org

 ASCE Advocacy
 www.asce.org/advocacy

ASCE Key Websites
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ASCE 2021 Infrastructure Report Card

infrastructurereportcard.org
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ASCE Key Initiatives

***.ascegrandchallenge.com
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1. Sustainable Project Development 
(Do the Right Project)

2. Standards and Protocols              
(Do the Project Right)

3. Transform the Profession      
(Expand Practitioner Capacity)

4. Communicate and Advocate    
(Make The Case)

ASCE Roadmap to Sustainable Development

***.asce.org/sustainability-roadmap/

24

T R A N S F O R M I N G  T H E  P R O F E S S I O N
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1. Sustainable Project Development 
(Do the Right Project)

2. Standards and Protocols              
(Do the Project Right)

3. Transform the Profession      
(Expand Practitioner Capacity)

4. Communicate and Advocate    
(Make The Case)

ASCE Roadmap to Sustainable Development

***.asce.org/sustainability-roadmap/
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Determine the Right Project

Traffic congestion?  
How about….
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Location

 Regional Connectivity

 Environment

 Alignment with existing 
plans

Understand the Problem / Need

Operating Context

 Owner’s priorities

 Market capacity

 Economic viability

 Functionality

 Technologies

 Regulatory profile

Community Expectations

 Community Welfare

 Community Building

 Cultural Preservation

 Social Equity

Context sensitive solutions
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Determine the Right Project

Basis for design

 Growth
 Lack of services
 Inadequate capacity

 Aging infrastructure
 Inadequate function / type
 Infrastructure failure

 Increasing community resilience
 Climate change and other risks

Options

 New 

 Repair

 Upgrade

 Replace

 Expand

 Remove



4/8/2021

15

29

ASCE Policy Statements on 
Determining the Right Project

 131 - Growth and Development

 218 - Improvement and Maintenance of Ports, Harbors and Waterways

 470 - Dam Repair and Rehabilitation

 283 - Periodic Inspection of Existing Facilities

 495 - Operations and Management of Transportation Systems

 504 - Rehabilitation of Historic Bridges

 500 - Resilient Infrastructure

***.asce.org/public_policy_statements/
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PS 360:  Impact of Climate Change (2018)

ASCE supports:

 Preparation for impacts of climate change

 Revisions to engineering design standards, codes, regulations 

 Research, development, and demonstration

 Cooperative research among engineers and climate, weather, and life 
scientists

 Informing practicing engineers, project stakeholders, policy makers and 
decision makers

 Developing a new paradigm for engineering practice 

 Identifying critical infrastructure

***.asce.org/public_policy_statements/
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 437 - Risk Management

 389 - Mitigating the Impacts of Natural and Man-Made Disasters

 390 - Earthquake Hazards Mitigation

 530 - Windstorm Impact Mitigation

 421 - Floodplain Management 

 545 - Flood Risk Management 

ASCE Policy Statements on Mitigation

***.asce.org/public_policy_statements/
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 488 - Greenhouse Gases

 500 - Resilient Infrastructure

 541 - Post-Disaster Reconstruction of Infrastructure

 408 - Planning and Management for Droughts

 540 - Resilient Water Resource Infrastructure

ASCE Policy Statements on Adaptation

***.asce.org/public_policy_statements/
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ASCE Resources
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ASCE Books
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ASCE Books
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1. Sustainable Project Development 
(Do the Right Project)

2. Standards and Protocols              
(Do the Project Right)

3. Transform the Profession      
(Expand Practitioner Capacity)

4. Communicate and Advocate    
(Make The Case)

ASCE Roadmap to Sustainable Development

***.asce.org/sustainability-roadmap/
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Standards and Protocols
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Breadth of Knowledge: 
(Planning, Goals, etc.)
• Committee on Sustainability
• International
• National
• Regions 
• Sections
• BranchesDepth of Knowledge: 

(Specific Solutions to 
Specific Problems)
• 9 Institutes
• 8 Technical Groups
• Academies & Certifications

BREADTH OF KNOWLEDGE
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 Institute for Sustainable Infrastructure:  Envision

 Green Business Certification Inc.
 SITES
 Parksmart
 PEER
 LEED for Cities & Communities 

 GreenRoads

 CEEQUAL

 Eco Districts

Project Certification
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 Guidance on best practices

 Quantifying sustainability, including soft benefits

 Create a baseline

 Create a benchmark

 Optimize benefits

 Document approach and results

 Defensible certification

Benefits of Sustainability Certification
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1. Quality of Life

2. Leadership

3. Resource Allocation

4. Natural World

5. Climate and Resilience

Envision

Award Levels:  Verified, Silver, Gold, Platinum

***.sustainableinfrastructure.org
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Technical Report on Sustainable Procurement

1. Life cycle cost analysis 

2. Energy efficiency

3. Water conservation 

4. Surface and ground-water protection 

5. Air pollution management

6. Reuse, repurpose, and recycle non-
renewable resources

7. Public health and safety improvement 

8. Public involvement 

9. Plan for resiliency 

10. Sustainability Management System

42

1. Sustainable Project Development 
(Do the Right Project)

2. Standards and Protocols              
(Do the Project Right)

3. Transform the Profession      
(Expand Practitioner Capacity)

4. Communicate and Advocate    
(Make The Case)

ASCE Roadmap to Sustainable Development

***.asce.org/sustainability-roadmap/
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Sustainability in Engineering Curriculum
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 An ability to identify, formulate, and solve complex engineering problems by applying 
principles of engineering, science, and mathematics

 An ability to apply engineering design to produce solutions that meet specified 
needs with consideration of public health, safety, and welfare, as well as global, 
cultural, social, environmental, and economic factors

 An ability to recognize ethical and professional responsibilities in engineering 
situations and make informed judgments, which must consider the impact of 
engineering solutions in global, economic, environmental, and societal contexts

Section 3: Sustainability in Higher EducationAdopted from ABET. 2019. Criteria for Accrediting Engineering Programs. Baltimore, 
MD: ABET. : www.abet.org

Selected ABET Student Outcomes
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Cognitive Domain Level of Achievement

Adopted from ASCE. 2019. Civil engineering body of knowledge. Reston, Virginia: ASCE. 
********doi.org/10.1061/9780784415221

46

Affective Domain Level of Achievement

Adopted from ASCE. 2019. Civil engineering body of knowledge. Reston, Virginia: ASCE. 
********doi.org/10.1061/9780784415221
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 Whole Building Lifecycle Assessment:  Quantifying Impacts of Construction Materials

 An Introduction to Life Cycle Cost Analysis for Sustainability and Green Building Design

 Climate Resilience for Critical Infrastructure

 Flood Design for a Changing Climate

 Life Cycle Assessment for Transportation Facilities

 Complete Streets Design

 Disaster Resilience of Infrastructure Systems: Quantification and Economic Valuation for 
Decision and Policy Making

 Mitigation of Carbon Emissions from Construction Projects

 Permeable Pavement - Design Considerations and Tips for Avoiding Failures

 Sustainable Infrastructure Using Envision to Plan, Design and Rate Infrastructure Projects

Free ASCE Webinars
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 An Introduction to Life Cycle Cost Analysis for Sustainability and Green Building Design 

 Benefits of Pavement Reclamation: How In-Place Recycling has Worked for National 
Parks/Forests 

 Building Structures and Sustainability

 Complete Streets Design

 Connected Vehicles, Smarter Cities, & Modern Signal Timing - How Traffic Engineering 
Strategies Will Change in the Years Ahead

 Cost Justification for Sustainable and Resilient Infrastructure: Data Driven Economic Analysis 
for Project Decision Support - Part I

 New ASCE Standard - Design, Construction and Maintenance of Permeable Interlocking 
Concrete Pavements

 Preparing Our Infrastructure for a Changing Climate

ASCE Webinars
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 Engineering for a Sustainable Future (16 hours)

 Community Participation (5 hours)

 Life Cycle Analysis for Sustainability (16 hours)

 Sustainable Project Management (8 hours)

 One elective 

 Access and Mobility for the 21st Century (5 hours)

 Ecological Systems (5 hours)

 Sustainable Land Use (4 hours)

Earn up to 50 PDHs!

Sustainable Infrastructure Certificate Program

***.asce.org/sustainable-infrastructure-certificate-program/
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1. Sustainable Project Development 
(Do the Right Project)

2. Standards and Protocols              
(Do the Project Right)

3. Transform the Profession      
(Expand Practitioner Capacity)

4. Communicate and Advocate    
(Make The Case)

ASCE Roadmap to Sustainable Development

***.asce.org/sustainability-roadmap/
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Public Involvement

POLICY STATEMENT 139 - PUBLIC INVOLVEMENT IN 
THE DECISION-MAKING PROCESS

 Inform, educate, engage the public and public officials

 Be a trusted resource

 Aid in decision-making process

POLICY STATEMENT 437 - RISK MANAGEMENT

 Encourage and facilitate public participation

 Develop tools to effectively communicate risks to the 
public

Mechanisms

 Public meetings

 Presentations

 Discussions

 Social media

 Advocacy

***.asce.org/public_policy_statements/
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Civil Engineering Body of Knowledge

 Communication

 Effective transfer resulting in understanding

 Intentional persuasion resulting in change

 Humanities

 Teamwork and Leadership

 Professional Attitudes

Know Communication Basics

***.asce.org/civil_engineering_body_of_knowledge/
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Sustainability Outcomes Relationship Map

Adopted from ASCE. 2019. Civil engineering body of knowledge. Reston, Virginia: ASCE. 
********doi.org/10.1061/9780784415221
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Civil Engineering Body of Knowledge

 Make connections between 
technical and social sciences

 Anthropology, geography

 Economics

 Law, political science

 Sociology, psychology

Work in a Social Framework

ASCE’s Committee on Adaptation 
to a Changing Climate

Social Science, Policy, Economics, 
Education, and Decision-making 

Committee
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 Starts early

 Continues across life cycle

 Encourages feedback

 Considers feedback in decision making 

 Is honest and fair

 Is documented and disclosed

Basics of Stakeholder Engagement
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Promote Sustainable Thinking

Ask about 

 Changes they’ve seen over time

 If the infrastructure is still serving 
its purpose

 If it can be replaced the same way 
or if they’d recommend a new 
approach

 If they want more value for their 
money

• Nelson & Tehrani. APWA Reporter, 85(8): 53-56, 2018
• Tehrani & Nelson. Int. Conf. on Sustainable Infrastructure, 2019
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Promote Sustainable Thinking

Choose universal messages

 Disgust for wasting resources

 Neutralizing a threat

 Maintaining our current system

 The opportunity to save money, 
create profits, and compete 
internationally

 Risks

• Nelson & Tehrani. APWA Reporter, 85(8): 53-56, 2018
• Tehrani & Nelson. Int. Conf. on Sustainable Infrastructure, 2019
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Toolkits

 U.S. Climate Resilience Toolkit

 Climate Reality Project (Al Gore)

 Climate Outreach (UK)

 Center for Climate Change 
Communication (George Mason)

 Climate Change Communication 
(Yale)

 Environmental Resilience Institute 
(UVA)

 Outreach materials from
 EPA
 FEMA
 FHWA
 USACE
 NOAA

 Other professional societies
 APWA – public works
 ACEC – engineering 

companies
 ISI – sustainable infrastructure
 ASCE Institutes (9)
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Stakeholder Trusted Resource

Mayor National League of Cities, US Conference of Mayors 

County Administrator National Association of Counties

Planning Director American Planning Association

Public Utilities Director American Water Works Association

Public Works Director American Public Works Association

Parks and Recreation Director National Recreation and Parks Association

Social Worker American Public Health Association

Architect American Institute of Architects

Citizens Climate Change Communication (Yale)

Tailor Your Message
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 3 Ways Sustainability Is Good For Business

 Engineers:  Leaders in Sustainable Infrastructure Development

 Sustainability and Resilience in Our Engineered World

 Sustainable Infrastructure

 Creating Sustainable Communities - Part I

 Creating Sustainable Communities:  The Role of the Civil Engineer - Part II

 Sustainability:  A Profit Producer

 Driving Investment in Sustainable Infrastructure with Innovation

 Save the Rain Program:  Creating Infrastructure for a Sustainable World

ASCE Videos (YouTube)

***.youtube.com/channel/UCriMdyJ4zLJflaNZSQKgABQ
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 ASCE Collaborate
 collaborate.asce.org

 ASCE Source
 source.asce.org

 ASCE Advocacy
 www.asce.org/advocacy

 ASCE Newsroom
 www.asce.org/newsroom

ASCE Tools

 Official Statements

 Press Releases

 Multimedia Library

 Story Ideas

 Media Contact
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 6 week guided online course
 New content released Mondays 

 8 video lectures (10-20 minutes each) 
 2 interactive activities
 Journaling and discussion forum 

 2 live webinars
 2 tests

 Launches May 2021
 Members: $645, Non-Members: $795
 Credits: CEU: 1, PDH: 10

Making the Case For Sustainable Infrastructure

***.asce.org/making-the-case-for-sustainable-infrastructure/
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Conclusion
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ASCE Resources
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