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INTRODUCTION 
This curriculum on sustainable transportation was developed in cooperation with the 
Federal Highway Administration (FHWA). The curriculum uses FHWA’s Infrastructure 
Voluntary Evaluation Sustainability Tool (INVEST) as a tool for learning about 
sustainable transportation and applying the concepts to real-world transportation 
problems.  

The curriculum is intended to support the development and delivery of university 
courses on sustainable transportation at the graduate or undergraduate level. Further, 
elements of the curriculum can also be incorporated into other university courses or be 
used for practitioner education/continuing education purposes. This curriculum was 
developed by a contractor team (ICF International and the Texas A&M Transportation 
Institute/Texas A&M University) in cooperation with FHWA. The curriculum is based on 
a course piloted at Texas A&M University, which was then developed into a 
generalizable curriculum and course materials, which can be adapted by users to fit 
their specific needs.  

The curriculum examines sustainability as it relates to transportation, and explores 
various sustainability elements in the planning, design, and construction of 
infrastructure, with a particular focus on transportation systems. The curriculum 
introduces the sustainability evaluation tool INVEST and provides an opportunity for the 
students to become familiar with its use. The primary objective is to understand how 
sustainability influences infrastructure, particularly transportation systems. The major 
topics discussed include the roles of planners, designers, and constructors; the 
economic, environmental, and social considerations of transportation; and available 
tools for assessing and evaluating the efficacy of sustainability practices.  

The prototype course piloted at Texas A&M University was developed and delivered at 
an introductory level, assuming that most students would have little to no previous 
knowledge of sustainable transportation; thus, the course materials included in the 
curriculum are suitable for undergraduate and graduate students. For undergraduate 
students, we recommend that the course be of an objective nature, whereas graduate 
students should be able to provide more subjective analyses and evaluations. 

The prototype course was developed under the presumption that it would be taught by 
others either in whole or in part. Although the prototype course was delivered as a 
semester-long course, the curriculum material lends itself to the development of 
modules on specific topics of interest. Each module may include its own stand-alone 
course materials including lectures, article reviews, case studies, and quizzes. 
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The individual modules may be incorporated into existing university courses on 
sustainability, transportation, or other related topics. This is particularly useful for 
curriculums that wish to introduce sustainable transportation but do not feel the need 
(or have the flexibility) to include a semester-long course. Based on interviews with 
faculty that have an interest in sustainable transportation course material, a module 
format was of particular interest. These faculty indicated that incorporating modules into 
existing courses was preferable to having a new semester-long course on sustainable 
transportation. Further, elements of this course may be used for continuing education 
applications. They can be used by transportation professionals for self-learning or can 
be used in educational workshops and presentations for transportation agency staff.  

OVERVIEW OF CURRICULUM  
As mentioned in the previous section, the curriculum is structured in a modular fashion 
to enable it to be adapted in different settings. Several course materials from the 
prototype course form the basis of the curriculum. These include:  

• 12 lectures in PowerPoint format, which can be used individually or in 
combination to teach part of or an entire course.  

• 3 recorded videos that cover a subset of the 12 lectures, which can be used for 
self-learning or incorporated into classes or workshops.  

• A sample course structure including course overview, learning outcomes, key 
lecture and reference material, and topics to be covered. 

• Additional reading and case studies that can be used for class discussion and 
student assignments to supplement the lecture materials. 

• Sample assignments that instructors can adapt and assign to students, including 
ideas for a final project using INVEST.  

• A quiz bank of questions that instructors can use to assess student learning 
through quizzes or exams.  
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SAMPLE COURSE STRUCTURE 
Since different universities and academic programs have different academic 
requirements, providing a standard syllabus or course outline was not feasible. 
This section instead provides information on a sample course structure for a typical 
semester-long course using the curriculum, which can be adapted into a course 
syllabus at a particular institution.  

DESCRIPTION 

An example course description is provided as follows.  

Planning, Design, and Construction of Sustainable Transportation—This course 
examines various sustainability elements in the planning, design, and construction of 
infrastructure with a particular focus on transportation systems; introduction to and use 
of the sustainability evaluation tool INVEST will be central to the course. The primary 
objective of this course is to understand how sustainability influences infrastructure, 
particularly transportation systems. The major topics discussed in the course include 
roles of planners, designers, and constructors; the economic, environmental, and social 
considerations of transportation; and available tools for assessing and evaluating the 
efficacy of sustainability practices. 

STUDENT LEARNING OUTCOMES  

Specific student learning outcomes include: 

1. Identify primary indicators of sustainability as they relate to transportation 
systems. 

2. Define functional area roles (such as planning, design, and construction) 
regarding sustainability and their application to transportation. 

3. Explain sustainable practices used in transportation. 

4. Identify reference resources for continued learning in this topical area. 
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REFERENCE TEXT  

Required:  

1. NCHRP Report 750: Strategic Issues Facing Transportation, Volume 4: 
Sustainability as an Organizing Principle for Transportation Agencies (2014), 
Booz Allen Hamilton. 

2. NCHRP Report 708: A Guidebook for Sustainability Performance Measurement 
for Transportation Agencies (2011), J. Zietsman, T. Ramani, J. Potter, V. Reeder, 
and J. DeFlorio. 

3. NCHRP Research Report 916: Sustainable Highway Construction Guidebook 
(2019), S. Muench, G. Migliaccio, J. Kaminsky, M. Ashtiani, A. Mukherjee, C. 
Bhat, and J. Anderson. 

Optional: 

1. Sustainable Transportation: Indicators, Frameworks, and Performance 
Management (2016), H. Gudmundsson, R. Hall, G. Marsden, and J. Zietsman, 
Springer Texts in Business and Economics, https://doi.org/10.1007/978-3-662-
46924-8. 

2. TCRP Research Report 205: Social and Economic Sustainability Performance 
Measures for Public Transportation: Final Guidance Document (2019), H. Unger, 
A. Heller, L. Blackmon Lane, and D. Matherly. 

COURSE PLAN 

Table 1 shows an example plan to fit the course materials into a 14-week semester. The 
table includes suggested lectures to cover each week, and allows for quizzes, 
assignments, and a final project using INVEST. Instructors who wish to use the 
curriculum for a semester-long course may modify the course plan as needed.  

  

https://doi.org/10.1007/978-3-662-46924-8
https://doi.org/10.1007/978-3-662-46924-8
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Table 1 Example Semester-Long Class Plan 
Week Topic Lecture(s) Assignment(s) 
1 Introduction to 

Transportation and 
Sustainability Issues  

Lecture 1: Transportation—
Current Trends, Challenges, 
and Opportunities  
Lecture 2: Introduction to 
Sustainability 

 

2 Delivering 
Transportation 
Infrastructure  

Lecture 3: Transportation 
Infrastructure Delivery and 
Decision Making 

Assignment #1  
Quiz #1  

3 Sustainable 
Transportation 
Concepts 

Lecture 4: Sustainability and 
Transportation—Key 
Concepts 

 

4 Measuring 
Sustainable 
Transportation  

Lecture 5: Sustainability and 
Transportation—Frameworks, 
Indicators, and Performance 
Measures 

Assignment #2  

5 Sustainable 
Transportation Rating 
Systems  

Lecture 6: Sustainable 
Transportation Rating 
Systems—Part 1 

Quiz #2 

6 Sustainable 
Transportation Rating 
Systems 

Lecture 7: Sustainable 
Transportation Rating 
Systems—Part 2 

Assign INVEST 
Project  

7 Midterm Exam   
8 Sustainable Practices 

in Planning and 
Project Development  

Lecture 8: Sustainability in 
Transportation Planning and 
Project Development 

Assignment #3 

9 Sustainable Practices 
in Construction, 
Operations, and 
Maintenance  

Lecture 9: Sustainability in 
Highway Construction 
Practices and Transportation 
Operations and Maintenance 

Assignment #4  

10 Implementing 
Sustainable Practices  

Lecture 10: Achieving 
Sustainability through 
Business Practices  

Quiz #3 

11 Using INVEST  Lecture 11: Overview of 
INVEST  
Lecture 12: Using INVEST for 
Scoring and Evaluation 

Work on INVEST 
Project 

12 INVEST Practice 
Session and Work on 
INVEST Project 

  

13 Present Final INVEST 
Projects 

  

14 Present Final INVEST 
Projects 
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LECTURE RESOURCES 
This section provides information on the 12 individual lectures developed in PowerPoint 
format that form the basis for this curriculum. In addition, three recorded videos combine 
parts of the 12 lectures to provide “Transportation 101,” “Sustainable Transportation 
101,” and “INVEST 101” modules, which can be used together or individually in other 
settings. Taken together, the three “101” modules can stand alone as a high-level 
overview of the content of the curriculum or can supplement delivery of the course in a 
classroom setting. Therefore, there are some overlaps in content between some 
lectures and the recorded modules, with the lectures providing more depth on the 
topics.  

LECTURE DESCRIPTIONS  

Table 2 provides an overview of the lectures, along with suggestions for whether the 
lecture can be used as stand-alone content in other courses. The lectures are ordered 
to fit the suggested course plan outlined earlier. However, instructors may re-order 
lectures to better suit a particular audience. For example, those with some familiarity 
with transportation trends and challenges may find it more impactful to end the course 
with Lecture 1 rather than beginning with it. In other cases, lectures may be omitted 
depending on the audience; for example, when delivering this course with a planning 
focus, Lectures 9 and 10 could be removed, and content outside of planning could be 
de-emphasized in other lectures.  

Table 2 Description of Lectures 
Lecture Title Overview 
Lecture 1: Transportation—
Current Trends, Challenges, 
and Opportunities  

This lecture provides an overview of the changing 
transportation landscape, and major trends and 
associated challenges we are facing.  

Lecture 2: Introduction to 
Sustainability 

This lecture discusses the concept of sustainability as 
a global issue that transcends transportation. The 
lecture introduces the relationship between 
sustainability and transportation, and between 
sustainability and emerging transportation trends.  

Lecture 3: Transportation 
Infrastructure Delivery and 
Decision Making  

This lecture provides an overview of the 
transportation infrastructure development and 
delivery process in the United States to provide the 
context for how sustainability practices can be 
implemented.  
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Lecture Title Overview 
Lecture 4: Sustainability and 
Transportation—Key 
Concepts 

This lecture builds on the sustainability concepts in 
Lecture 2 to specifically discuss key concepts and 
linkages between sustainability and transportation. 
This lecture can stand alone as a brief overview of 
linkages between sustainability and transportation.  

Lecture 5: Sustainability and 
Transportation—
Frameworks, Indicators, 
and Performance Measures 

This lecture discusses frameworks, indicators, and 
performance measures for sustainability. The lecture 
discusses in detail the application of the sustainability 
performance measurement (SPM) framework 
developed as part of a National Cooperative Highway 
Research Program project. This lecture can stand 
alone as a practitioner education module for 
transportation agencies interested in implementing 
performance measures for sustainability.  

Lecture 6: Sustainable 
Transportation Rating 
Systems—Part 1  

This lecture introduces sustainable transportation 
rating systems, and discusses the BE2ST-in-
Highways, Envision, GreenLITES, and Greenroads 
rating systems. Lectures 6 and 7 can be used 
together as a stand-alone module on rating systems.  

Lecture 7: Sustainable 
Transportation Rating 
Systems—Part 2  

This lecture continues with the rating systems 
introduced in Lecture 6 and discusses the I-LAST and 
INVEST rating systems. The lecture then provides a 
comparison between the rating systems studied in 
Lectures 6 and 7. Lectures 6 and 7 can be used 
together as a stand-alone module on rating systems. 

Lecture 8: Sustainability in 
Transportation Planning and 
Project Development 

This lecture provides an overview of how 
sustainability can be linked to transportation planning 
and project development. The lecture provides 
examples of objectives and measures applicable at 
the planning and project development level(s) for a 
set of 11 sustainable transportation goals.  

Lecture 9: Sustainability in 
Highway Construction 
Practices and 
Transportation Operations 
and Maintenance 

This lecture discusses sustainability practices and 
sustainability objectives linked to construction, 
operations, and maintenance.  

Lecture 10: Achieving 
Sustainability through 
Business Practices  

This lecture discusses how sustainable practices are 
incorporated into business practices, including 
aspects such as contracting and sustainability, a 
business case for sustainability, and sustainability 
management plans.  
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Lecture Title Overview 
Lecture 11: Overview of 
INVEST  

This lecture provides an overview of INVEST. The 
lecture also discusses how the tool can be used to 
measure sustainability, support other collaborative 
approaches to implementing sustainability, and make 
a business case.  

Lecture 12: Using INVEST 
for Scoring and Evaluation  

This lecture provides details on how scoring works in 
INVEST and the modules and criteria that may be 
applicable. The lecture also discusses three case 
studies of INVEST applied at the planning, project 
development, and operations and maintenance 
levels.  

SOURCE MATERIAL, READINGS, AND CASE STUDIES 

The lectures were developed using several resources, specifically the required and 
optional reference texts mentioned previously, which are listed as follows:  

1. NCHRP Report 750: Strategic Issues Facing Transportation, Volume 4: 
Sustainability as an Organizing Principle for Transportation Agencies (2014), 
Booz Allen Hamilton. 

2. NCHRP Report 708: A Guidebook for Sustainability Performance Measurement 
for Transportation Agencies (2011), J. Zietsman, T. Ramani, J. Potter, V. Reeder, 
and J. DeFlorio. 

3. NCHRP Research Report 916: Sustainable Highway Construction Guidebook 
(2019), S. Muench, G. Migliaccio, J. Kaminsky, M. Ashtiani, A. Mukherjee, C. 
Bhat, and J. Anderson. 

4. Sustainable Transportation: Indicators, Frameworks, and Performance 
Management (2016), H. Gudmundsson, R. Hall, G. Marsden, and J. Zietsman, 
Springer Texts in Business and Economics, https://doi.org/10.1007/978-3-662-
46924-8. 

5. TCRP Research Report 205: Social and Economic Sustainability Performance 
Measures for Public Transportation: Final Guidance Document (2019), H. Unger, 
A. Heller, L. Blackmon Lane, and D. Matherly. 

In addition, each lecture used additional sources, which can serve as reading and 
discussion material for students. There are also examples and case studies that could 
be used to supplement the lecture materials. Table 3 summarizes these materials. 

https://doi.org/10.1007/978-3-662-46924-8
https://doi.org/10.1007/978-3-662-46924-8
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Table 3 Lecture Source Material, Suggested Readings, and Case Studies 
Lecture Title Additional Sources and Case Studies 
Lecture 1: 
Transportation—Current 
Trends, Challenges, and 
Opportunities  

Future Outlook 
Smithsonian Magazine. These Four Trends Are Changing 
Mobility as We Know It. 
https://www.smithsonianmag.com/sponsored/these-four-
trends-are-changing-mobility-we-know-it-180974670/. 

McKinsey and Company. The Trends Transforming Mobility’s 
Future. https://www.mckinsey.com/industries/automotive-and-
assembly/our-insights/the-trends-transforming-mobilitys-
future. 

Gann, David M., Mark Dodgson, and Dheeraj Bhardwaj 
(2011). Physical-Digital Integration in City Infrastructure. IBM 
Journal of Research and Development, 55.1.2: 8. 
https://www.researchgate.net/publication/220498818_Physical
-digital_integration_in_city_infrastructure. 

Spacey, John. 13 Examples of Digital Infrastructure. 
https://simplicable.com/new/digital-infrastructure. 

Shaheen, Susan, and Adam Cohen. Mobility on Demand 
(MOD) and Mobility as a Service (MaaS) How Are They 
Similar and Different? https://medium.com/move-forward-
blog/mobility-on-demand-mod-and-mobility-as-a-service-
maas-how-are-they-similar-and-different-a853c853b0b8. 

Goldberg, M., Gustafson, A., Rosenthal, S., Kotcher, J., 
Maibach, E., and Leiserowitz, A. (2020). For the First Time, 
the Alarmed Are Now the Largest of Global Warming’s Six 
Americas. Yale University and George Mason University, Yale 
Program on Climate Change Communication. 
https://climatecommunication.yale.edu/publications/for-the-
first-time-the-alarmed-are-now-the-largest-of-global-warmings-
six-americas/. 

Tonachel, Luke (2015). Study: Electric Vehicles Can 
Dramatically Reduce Carbon Pollution from Transportation, 
and Improve Air Quality. NDRC. 
https://www.nrdc.org/experts/luke-tonachel/study-electric-
vehicles-can-dramatically-reduce-carbon-pollution. 

Walton, Robert (2019). How New Ideas of Mobility Will Shape 
Public EV Charging Infrastructure. 
https://www.utilitydive.com/news/how-new-ideas-of-mobility-
will-shape-public-ev-charging-infrastructure/547804/. 

https://www.smithsonianmag.com/sponsored/these-four-trends-are-changing-mobility-we-know-it-180974670/
https://www.smithsonianmag.com/sponsored/these-four-trends-are-changing-mobility-we-know-it-180974670/
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-trends-transforming-mobilitys-future
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-trends-transforming-mobilitys-future
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-trends-transforming-mobilitys-future
https://www.researchgate.net/publication/220498818_Physical-digital_integration_in_city_infrastructure
https://www.researchgate.net/publication/220498818_Physical-digital_integration_in_city_infrastructure
https://simplicable.com/new/digital-infrastructure
https://medium.com/move-forward-blog/mobility-on-demand-mod-and-mobility-as-a-service-maas-how-are-they-similar-and-different-a853c853b0b8
https://medium.com/move-forward-blog/mobility-on-demand-mod-and-mobility-as-a-service-maas-how-are-they-similar-and-different-a853c853b0b8
https://medium.com/move-forward-blog/mobility-on-demand-mod-and-mobility-as-a-service-maas-how-are-they-similar-and-different-a853c853b0b8
https://climatecommunication.yale.edu/publications/for-the-first-time-the-alarmed-are-now-the-largest-of-global-warmings-six-americas/
https://climatecommunication.yale.edu/publications/for-the-first-time-the-alarmed-are-now-the-largest-of-global-warmings-six-americas/
https://climatecommunication.yale.edu/publications/for-the-first-time-the-alarmed-are-now-the-largest-of-global-warmings-six-americas/
https://www.nrdc.org/experts/luke-tonachel/study-electric-vehicles-can-dramatically-reduce-carbon-pollution
https://www.nrdc.org/experts/luke-tonachel/study-electric-vehicles-can-dramatically-reduce-carbon-pollution
https://www.utilitydive.com/news/how-new-ideas-of-mobility-will-shape-public-ev-charging-infrastructure/547804/
https://www.utilitydive.com/news/how-new-ideas-of-mobility-will-shape-public-ev-charging-infrastructure/547804/
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Lecture Title Additional Sources and Case Studies 
Pereirinha, P. G., M. González, I. Carrilero, D. Anseán, J. 
Alonso, and J. C. Viera (2018). Main Trends and Challenges 
in Road Transportation Electrification. Transportation 
Research Procedia, 33, 235–242. 
https://www.researchgate.net/publication/328619022_Main_Tr
ends_and_Challenges_in_Road_Transportation_Electrificatio
n. 

Ipsos Business Consulting (2018). Connected Car: A New 
Ecosystem. https://www.ipsos.com/en/connected-car-new-
ecosystem. 

National Academies of Sciences, Engineering, and Medicine 
(2018). Critical Issues in Transportation 2019. The National 
Academies Press. https://doi.org/10.17226/25314  

Agency Initiatives/Actions 
TransitCenter, Applied Predictive Technologies, and Texas 
A&M Transportation Institute (2020). Mobility Performance 
Metrics (MPM) for Integrated Mobility and Beyond. FTA 
Report No. 0152. Federal Transit Administration. 
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research
-innovation/147791/mobility-performance-metrics-integrated-
mobility-and-beyond-fta-report-no-0152.pdf. 

Federal Highway Administration (2013). Planning for Systems 
Management and Operations as Part of Climate Change 
Adaptation. 
https://ops.fhwa.dot.gov/publications/fhwahop13030/fhwahop1
3030.pdf. 

Bergal, Jenni (2017). Building a Sustainable ‘Highway of the 
Future.’ Pew Charitable Trusts. 
https://www.pewtrusts.org/en/research-and-
analysis/blogs/stateline/2017/06/08/building-a-sustainable-
highway-of-the-future. 

Delaware Valley Regional Planning Commission. Long-Range 
Plan. https://www.dvrpc.org/longrangeplan/.  

Federal Highway Administration (2020). Status of the Nation's 
Highways, Bridges, and Transit Conditions and Performance. 
https://www.fhwa.dot.gov/policy/23cpr/. 

Lecture 2: Introduction to 
Sustainability 

United Nations Brundtland Commission (1987). Report of the 
World Commission on Environment and Development: Our 
Common Future. 
https://sustainabledevelopment.un.org/content/documents/598
7our-common-future.pdf. 

https://www.researchgate.net/publication/328619022_Main_Trends_and_Challenges_in_Road_Transportation_Electrification
https://www.researchgate.net/publication/328619022_Main_Trends_and_Challenges_in_Road_Transportation_Electrification
https://www.researchgate.net/publication/328619022_Main_Trends_and_Challenges_in_Road_Transportation_Electrification
https://www.ipsos.com/en/connected-car-new-ecosystem
https://www.ipsos.com/en/connected-car-new-ecosystem
https://doi.org/10.17226/25314
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/147791/mobility-performance-metrics-integrated-mobility-and-beyond-fta-report-no-0152.pdf
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/147791/mobility-performance-metrics-integrated-mobility-and-beyond-fta-report-no-0152.pdf
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/147791/mobility-performance-metrics-integrated-mobility-and-beyond-fta-report-no-0152.pdf
https://ops.fhwa.dot.gov/publications/fhwahop13030/fhwahop13030.pdf
https://ops.fhwa.dot.gov/publications/fhwahop13030/fhwahop13030.pdf
https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2017/06/08/building-a-sustainable-highway-of-the-future
https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2017/06/08/building-a-sustainable-highway-of-the-future
https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2017/06/08/building-a-sustainable-highway-of-the-future
https://www.dvrpc.org/longrangeplan/
https://www.fhwa.dot.gov/policy/23cpr/
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
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Lecture Title Additional Sources and Case Studies 
Lecture 3: Transportation 
Infrastructure Delivery 
and Decision Making  

Coffelt, Donald, and Chris Hendrickson (2017). Fundamentals 
of Infrastructure Management. All editions. 
https://doi.org/10.1184/R1/5334379.v2  

U.S. Department of Transportation (2021). U.S. Department of 
Transportation Administrations. 
https://www.transportation.gov/administrations. 

Federal Highway Administration (2015). The Transportation 
Planning Process Briefing Book. 
https://www.fhwa.dot.gov/planning/publications/briefing_book/. 

U.S. Department of Transportation (2020). Environmental 
Review and Permitting. 
https://www.transportation.gov/buildamerica/project-
development/environmental-review-permitting/environmental-
review-and-permitting. 

U.S. Department of Transportation (2020). Performance 
Measurement Fundamentals. 
https://ops.fhwa.dot.gov/perf_measurement/fundamentals/ind
ex.htm. 

Federal Highway Administration (2017). Public 
Involvement/Public Participation. 
https://www.fhwa.dot.gov/planning/public_involvement/. 

Federal Highway Administration (2020). Incorporating Equity 
in the Transportation Planning Process. Guidebook for State, 
Regional, and Local Governments on Addressing Potential 
Equity Impacts of Road Pricing. 
https://ops.fhwa.dot.gov/publications/fhwahop13033/ch4.htm. 

Lecture 4: Sustainability 
and Transportation 
Part 1—Key Concepts 

Ramani, Tara, Josias Zietsman, and Marie Ridley Pryn 
(2018). Towards Sustainable Transport Planning in the United 
States. European Journal of Transport and Infrastructure 
Research, 18.3. 

Federal Highway Administration. Sustainable Highways 
Initiative. 
https://www.sustainablehighways.dot.gov/default.aspx. 

American Association of State Highway and Transportation 
Officials. Sustainability. Center for Environmental Excellence. 
https://environment.transportation.org/education/environmenta
l-topics/sustainability/. 

U.S. Department of Transportation (2019). Environment. 
https://www.transportation.gov/policy/transportation-
policy/environment. 

https://doi.org/10.1184/R1/5334379.v2
https://www.transportation.gov/administrations
https://www.fhwa.dot.gov/planning/publications/briefing_book/
https://www.transportation.gov/buildamerica/project-development/environmental-review-permitting/environmental-review-and-permitting
https://www.transportation.gov/buildamerica/project-development/environmental-review-permitting/environmental-review-and-permitting
https://www.transportation.gov/buildamerica/project-development/environmental-review-permitting/environmental-review-and-permitting
https://ops.fhwa.dot.gov/perf_measurement/fundamentals/index.htm
https://ops.fhwa.dot.gov/perf_measurement/fundamentals/index.htm
https://www.fhwa.dot.gov/planning/public_involvement/
https://ops.fhwa.dot.gov/publications/fhwahop13033/ch4.htm
https://www.sustainablehighways.dot.gov/default.aspx
https://environment.transportation.org/education/environmental-topics/sustainability/
https://environment.transportation.org/education/environmental-topics/sustainability/
https://www.transportation.gov/policy/transportation-policy/environment
https://www.transportation.gov/policy/transportation-policy/environment
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Lecture Title Additional Sources and Case Studies 
Federal Highway Administration (2017). Construction Impacts 
on the Environment: Strategies for Improvement. 
https://www.fhwa.dot.gov/pavement/sustainability/articles/cons
truction_impacts.cfm. 

World Highways (2015). Sustainable Road Construction: 
Current Practices and Future Concepts. 
https://www.worldhighways.com/wh3/wh5/wh6/feature/sustain
able-road-construction-current-practices-and-future-concepts. 

Victoria Transport Policy Institute (2014). Evaluating 
Transportation Equity: Guidance for Incorporating 
Distributional Impacts in Transportation Planning. 
https://nacto.org/wp-
content/uploads/2015/07/2014_Litman_Evaluating-
Transportation-Equity.pdf. 

Lecture 5: Sustainability 
and Transportation 
Part 2—Frameworks, 
Indicators, and 
Performance Measures 

Performance Measurement Frameworks 
Pei, Yi Lin, Adjo A. Amekudzi, Michael D. Meyer, Elise M. 
Barrella, and Catherine L. Ross (2010). Performance 
Measurement Frameworks and Development of Effective 
Sustainable Transport Strategies and Indicators. 
Transportation Research Record, 2163.1: 73–80. 

Ramani, T. L., J. Zietsman, H. Gudmundsson, R. P. Hall, and 
G. Marsden (2011). Framework for Sustainability Assessment 
by Transportation Agencies. Transportation Research 
Record, 2242.1: 9–18. 

Jeon, Christy Mihyeon, Adjo A. Amekudzi, and Randall L. 
Guensler (2013). Sustainability Assessment at the 
Transportation Planning Level: Performance Measures and 
Indexes. Transport Policy, 25(C): 10–21. 
https://ideas.repec.org/a/eee/trapol/v25y2013icp10-21.html. 

Ramani, T. L., and J. Zietsman (2016). Sustainable 
Transportation—Alternative Perspectives and Enduring 
Challenges. International Journal of Urban Sciences, 20(3): 
318–333.  

Performance Measurement in Transportation 
American Association of State Highway and Transportation 
Officials. AASHTO Transportation Performance Management 
Portal. https://www.tpm-portal.com/. 

Federal Highway Administration (2021). Transportation 
Performance Measurement. https://www.fhwa.dot.gov/tpm/. 

Federal Highway Administration. TPM Toolbox. 
https://www.tpmtools.org/. 

https://www.fhwa.dot.gov/pavement/sustainability/articles/construction_impacts.cfm
https://www.fhwa.dot.gov/pavement/sustainability/articles/construction_impacts.cfm
https://www.worldhighways.com/wh3/wh5/wh6/feature/sustainable-road-construction-current-practices-and-future-concepts
https://www.worldhighways.com/wh3/wh5/wh6/feature/sustainable-road-construction-current-practices-and-future-concepts
https://nacto.org/wp-content/uploads/2015/07/2014_Litman_Evaluating-Transportation-Equity.pdf
https://nacto.org/wp-content/uploads/2015/07/2014_Litman_Evaluating-Transportation-Equity.pdf
https://nacto.org/wp-content/uploads/2015/07/2014_Litman_Evaluating-Transportation-Equity.pdf
https://ideas.repec.org/a/eee/trapol/v25y2013icp10-21.html
https://www.tpm-portal.com/
https://www.fhwa.dot.gov/tpm/
https://www.tpmtools.org/
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Lecture Title Additional Sources and Case Studies 
U.S. Department of Transportation (2020). Performance 
Measurement Fundamentals. 
https://ops.fhwa.dot.gov/perf_measurement/fundamentals/ind
ex.htm. 

National Cooperative Highway Research Program (2006). 
NCHRP Report 551: Performance Measures and Targets for 
Transportation. 
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_551.pdf. 

American Association of State Highway and Transportation 
Officials. Communicating Performance. 
http://communicatingperformance.com/. 

Federal Highway Administration. Telling the Performance 
Story. 
https://www.fhwa.dot.gov/tpm/tellingperformancestory/tpmstor
y_map.cfm. 

Examples of agencies with sustainable performance 
measures:  

Boston MPO Performance Dashboard 
https://www.ctps.org/dv/lrtp_dashboard/,  

Delaware Valley Regional Planning Commission 
Tracking Progress Indicators Dashboard 
https://www.dvrpc.org/trackingprogress/, 

Metropolitan Transportation Commission Vital Signs 
https://www.vitalsigns.mtc.ca.gov/. 

U.S. Environmental Protection Agency (2011). Guide to 
Sustainable Performance Measures. 
https://www.epa.gov/sites/production/files/2014-
01/documents/sustainable_transpo_performance.pdf. 

Lecture 6: Sustainable 
Transportation Rating 
Systems—Part 1  

Recycled Materials Resource Center. BE2ST-in-Highways. 
https://rmrc.wisc.edu/be2st-in-highways/. 

Institute for Sustainable Infrastructure. ENVISION. 
https://sustainableinfrastructure.org/. 

American Society of Civil Engineers. ENVISION.  

New York State. GreenLITES. 
https://www.dot.ny.gov/programs/greenlites. 

Greenroads Foundation. Greenroads. 
https://www.greenroads.org/3738/about.html. 

https://ops.fhwa.dot.gov/perf_measurement/fundamentals/index.htm
https://ops.fhwa.dot.gov/perf_measurement/fundamentals/index.htm
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_551.pdf
http://communicatingperformance.com/
https://www.fhwa.dot.gov/tpm/tellingperformancestory/tpmstory_map.cfm
https://www.fhwa.dot.gov/tpm/tellingperformancestory/tpmstory_map.cfm
https://www.ctps.org/dv/lrtp_dashboard/
https://www.dvrpc.org/trackingprogress/
https://www.vitalsigns.mtc.ca.gov/
https://www.epa.gov/sites/production/files/2014-01/documents/sustainable_transpo_performance.pdf
https://www.epa.gov/sites/production/files/2014-01/documents/sustainable_transpo_performance.pdf
https://rmrc.wisc.edu/be2st-in-highways/
https://sustainableinfrastructure.org/
https://www.dot.ny.gov/programs/greenlites
https://www.greenroads.org/3738/about.html
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Lecture Title Additional Sources and Case Studies 
Lecture 7: Sustainable 
Transportation Rating 
Systems—Part 2  

Federal Highway Administration. INVEST. 
https://www.sustainablehighways.org/. 

Illinois Department of Transportation (2012). I-LAST: Illinois—
Livable and Sustainable Transportation Rating System and 
Guide. 
https://idot.illinois.gov/Assets/uploads/files/Transportation-
System/Reports/Desenv/Enviromental/I-
LAST%20V%202%2002.pdf. 

Clevenger, Caroline M., Mehmet E. Ozbek, and Sherona 
Simpson (2013). Review of Sustainability Rating Systems 
Used for Infrastructure Projects. 49th ASC Annual 
International Conference Proceedings, Associated Schools for 
Construction. 

Federal Highway Administration (2019). State of the Practice 
on Sustainability Rating Systems. 
https://www.fhwa.dot.gov/pavement/sustainability/articles/ratin
g_systems.cfm. 

Federal Highway Administration (2020). Sustainability Rating 
Systems as Applied to Pavements. 
https://www.fhwa.dot.gov/pavement/sustainability/case_studie
s/hif19079.pdf. 

Deutsche Gesellschaft für Internationale Zusammenarbeit. 
Sustainable Infrastructure Tool Navigator. https://sustainable-
infrastructure-tools.org/. 

Lecture 8: Sustainability 
in Transportation 
Planning and Project 
Development 

U.S. Environmental Protection Agency. Guide to Sustainable 
Transportation Performance Measures. 
https://www.epa.gov/smartgrowth/guide-sustainable-
transportation-performance-measures. 

Federal Highway Administration. Sustainable Highways 
Initiative. 
https://www.sustainablehighways.dot.gov/default.aspx. 

Federal Highway Administration (2017). Public 
Involvement/Public Participation. 
https://www.fhwa.dot.gov/planning/public_involvement/. 

Federal Highway Administration (2020). Incorporating Equity 
in the Transportation Planning Process. Guidebook for State, 
Regional, and Local Governments on Addressing Potential 
Equity Impacts of Road Pricing. 
https://ops.fhwa.dot.gov/publications/fhwahop13033/ch4.htm. 

https://www.sustainablehighways.org/
https://idot.illinois.gov/Assets/uploads/files/Transportation-System/Reports/Desenv/Enviromental/I-LAST%20V%202%2002.pdf
https://idot.illinois.gov/Assets/uploads/files/Transportation-System/Reports/Desenv/Enviromental/I-LAST%20V%202%2002.pdf
https://idot.illinois.gov/Assets/uploads/files/Transportation-System/Reports/Desenv/Enviromental/I-LAST%20V%202%2002.pdf
https://www.fhwa.dot.gov/pavement/sustainability/articles/rating_systems.cfm
https://www.fhwa.dot.gov/pavement/sustainability/articles/rating_systems.cfm
https://www.fhwa.dot.gov/pavement/sustainability/case_studies/hif19079.pdf
https://www.fhwa.dot.gov/pavement/sustainability/case_studies/hif19079.pdf
https://sustainable-infrastructure-tools.org/
https://sustainable-infrastructure-tools.org/
https://www.epa.gov/smartgrowth/guide-sustainable-transportation-performance-measures
https://www.epa.gov/smartgrowth/guide-sustainable-transportation-performance-measures
https://www.sustainablehighways.dot.gov/default.aspx
https://www.fhwa.dot.gov/planning/public_involvement/
https://ops.fhwa.dot.gov/publications/fhwahop13033/ch4.htm
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Lecture Title Additional Sources and Case Studies 
U.S. Department of Transportation. Environmental Review 
Toolkit: Legislation, Regulations, and Guidance. 
https://www.environment.fhwa.dot.gov/legislation/legislation_h
ome.aspx. 

Federal Highway Administration. Environmental Review 
Toolkit: Every Day Counts. 
https://www.environment.fhwa.dot.gov/env_initiatives/EveryDa
yCounts.aspx. 

Lecture 9: Sustainability 
in Highway Construction 
Practices and 
Transportation 
Operations and 
Maintenance 

Federal Highway Administration (2010). FHWA Green 
Procurement Guide. 
https://www.fhwa.dot.gov/legsregs/directives/orders/gppg0419
10.htm. 

Federal Highway Administration (2017). Improving 
Transportation Investment Decisions through Life-Cycle Cost 
Analysis. https://www.fhwa.dot.gov/infrastructure/asstmgmt/ 
lccafact.cfm. 

Harvey, John T., Ali A. Butt, Mark T. Lozano, Alissa Kendall, 
Arash Saboori, Jeremy D. Lea, Changmo Kim, and Imad 
Basheer (2019). Life Cycle Assessment for Transportation 
Infrastructure Policy Evaluation and Procurement for State 
and Local Governments. Sustainability, 11(22): 6377. 
https://www.mdpi.com/2071-1050/11/22/6377. 

Harvey, J. T., J. Meijer, H. Ozer, I. Al-Qadi, A. Saboori, and A. 
Kendall (2016). Pavement Life-Cycle Assessment Framework. 
FHWA-HIF-16-014. Federal Highway Administration. 
http://www.fhwa.dot.gov/pavement/sustainability/hif16014.pdf.  

Lecture 10: Achieving 
Sustainability through 
Business Practices  

Federal Highway Administration (2020). Contracting 
Strategies. https://ops.fhwa.dot.gov/wz/contracting/index.htm. 

Federal Highway Administration (2012). Performance 
Contracting for Construction: A Guide to Using Performance 
Goals and Measures to Improve Project Delivery. 
https://www.fhwa.dot.gov/construction/contracts/pcfc_2012/pcf
c_2012.pdf. 

Scott, Sidney, III, Keith R. Molenaar, Douglas D. Gransberg, 
and Nancy C. Smith (2006). NCHRP Report 561: Best-Value 
Procurement Methods for Highway Construction Projects. 
National Cooperative Highway Research Program. 
http://www.trb.org/Publications/Blurbs/158046.aspx. 

Cote, Catherine (2021). Making the Business Case for 
Sustainability. Harvard Business School Online. 
https://online.hbs.edu/blog/post/business-case-for-
sustainability. 

https://www.environment.fhwa.dot.gov/legislation/legislation_home.aspx
https://www.environment.fhwa.dot.gov/legislation/legislation_home.aspx
https://www.environment.fhwa.dot.gov/env_initiatives/EveryDayCounts.aspx
https://www.environment.fhwa.dot.gov/env_initiatives/EveryDayCounts.aspx
https://www.fhwa.dot.gov/legsregs/directives/orders/gppg041910.htm
https://www.fhwa.dot.gov/legsregs/directives/orders/gppg041910.htm
https://www.fhwa.dot.gov/infrastructure/asstmgmt/lccafact.cfm
https://www.fhwa.dot.gov/infrastructure/asstmgmt/lccafact.cfm
https://www.mdpi.com/2071-1050/11/22/6377
http://www.fhwa.dot.gov/pavement/sustainability/hif16014.pdf
https://ops.fhwa.dot.gov/wz/contracting/index.htm
https://www.fhwa.dot.gov/construction/contracts/pcfc_2012/pcfc_2012.pdf
https://www.fhwa.dot.gov/construction/contracts/pcfc_2012/pcfc_2012.pdf
http://www.trb.org/Publications/Blurbs/158046.aspx
https://online.hbs.edu/blog/post/business-case-for-sustainability
https://online.hbs.edu/blog/post/business-case-for-sustainability
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Lecture Title Additional Sources and Case Studies 
Lecture 11: Overview of 
INVEST  

Federal Highway Administration. INVEST 
https://www.sustainablehighways.org/. 

Federal Highway Administration. INVEST Fact Sheet. 
https://www.sustainablehighways.org/2316/fact-sheet.html. 

Federal Highway Administration. INVEST Case Studies. 
https://www.sustainablehighways.org/779/case-studies.html. 

Lecture 12: Using 
INVEST for Scoring and 
Evaluation  

  

https://www.sustainablehighways.org/
https://www.sustainablehighways.org/2316/fact-sheet.html
https://www.sustainablehighways.org/779/case-studies.html
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SAMPLE ASSIGNMENTS 
ARTICLE REVIEW ASSIGNMENT 

Over the course of the semester, students can be asked to submit summaries of news 
articles related to sustainable transportation, including descriptions of key facts and how 
the article relates to the sustainability triple bottom line.  

The following is the assignment that can be given to students for each article review: 

You are required to read a news article that is related to sustainable 
transportation. Any respected source is acceptable, including newspapers, 
magazines, trade journals, or websites. While reading the article, identify 
the key concepts that are related to sustainability and/or transportation. 
Summarize the article by answering who, what, when, where, why, and 
how much. Also, please provide one or two comments about what you 
thought was interesting about the article. You must submit a copy of the 
article along with your summary. An essay is not required; however, the 
instructor should be able to discern that you have thoughtfully and 
reflectively read the article. 

This assignment was given to students in the pilot course, which resulted in several 
article summaries being produced. A selection of the best articles related to sustainable 
transportation is provided in the appendix to this document. Figure 1 shows an example 
submittal from the pilot course, which can be used as a template for the assignment.  
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Figure 1. Example Article Review Assignment  
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CASE STUDY ASSIGNMENT 

In order to become more familiar with the use of INVEST, students can be asked to 
review and understand the INVEST applications described in case studies available on 
the INVEST website. The following is an assignment that can be given to students for 
this purpose (adapted from the assignment given to students in the pilot course):  

Please prepare a summary for a case study of your choice, following the 
guidance provided below. INVEST case studies are available at 
https://www.sustainablehighways.org/. We will employ a modified FIRAC 
approach, which law schools use for case study analysis. FIRAC stands 
for Facts, Issues, Rule, Analysis, and Conclusions. Our approach will be 
FITAC, in which we replace Rule with Tool, and focus on the role that 
INVEST played in the case study. The following guidelines will help you 
prepare your case study summaries using the FITAC approach: 

• Facts: What are the facts of the case—who, what, when, and 
where? 

• Issues: What was the relationship of this case to the sustainability 
triple bottom line? 

• Tool: Which INVEST criteria were most important? 

• Analysis: How and why did the agency do what it did? 

• Conclusions: What are the key outcomes and the lessons learned? 

Figure 2 shows an example submittal from the pilot course, which can be used as a 
template for the assignment.  

https://www.sustainablehighways.org/
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Figure 2 Example Case Study Assignment 
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INVEST PROJECT ASSIGNMENT  

The INVEST tool is a good platform to use for a term paper or project by students 
because anyone can create an account on the INVEST website and score projects or 
programs. Depending on the course, the students’ area of expertise, and the instructor’s 
preferences, the project can focus on any of the modules, and students can be asked to 
apply the tool for a particular project or program.  

For the pilot course, students were asked to work in pairs and evaluate the same 
highway project using a specific INVEST scorecard (see Figure 3 for the assignment 
provided). Students were each asked to make a presentation of their findings 
(see Figure 4 and Figure 5 for an example of final project results produced by one 
student group in the pilot course). Scores from different students’ projects can also be 
compiled and compared with each other and with those assigned by an expert user to 
provide discussion and analysis opportunities (see Figure 6). In the pilot course, the 
expert user was one of the contractor team members with expertise in sustainable 
transportation. Depending on the type of assignment provided to students, the expert 
user whose ratings are used for comparison could be the instructor or a transportation 
professional (in case the assignment involves a real-world case study).  

The example project provided to students in the pilot course uses the project 
development module. Students can be assigned a similar exercise where they are 
either provided a project to evaluate or asked to select one for which information is 
available online; students conduct an evaluation using the appropriate scorecard. 
Students can also reach out to department of transportation (DOT) staff or contractors 
to gather information needed for their project where appropriate or feasible.  

To apply other modules in a project, students can be asked to work with a transportation 
agency (DOT or metropolitan planning organization) to apply the system planning 
module to a regional or statewide plan. Students can also apply the module on their 
own on the basis of publicly available plans or programs. Students can similarly reach 
out to DOT operations and maintenance staff to apply the O&M module at a 
programmatic level.  

For any project using INVEST, students should be encouraged to document their 
assumptions and exercise their judgment on ratings when sufficient data are not 
available. As shown in the example assignment, students can also be asked to identify 
areas of improvement and assess whether the criteria contributing to the score are well 
balanced between the three sustainability dimensions.  
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Figure 3 Example INVEST Project 
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Figure 4 Example INVEST Project Results—Part 1  
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Figure 5 Example INVEST Project Results—Part 2 
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Figure 6 Example Comparison of Students’ INVEST Project Results 
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QUIZ BANK  
This quiz bank contains questions that were used in the pilot course to generate quizzes 
and tests for students. They are included here as reference for instructors to develop 
multiple-choice quizzes. The correct answer to each question is shown in bold italics. 

SUSTAINABILITY AND SUSTAINABLE TRANSPORTATION 

1. What are the primary focus areas addressed by the sustainability triple bottom 
line? Please select all that apply. 

Economy, Society, Environment, Politics, Religion 

2. __________ connects each element of triple bottom line sustainability. 

Equity, Equality, Economy, Environment 

3. True or False. The environment benefits the most from transportation in spite of 
the many governmental regulations that exist. 

4. Which of the following may be affected by transportation systems? Please select 
all that apply. 

Energy consumption, Hydrologic cycle, Mobility and access 

5. True or False. The nation’s economy is dependent on accessible and efficient 
movement of people and commerce. 

6. True or False. Sustainability is sensitive to the context in which it is applied; 
therefore, there is no list of universal best practices for sustainability. 

7. True or False. Since all three elements of the triple bottom line are equally 
important in all cases, it is not necessary to prioritize any of the elements over 
the others. 

8. True or False. Historically, sustainability has been given lower priority when 
compared to the first costs of a transportation project. 

9. Which levels of government are responsible for transportation infrastructure in 
the United States? Please select all that apply. 

National, State, Local 

10. True or False. In the transportation decision-making process, sustainability only 
needs to be considered during project-level planning and project-level 
environmental review. 
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11. In which part of the transportation decision-making process is capital 
programming used to match priority projects with funds? 

Long-range planning; Short-range programming; Project-level planning; 
Construction, maintenance, and operations 

12. True or False. Performance measures are quantifiable criteria that can be used 
to track progress toward specific goals or objectives. 

13. Performance measures must: (Please select all that apply.) 

Be easily understood; Provide clear indication of moving toward the goal 
or objective; Be easily tracked using accessible and available data 

14. In which of the following ways may performance measures be used? Please 
select all that apply. 

Description; Evaluation; Accountability; Communication 

15. True or False. Performance measures may be applied over different time frames, 
different levels of the organization, and different types of operations. 

16. True or False. Whatever the approach, performance measures must be practical.  

17. True or False. Sustainability characteristics of highways should be assessed 
throughout their life cycles, from conception through construction, operations, 
and maintenance. 

18. True or False. Sustainable transportation should focus strictly on vehicle 
movement, without regard for the people or goods that they are moving. 

19. True or False. While a balanced treatment of social, economic, and 
environmental principles is ideal for sustainable transportation, it is not always 
possible. 

SUSTAINABILITY GOALS, OBJECTIVES, AND PERFORMANCE 
MEASUREMENT 

1. Which of the following might we want to accomplish by using sustainability 
performance measurement? Please select all that apply. 

Reduce long-term costs, Build public support, Address energy 
consumption, Respond to regulatory requirements 
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2. In which phase of the decision-making process do we want to use sustainability 
performance measurement? 

Long-range planning only; Short-term programming only; Construction, 
maintenance, and operations only; Sustainability performance measurement 
may be used in all phases of decision making 

3. True or False. The results of sustainability performance measurement may be 
used to understand and describe the effect sustainability is having. 

4. True or False. Sustainability performance measurement has little value as an 
accountability tool for staff and other programs. 

5. True or False. The approach to sustainability performance measurement should 
evolve over time. 

6. True or False. In addressing sustainability through the Transportation and 
Environmental Resource Council, the aim is not to define sustainable 
transportation, but rather to get a consensus on what certain common 
sustainability principles are and how they can be applied in the transportation 
sector. 

7. When considering where to begin with a sustainability performance 
measurement program, which of the following are important questions to 
consider? Please select all that apply. 

Is this a new process for us? Have we defined our goals? Are there 
external requirements? What partners are we working with? 

8. When phasing in sustainability performance measurement, where is a good 
place to start? Please select the one best answer. 

Start with what you have, Start with what others have, Start by purchasing 
generic sustainability software, Give up and do not start at all 

9. Which of the following is not one of the three components of the sustainability 
performance measurement framework? 

Fundamental, Overarching, Auxiliary, Ancillary 

10. ___________ components of the sustainability performance measurement 
framework are optional. 

Fundamental, Overarching, Auxiliary, Ancillary 

11. ___________ components of the sustainability performance measurement 
framework are applied in six steps. 

Fundamental, Overarching, Auxiliary, Ancillary 
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12. ___________ components are items that need to be taken into consideration 
throughout the sustainability performance measurement framework, such as 
engagement of stakeholders, partners, and external agencies. 

Fundamental, Overarching, Auxiliary, Ancillary 

13. True or False. The general public is considered a stakeholder that must be 
considered in the sustainability performance measurement framework. 

14. True or False. Feedback is required in order for the sustainability performance 
measurement framework to be successful. 

15. True or False. Having a fundamental understanding of sustainability is necessary 
in order to apply the sustainability performance measurement framework. 

16. With regard to understanding sustainability, it is important to address the basic 
principles of sustainability. Which of the following are primary principles of 
sustainability? Please select all that apply. 

Preserve and enhance environmental and ecological systems 

Foster community health and vitality 

Promote economic development and prosperity 

Ensure equity in population groups over generations 

17. True or False. When developing transportation sustainability goals, it is important 
to map the goals to sustainability principles. 

18. True or False. No one goal in itself is sufficient to achieve sustainability—it takes 
multiple goals, pursued in concert, to promote sustainability. 

19. True or False. Equity must be addressed in the present-day context only with no 
regard for future generations. 

20. Which of the following must be considered for equity when developing 
transportation sustainability goals? Please select all that apply. 

Income, Age, Ethnicity, Gender 

21. True or False. Sustainability objectives may be the same for different phases of 
work. 

22. True or False. Sustainability objectives may be different for different phases of 
work. 

23. The fundamental components of the sustainability performance measurement 
framework are applied in __________ steps. 

Three, Four, Six, Eight 
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24. True or False. Sustainability goals assess progress toward each sustainability 
objective and provide the ongoing data to help further improve performance. 

25. __________ measures determine the result or the impact of program, policy, or 
decision, and provide information on the achievement of sustainability goals. 

Outcome, Output, Process 

26. __________ measures produce a tangible item that results from an action and 
relates results or changes in terms of the system and its function. 

Outcome, Output, Process 

27. __________ measures identify components of a practice that are deemed to 
support the related goal or objective, and relate inputs and products to certain 
activities. 

Outcome, Output, Process 

28. True or False. There is no ideal number of performance measures, so keep the 
number to a manageable level. 

29. When implementing performance measures, what is the overarching component 
that relates to all of the other types of performance measure application? 

Description, Evaluation, Accountability, Decision support, Communication 

30. Applying the SPM framework requires refinement to ensure that progress toward 
sustainability is achieved. What is the one element that is needed to make sure 
that refinement occurs? 

Fundamental components, Auxiliary components, Overarching components, 
Feedback 

SUSTAINABILITY RATING SYSTEMS 

1. Until recently, most sustainability rating systems focused on _________ 
construction projects, such as buildings. 

Vertical, Horizontal, Longitudinal, High-rise 

2. Which of the following are sustainability factors typically considered in 
infrastructure projects? Please select all that apply. 

Energy consumption, Resource requirements, Environmental impacts, 
Cost 
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3. Rating systems typically measure infrastructure sustainability using five broad 
categories. Which of the following are not among those categories? Please 
select all that apply. 

Politics, Religion, Resources, Energy, Transport, Water, Waste 

4. Which of the following are prominent sustainability infrastructure rating systems? 
Please select all that apply. 

BEEST-on-Roads, Envision, Greenroads, INVEST 

5. True or False. The focus of the BE2ST-in-Highways rating system is to quantify 
the sustainability impact of using recycled materials in pavements. 

6. True or False. The University of Washington developed BE2ST-in-Highways. 

7. True or False. BE2ST-in-Highways allows users to weight the importance of nine 
sub-criteria to determine a sustainability score; however, weighting the criterion is 
optional. 

8. Which of the following is not a rating result of BE2ST-in-Highways? 

Bronze, Silver, Gold, Platinum 

9. True or False. The Institute for Sustainable Infrastructure at Harvard developed 
the Envision sustainability rating system. 

10. Envision encourages the use of ________________ in the planning, design, 
construction, and operation phases of infrastructure projects. 

Life-cycle analysis, Operations research, Meta-heuristic theory, Theory of 
relativity 

11. Which of the following is not a certification used by Envision? 

Bronze, Silver, Gold, Platinum 

12. Envision distributes _____ credits under _____ categories in its rating system. 

60, 5; 5, 60;  50, 6; 6, 50 

13. The GreenLITES sustainability rating system was developed by __________. 

New York State Department of Transportation, Illinois Department of 
Transportation, Federal Highway Administration, CH2M Hill 

14. The GreenLITES rating system distributes _____ points across _____ 
sustainability categories. 

175, 5; 5, 175;  715, 15; 0, 0 

15. True or False. One of the purposes of GreenLITES is to provide a medium for 
the dissemination of information and funding for research. 
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16. Which of the following is not an award level in GreenLITES? 

GreenLITES Evergreen, GreenLITES Silver, GreenLITES Gold, GreenLITES 
Platinum 

17. True or False. GreenLITES is a mandatory, self-certification program for all 
NYSDOT projects. 

18. Greenroads was developed by _________. Please select all that apply. 

University of Washington, CH2M Hill, University of Wisconsin, Harvard 

19. Greenroads utilizes 11 _____ categories and six _____ categories to assess 
sustainability. 

Required, Voluntary;  Voluntary, Required; 
Energy, Atmosphere;  Materials, Resources 

20. Which of the following are award levels for Greenroads? Please select all that 
apply. 

Bronze, Silver, Gold, Platinum, Evergreen 

21. I-LAST stands for _____ Livable and Sustainable Transportation. 

Illinois, Indiana, Iowa, Idaho 

22. True or False. I-LAST is a mandatory, web-based, third-party certification tool for 
infrastructure sustainability assessment. 

23. I-LAST distributes _____ sustainability criteria under _____ broader criteria 
categories. 

153, 17; 17, 153;  351, 71;  71, 351 

24. Which of the following are award levels issued by I-LAST? Please select all that 
apply. 

Silver, Gold, Platinum, Evergreen, None of these 

25. True or False. INVEST utilizes a user-friendly, web-based interface that is free to 
use. 

26. Which of the following are award levels issued by INVEST? Please select all that 
apply. 

Bronze, Silver, Gold, Platinum, Evergreen 

27. True or False. INVEST does not issue a third-party certification, but it does serve 
as unofficial recognition from the Federal Highway Administration. 
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28. INVEST helps to address ________ barriers, such as hindrances in policies, 
standards, and specifications used for sustainable transportation. 

Programmatic, construction, operations, maintenance 

29. INVEST provides a “snapshot in ________” of sustainability efforts. 

Time, Location, Size, Planning 

30. True or False. INVEST does not make highways sustainable, but it helps make 
them more sustainable than they currently are. 

31. Which one of the following is not one of the four modules used in INVEST to 
evaluate the sustainability of transportation projects throughout the project 
lifecycle? 

System Planning for States (SPS), System Planning for Regions (SPR), System 
Planning for Governments (SPG), Project Development (PD), Operations and 
Maintenance (OM) 

32. Which of the following are goals of using INVEST to achieve sustainability goals? 
Please select all that apply. 

Advance better business practices, Integrate sustainability into projects 
and programs, Improve education and understanding of sustainability, 
Facilitate internal and external communication and outreach 

33. True or False. INVEST is primarily a one-time static assessment of sustainability 
for a project or program. 

34. INVEST helps keep projects on track to meet sustainability goals by providing a 
sustainability _________ with milestones. 

Schedule, budget, quality control plan, key performance indicators 

35. True or False. The value of INVEST is not found in the score it produces but the 
outcomes it achieves and the recommendations it generates. 

36. True or False. In general, most agencies require 30 or more employees working 
at least three months each to use INVEST to score an individual project or 
program. 

37. Which of the following sustainability rating tools is the only one to address all of 
the components of the transportation system life cycle including system planning 
and programming, project planning, project design, project construction, and 
operations and maintenance? 

INVEST, I-LAST, Greenroads, GreenLITES, Envision 
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38. What does the acronym INVEST stand for? 

Infrastructure Voluntary Evaluation Sustainability Tool 

39. Each INVEST module has _________ that are used to evaluate a particular 
sustainability metric or performance measure. 

Criteria, principles, objectives, tasks 

40. What is the maximum obtainable scoring range available for each individual 
sustainability metric in INVEST? 

1–5, 1–10, 1–15, 1–20 

41. Based on the sustainability linkage graphic below, which triple bottom line 
sustainability issues are affected by the related INVEST scoring item? Please 
select all that apply. 

 
Social, Economic, Environmental, None 

42. What minimum percentage of the total achievable score is necessary to attain a 
Platinum rating in INVEST? 

40%, 50%, 60%, 70% 

43. If the Project Development: Urban Basic Scorecard has a maximum of 136 points 
available and 60 points are achieved in the scoring process, what rating will the 
project receive? 

Bronze, Silver, Gold, Platinum 

44. The __________ module provides criteria to self-evaluate the development of a 
specific project. It covers activities throughout project-specific planning, design, 
and construction. 

System Planning for States, System Planning for Regions, Project 
Development, Operations and Maintenance 
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45. The __________ module provides criteria to self-evaluate system-level planning 
and programming policies, processes, procedures, and practices. It is geared 
towards metropolitan planning organizations, council of governments, or other 
planning organization that perform landscape-scale planning for an area that 
typically does not own infrastructure. 

System Planning for States, System Planning for Regions, Project 
Development, Operations and Maintenance 

46. True or False. When using INVEST to rate a project, you may choose only one 
module and scorecard to use for that particular rating. 

47. Which of the following are required input for registering a project in INVEST? 
Please select all that apply. 

Project/program title, State, Zip code, Lead design organization, Prime 
contractor 

48. True or False. Rating a project may only be done online at the INVEST 
website—there is no offline option for rating a project. 

49. True or False. INVEST provides detailed descriptions and instructions for scoring 
each criterion. 

50. True or False. The Project Development module has multiple scorecard options, 
so only applicable criteria are considered. 

51. Who is the developer and owner of INVEST? 

Federal Highway Administration (FHWA), Texas Department of Transportation 
(TxDOT), Indian Nations Council of Governments (INCOG), New York State 
Department of Transportation (NYSDOT) 

52. What is the current version of INVEST that is in use and available on the 
website? 

1.1, 1.2, 1.3, 2.0 

53. In what year was the original Beta Version of INVEST developed? 

2000, 2010, 2012, 2015 

54. In what year did FHWA launch INVEST 1.0? 

2000, 2010, 2012, 2015 

55. On what nationally recognized day in 2018 was INVEST 1.3 launched? 

Earth Day, Indigenous Peoples Day, New Year’s Day, Independence Day 



 

 38 

56. Which of the following are reasons to use INVEST? Please select all that apply. 

It helps to assess the sustainability of transportation plans, project, or 
programs. 

It is a free, web-based self-evaluation tool. 

It helps to quantify, balance, and communicate sustainability benefits and 
trade-offs. 

It helps to evaluate, score, and improve sustainability in transportation. 

57. Which of the following is FHWA’s primary goal for INVEST? 

Improve the sustainability triple bottom line of highway projects and 
programs. 

Establish a method for identifying best practices in highway systems. 

Assist, aid, and encourage the implementation of sustainable practices in 
transportation. 

Raise the bar in making progress toward more sustainable highways. 

Provide a forum for exchange of best practices and emerging technologies. 

58. True or False. INVEST is required and is intended to encourage comparisons 
between transportation agencies. 

59. True or False. INVEST strives to not “re-invent the wheel” by referencing and 
identifying the latest guidance and research. 

60. Which of the following are approaches to achieving the sustainability goal of 
advance better business practices? Please select all that apply. 

Make a business case for sustainability, Monitor performance and 
benchmark with INVEST, Encourage internal communication, Facilitate external 
communication 

61. How many scorecard options are available for the Project Development (PD) 
module? 

Five, Seven, Ten, Twelve 

62. Which of the following information is included in each criterion write-up? Please 
select all that apply. 

Title, Goal, Scorecard graphic, Sustainability linkage 

63. Yes or No. Is it possible to translate existing evaluations done with previous 
versions of INVEST into the current version of INVEST? 
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64. Which of the following are technical assistance opportunities for those needing 
help with INVEST? Please select all that apply. 

Training (up to two hours), Peer-to-peer contacts, Implementation and 
scoring workshops (full day) 

65. True or False. Through the use of innovative criteria, INVEST allows users to 
define sustainable innovations and emerging technologies addressed in their 
projects that are not already represented in INVEST. 

SUSTAINABLE CONSTRUCTION PRACTICES 

1. Sustainable construction practices (SCPs) assist in _________. Please select all 
that apply. 

Building highways, Preserving surrounding ecosystems, Meeting basic 
human needs, Managing resources wisely 

2. What are two of the basic requirements for sustainable construction practices 
(SCPs)? Please select the two that apply. 

SCPs go above and beyond standard practice, SCPs show innovation in 
support of people and the environment, SCPs only meet required national 
regulatory minimums, SCPs only use methods that have been used previously 

3. True or False. The contribution of highway construction to national economic and 
greenhouse gas metrics is relatively small. 

4. Which of the following are substantial highway construction impacts? Please 
select all that apply. 

Greenhouse gas emissions, stormwater runoff, traffic congestion, 
inconvenience 

5. True or False. Envision is considered to be the leading entity in highway 
sustainability. 

6. True or False. In highway construction, sustainability is generally considered to 
be less important than cost and schedule. 

7. True or False. Durability and long life of infrastructure is integral to sustainability. 

8. True or False. According to research, most organizations value sustainability. 

9. Which of the following is the most identified sustainable construction practice 
(SCP)? 

Materials recycling and reuse, Accelerated bridge construction methods, 
Use of bicycle racks on construction sites, Diesel emissions reduction methods 
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10. True or False. The contractor’s competitive advantage resulting from 
implementing a new SCP is long lived. 

11. What are the two levels used in the Highway Construction Framework? 

Project delivery, Project, Human well-being, Environmental well-being, 
Economic well-being 

12. What are the three dimensions used in the Sustainability Framework? 

Project delivery, Project, Human well-being, Environmental well-being, 
Economic well-being 

13. With regard to sustainability framework mapping, which categories of the Project 
Delivery level in the Highway Construction Framework are present in all 
dimensions and categories of the Sustainability Framework? Please select all 
that apply. 

Project delivery method, Financing, Procurement, Contracting 

14. With regard to sustainability framework mapping, which categories of the 
Economic Well-Being dimension in the Sustainability Framework apply to all 
levels and categories in the Highway Construction Framework? Please select all 
that apply. 

Project budget, Maintenance and operations, Economic 
development/employment, Climate 

15. Which of the following is the most passive and least effective contractual 
approach to address sustainability because there is no guarantee that any 
sustainable construction practices (SCPs) will occur? 

Allowing sustainability, Mandating sustainability, Incentivizing sustainability, 
Pricing sustainability 

16. True or False. One approach to requiring SCPs in a contract is to include a 
performance-based metric that allows the contractor to choose from a list of 
which SCPs to use. 

17. True or False. Since expenses associated with SCPs are usually very small, 
incentivized SCPs in the contract should be viewed as entirely supplemental 
income or profit. 

18. A(n) __________ bid is a defined portion of the work that is priced separately, 
which provides the owner with the option to include that scope of work. 

Alternate, unbalanced, unit, low 

19. True or False. Project delivery methods that make communication among parties 
easier are generally better suited to sustainable procurement and contracting. 
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20. True or False. Risks associated with SCPs may be more understood and more 
quantifiable than risks associated with traditional construction practices. 
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APPENDIX—TOP ARTICLES SUBMITTED 
DURING PILOT COURSE  
In all, the students submitted 177 articles. Two graduate students reviewed all 
177 articles and created a subgroup of articles that were directly related to sustainable 
transportation. From that subgroup, the two graduate students developed a Top 10 List 
of News Articles Related to Sustainable Transportation that is useful course material. 
The students also identified the project website for each article. 

1. High-Speed Train between Dallas and Houston Gets Federal Approval 

Article link: https://www.sanmarcosrecord.com/news/high-speed-train-between-
dallas-and-houston-gets-federal-approval 

Project website: https://www.texascentral.com/ 

 
2. US 97: Lava Butte to S. Century Drive Section 

Article link: https://www.greenroads.org/141/17/us-97-lava-butte-to-s-century-drive-
section.html 

Project website: https://www.greenroads.org/141/17/us-97-lava-butte-to-s-century-
drive-section.html 

 
3. London Bus Garage to Become “World’s Largest Vehicle-to-Grid Site” 

Article link: https://www.intelligenttransport.com/transport-news/104258/london-bus-
garage-to-become-worlds-largest-vehicle-to-grid-site/  

Project website: https://www.sseenergysolutions.co.uk/distributed-energy-
infrastructure/our-solutions/bus2grid 

 
4. San Diego Planners Unveil a $177 Billion Plan to Expand Transit, Toll 

Highways 

Article link: https://www.encinitasadvocate.com/news/story/2020-08-15/sandag-
expand-transit-toll-highways 

Project website: https://buildhsr.com/ 

 

https://www.sanmarcosrecord.com/news/high-speed-train-between-dallas-and-houston-gets-federal-approval
https://www.sanmarcosrecord.com/news/high-speed-train-between-dallas-and-houston-gets-federal-approval
https://www.texascentral.com/
https://www.greenroads.org/141/17/us-97-lava-butte-to-s-century-drive-section.html
https://www.greenroads.org/141/17/us-97-lava-butte-to-s-century-drive-section.html
https://www.greenroads.org/141/17/us-97-lava-butte-to-s-century-drive-section.html
https://www.greenroads.org/141/17/us-97-lava-butte-to-s-century-drive-section.html
https://www.intelligenttransport.com/transport-news/104258/london-bus-garage-to-become-worlds-largest-vehicle-to-grid-site/
https://www.intelligenttransport.com/transport-news/104258/london-bus-garage-to-become-worlds-largest-vehicle-to-grid-site/
https://www.sseenergysolutions.co.uk/distributed-energy-infrastructure/our-solutions/bus2grid
https://www.sseenergysolutions.co.uk/distributed-energy-infrastructure/our-solutions/bus2grid
https://www.encinitasadvocate.com/news/story/2020-08-15/sandag-expand-transit-toll-highways
https://www.encinitasadvocate.com/news/story/2020-08-15/sandag-expand-transit-toll-highways
https://buildhsr.com/
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5. From Hydrogen Fuel-Cells to Giant Airbags, Construction and Roadworks Are 
Changing 

Article link: https://www.cnbc.com/2020/10/06/hydrogen-fuel-cells-giant-airbags-
construction-is-changing.html?&qsearchterm=From%20hydrogen%20fuel-
cells%20to%20giant%20airbags,%20construction%20and%20roadworks%20are%20c
hanging 

Project website: https://www.hs2.org.uk/ 

 
6. Dodger Stadium Gondola Prepares for Environmental Impact Study 

Article link: https://www.theeastsiderla.com/news/transportation_and_traffic/dodger-
stadium-gondola-prepares-for-environmental-impact-study/article_c02e9096-f94f-
11ea-acd1-5ff55d08c02a.html 

Project website: https://media.metro.net/2020/ART-Factsheet.pdf 

 
7. Washington State Builds Bridge to Keep Wildlife off Highway 

Article link: https://apnews.com/article/north-america-mountains-us-news-wa-state-
wire-wildlife-36755628e4c44fdabb01cb9599fa5aef 

Project website: https://wsdot.wa.gov/environment/protecting/wildlife-collisions 

 
8. Asphalt Producers Recycle 97 Million Tons of Old Pavements 

Article link: https://www.forconstructionpros.com/asphalt/news/21195750/asphalt-
producers-recycle-97-million-tons-of-old-pavements 

Project website: https://member.asphaltpavement.org/Shop/Product-
Catalog/Product-Details?productid=%7b9BC71D4C-2307-EA11-A812-
000D3A4DBC41%7d 

 
9. Atlanta Fast-Tracks Its Sustainable Transportation Goals 

Article link: https://www.nrdc.org/experts/zak-accuardi/atlanta-fast-tracks-its-
sustainable-transportation-goals 

Project website: https://www.atlantaga.gov/government/mayor-s-office/projects-and-
initiatives/one-atlanta-strategic-transportation-plan 

 

https://www.cnbc.com/2020/10/06/hydrogen-fuel-cells-giant-airbags-construction-is-changing.html?&qsearchterm=From%20hydrogen%20fuel-cells%20to%20giant%20airbags,%20construction%20and%20roadworks%20are%20changing
https://www.cnbc.com/2020/10/06/hydrogen-fuel-cells-giant-airbags-construction-is-changing.html?&qsearchterm=From%20hydrogen%20fuel-cells%20to%20giant%20airbags,%20construction%20and%20roadworks%20are%20changing
https://www.cnbc.com/2020/10/06/hydrogen-fuel-cells-giant-airbags-construction-is-changing.html?&qsearchterm=From%20hydrogen%20fuel-cells%20to%20giant%20airbags,%20construction%20and%20roadworks%20are%20changing
https://www.cnbc.com/2020/10/06/hydrogen-fuel-cells-giant-airbags-construction-is-changing.html?&qsearchterm=From%20hydrogen%20fuel-cells%20to%20giant%20airbags,%20construction%20and%20roadworks%20are%20changing
https://www.hs2.org.uk/
https://www.theeastsiderla.com/news/transportation_and_traffic/dodger-stadium-gondola-prepares-for-environmental-impact-study/article_c02e9096-f94f-11ea-acd1-5ff55d08c02a.html
https://www.theeastsiderla.com/news/transportation_and_traffic/dodger-stadium-gondola-prepares-for-environmental-impact-study/article_c02e9096-f94f-11ea-acd1-5ff55d08c02a.html
https://www.theeastsiderla.com/news/transportation_and_traffic/dodger-stadium-gondola-prepares-for-environmental-impact-study/article_c02e9096-f94f-11ea-acd1-5ff55d08c02a.html
https://media.metro.net/2020/ART-Factsheet.pdf
https://apnews.com/article/north-america-mountains-us-news-wa-state-wire-wildlife-36755628e4c44fdabb01cb9599fa5aef
https://apnews.com/article/north-america-mountains-us-news-wa-state-wire-wildlife-36755628e4c44fdabb01cb9599fa5aef
https://wsdot.wa.gov/environment/protecting/wildlife-collisions
https://www.forconstructionpros.com/asphalt/news/21195750/asphalt-producers-recycle-97-million-tons-of-old-pavements
https://www.forconstructionpros.com/asphalt/news/21195750/asphalt-producers-recycle-97-million-tons-of-old-pavements
https://member.asphaltpavement.org/Shop/Product-Catalog/Product-Details?productid=%7b9BC71D4C-2307-EA11-A812-000D3A4DBC41%7d
https://member.asphaltpavement.org/Shop/Product-Catalog/Product-Details?productid=%7b9BC71D4C-2307-EA11-A812-000D3A4DBC41%7d
https://member.asphaltpavement.org/Shop/Product-Catalog/Product-Details?productid=%7b9BC71D4C-2307-EA11-A812-000D3A4DBC41%7d
https://www.nrdc.org/experts/zak-accuardi/atlanta-fast-tracks-its-sustainable-transportation-goals
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10. California DOT Repaves Highway with Recycled Plastic Bottles 

Article link: https://www.constructiondive.com/news/california-dot-repaves-highway-
with-recycled-plastic-bottles/584131/ 

Project website: https://dot.ca.gov/-/media/dot-media/programs/research-innovation-
system-information/documents/preliminary-investigations/pi-0282-a11y.pdf 

https://www.constructiondive.com/news/california-dot-repaves-highway-with-recycled-plastic-bottles/584131/
https://www.constructiondive.com/news/california-dot-repaves-highway-with-recycled-plastic-bottles/584131/
https://dot.ca.gov/-/media/dot-media/programs/research-innovation-system-information/documents/preliminary-investigations/pi-0282-a11y.pdf
https://dot.ca.gov/-/media/dot-media/programs/research-innovation-system-information/documents/preliminary-investigations/pi-0282-a11y.pdf
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