Meeting Agenda
Study Advisory Committee – Meeting #3
Thursday, June 25, 2015
3:00 p.m. – 6:00 p.m.
Beaverton Library – Room B, 12375 SW Fifth St., Beaverton OR 97005
Purpose of Meeting
• Discuss and provide input on community values
• Discuss and provide input on drivers that will shape land use scenarios
Agenda Items
3:00pm

Welcome and Agenda Review

Andrew Singelakis,
Washington County
Jeanne Lawson,
JLA Public Involvement

3:10pm

Community Values
Members review and discuss draft community values.
Discussion questions:
• Is anything missing from the list of values? If so, what?
• What changes do you recommend?

4:05pm

Drivers and Land Use Scenarios
Presentation on role of drivers in land use scenarios, and how
drivers and scenarios fit into the overall study process.
Discussion questions:
•
•
•

Jeanne Lawson
Sylvia Ciborowski,
JLA Public Involvement

Matt Chwierut,
ECONorthwest
Jeanne Lawson

What drivers may shape the future?
Which are most likely to occur and/or have the greatest
effect on transportation in the future?
What additional information do you need to help you
understand these drivers and how they might impact
the future?

5:40pm

Public Comment

Jeanne Lawson

5:50pm

Next Steps

Chris Deffebach
Jeanne Lawson

6:00

Closing

Andrew Singelakis

Meeting Packet:
•
•
•
•

SAC Agenda
SAC Meeting #2 Summary
Community Values Cover Memo and Summary of SAC Input on Values
Drivers Cover Memo, Report and Appendices

Meeting Summary
Study Advisory Committee Meeting #2
May 21, 2015
4:00 p.m. to 6:00 p.m.
Beaverton Library (Cathy Stanton Room), 12375 SW 5th St, Beaverton, OR

Members Present
Andrew Singelakis, Chair
Loren Behrman
Meeky Blizzard
Mark Fryburg
Robert Kellogg
Steve Larrance
Alfonso Lopez-Vasquez

Marc San Soucie
Kathy Stallkamp
Bruce Starr
Pam Treece
Mayor Jerry Willey
Phillip Wu

Study Team and Staff
Chris Deffebach, Washington County
Dyami Valentine, Washington County
Mike Dahlstrom, Washington County
Cathy Jacoby, Washington County
Steve Szigethy, Washington County
Stephen Roberts, Washington County
Karen Savage, Washington County
Erin Wardell, Washington County

Jay Lyman, DEA
Scott Richman, DEA
Scott Harmon, DEA
Terry Moore, ECONorthwest
Bruce Warner
Jeanne Lawson, JLA Public Involvement
Sylvia Ciborowski, JLA Public Involvement

Other Attendees
Allen Amabisca
Robert Bailey
Sam Diaz

Don Odermott
Deborah Lockwood

Welcome and Agenda Review
Andrew Singelakis, Washington County Director of Land Use and Transportation and SAC Chair,
welcomed committee members.
Jeanne Lawson, committee facilitator, thanked members for participating and reviewed the agenda. She
noted that the purpose the meeting is to get an overview of the study drivers and introduction to the
process for developing land use scenarios, as well as to review and discuss updated community values.

Page 1

April 24 Meeting Summary
Members provided the following edits to the April 24, 2015 SAC meeting summary:
•

•

Page 6: One committee member shared his perspective that communities did not “choose” to
locate at the edge of the UGB. They were told that urban growth would happen in certain areas
based on the assumption of a Western Bypass.
Page 7: Transportation System Plans do exist for incorporated areas.

Committee Protocols
Jeanne Lawson facilitated a discussion of committee protocols.

Committee Discussion
•
•

Public Comment: Members agreed to allow ten minutes of public comment towards the end of
meetings.
Meeting materials: Members requested that they receive all meeting documents and materials
prior to meetings via one single link, rather than in multiple emails.

•

Sharing information: Members asked how they can share information and resources with one
another and with the study team. Members should email information to Chris Deffebach
(Christina_Deffebach@co.washington.or.us) and the study team will post documents on the
website for sharing with others.

•

Bin: Important ideas or comments that come up at meetings but which are not directly relevant
to the discussion topic will be written on the “Bin” flipchart for discussion at later SAC meetings.

•

Communication with news media: Jeanne Lawson explained that SAC members are encouraged
to talk to peers, members of organizations, and elected officials about the study, but they
should do so with respect for the SAC process. Communications should focus on the purpose of
the Study, and members should be clear when they are speaking on their own personal behalf.
SAC members are encouraged to notify the study team staff about planned presentations or
speaking engagements to groups, and share outcomes and comments heard.
Members discussed their concerns around news media. They noted that it is important that
members be clear that they are speaking on behalf of their own perspective—not on behalf of
the group, and that they should encourage the news media to respect the SAC process.
Members felt that conversations with the news media should be kept at a broad level, focused
on the future, and not focused on particular projects. They were concerned about the spin that
the news media can put on their conversations, no matter how careful SAC members are in
what they say. Nevertheless, they said it is important for SAC members to accept opportunities
to speak with the media in order to create broader public awareness about the Study.
Members did not suggest any changes to the written protocols on this subject.

Washington County Transportation Futures Study
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•

Committee recommendations: Members discussed how the committee would make
recommendations and what would constitute a recommendation from the group. The protocols
document refers to “consensus based” recommendations, which means a recommendation that
all members can accept even if it is not their personal first choice. If consensus cannot be
reached, then a 2/3 majority constitutes a recommendation. Jeanne Lawson explained that
using a simple majority process does not communicate much to the final decision maker.
Members discussed the benefits of providing to final decision makers written documentation
that explains all viewpoints of members, in order to provide insight into the SAC decision making
process
Members agreed to make the following change to the protocols document: When making
recommendations, members with a minority view may choose to write a minority report(s) to be
forwarded along with the recommendation.

Introduction to Drivers and Land Use Scenarios
Terry Moore, ECONorthwest, made a PowerPoint presentation (see slides 4-31) about drivers and land
use scenarios. “Drivers” are factors or trends that are likely to change the future, and affect the way we
travel in the future. The Study will use these drivers in developing two land use scenarios. One land use
scenario will be based on current trends. The second land use scenario will include alternative
development patterns based on the drivers.
Terry Moore noted that the study team sent a survey to local, regional, and national experts to get their
input on important drivers. SAC members are invited to take the survey as well. He passed out the
complete list of drivers from the first round of expert surveys .
Members requested that the results of the expert survey differentiate between who took the survey
(national experts, regional experts, top experts, etc.)

Committee Discussion
Members discussed drivers, and responded to these questions: What is going to be important to
Washington County? What do you think will impact transportation in Washington County?
•

Members said that the level of car hire and car share services has increased in recent years. This
should be reflected in the drivers modeling. Terry Moore responded that the modeling can
reflect increased car sharing by changing the projections for things like mode share, average
vehicle ownership, cost of vehicle ownership, and number of trips.

•

Members said that cultural background is a significant factor in making transportation choices.
For example, members of the Asian immigrant populations tend to walk a lot; there is an
“immigrant paradox”—immigrants tend to bring a healthy lifestyle when they move into a
community. It will be important to look at the health impact of transportation choices. As the
County experiences changes in cultural makeup and increases in immigrant populations,

Washington County Transportation Futures Study
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transportation choices will change accordingly. There are also differences in the transportation
choices made by first, second and third generation immigrants (for example, the second
generation tends to assimilate to the majority culture).
•

Members suggested including increased density as a “government and policy” driver. Terry
Moore responded that “density” is implicitly recognized because the Study incorporates the
Metro 2040 Growth Plan and County growth plans.

•

Members felt that republican political agenda at state/local levels, as listed in the Expert
Survey document, is not an appropriate driver. Terry Moore noted that the document is an
unedited list of drivers submitted by academic experts through the survey tool; its inclusion in
the list does not necessarily mean it will become a driver for the Study.

•

Members wanted clarification on the meaning of enterprises for infrastructure in the Expert
Survey document.

•

A member felt that lack of funding for infrastructure is an important driver, as well as appetite
for funding infrastructure improvements. Members cautioned that the team should not assume
that all projects in the Transportation System Plans will be funded. With a lack of funding, there
will be a need to prioritize among projects. Terry Moore responded that the team will not
develop any land use scenarios that would be impossible to fund. The purpose of the study is
not to develop a plan to fund, but instead to understand what the options are.

•

One member suggested adding the following drivers:

•

o

Changes in family size (under the Demographic and Societal Drivers category)

o

Increased age of infrastructure (under the

o

The impact of climate refugees on available land (under the Environment and Energy
Drivers category)

One member noted that urban and rural dynamics should be considered; the transportation
needs of urban, rural and suburban populations are very different. For example, people that
grew up in rural areas tend to stay in rural areas and not travel much to urban areas.

Community Values
Values Presentation
Jeanne Lawson provided an overview of how the community values work fits into the Study process. The
study team reviewed dozens of local transportation plans, visioning documents, and other local and
regional plans; many of these plans and documents were based on robust public processes that
documented the values of community members. The study team consolidated this research into a list of
ten key values that seem to be consistent among the documents. The study team then asked for public
input on the values—from SAC members, interviews with members of underserved communities, and an
online open house to help confirm that this was the right set of values.
Washington County Transportation Futures Study
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Jeanne explained that the study team will use the list of community values to develop evaluation
measures. These measures will be applied to the transportation options to see how the options respond
to values of the community.
Terry Moore provided a framework for how the values will be translated into evaluation measures.
Values may be categorized into: 1) transportation system attributes, 2) transportation outcomes, and 3)
non-transportation outcomes. Some values may fall into more than one category. The study team will
categorize the list of community values into this kind of framework when developing the evaluation
measures.

Sylvia Ciborowski, JLA Public Involvement, provided an overview of the community values and the key
themes from public comment for each value (see slides 32-45 in the PowerPoint presentation).

Updated Community Values
The study team revised some of the values based on comments received from SAC members and the
public. The suggested edits aim to be consistent with the team’s review of dozens of community TSPs,
visioning documents and other plans; while also being responsive to comments received through the
public process.
The updated values are:
Washington County residents, businesses and visitors value a community that:

Washington County Transportation Futures Study
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•
•
•
•

•

•
•
•
•
•

Connectivity: Provides easy access to destinations essential for daily needs, goods, services and
activities. [no changes]
Efficiency: Promotes efficient and reliable movement of people, goods, and services. [no
changes]
Transportation Options: Encourages Provides viable transportation options, including private
automobiles, transit, bicycling, walking, and motor vehicles.
Geographic Equity Community Identity: Promotes community design that reflects the unique
needs and desires of urban, rural, and suburban communities, including compact, multi-modal,
and vibrant communities in urban areas. Supports the local needs of both urban and rural
communities.
Social Equity: Ensures equitable benefits from transportation investments wherein groups and
neighborhoods have a fair share and there is no discernible disproportionate impact on any one
group or neighborhood – especially those that have been historically underrepresented.
Environmental Sustainability: Protects air, climate, water, open space and other natural
resources from the impacts of growth and transportation.
Strategic Investment: Uses public funds wisely and protects investments over the long term by
maintaining the current transportation system and using technology to improve efficiency.
Economic Vitality: Supports job growth and strong urban and rural economies and the jobs they
create.
Safety: Ensures that all travelers get to their destinations safely. [no changes]
Health: Encourages citizens people to become more active and healthy by providing alternative
transportation modes.

Committee Discussion
•

Members were concerned that too much value was given to public input that may not be
representative of the values of all Washington County residents and travelers. Staff responded
that the public process and online open house was not meant to be a statistically valid study of
the County’s values, but rather to confirm that the team’s review of community plans and
documents had resulted in a comprehensive set of values.
o

•

One member provided an example of a statistically valid transportation public opinion
survey conducted by the Puget Sound Regional Council. Staff explained that statistically
valid telephone polling is planned for the latter portion of the Transportation Futures
Study. Members were concerned that there needs to be a significant investment of time
and funding into this Study to do it right.

Social Equity value: Members were concerned that it is not possible to ensure “no discernible
disproportionate impact” on any group or area. One person suggested adding the word
“negative” (“there is no discernible negative disproportionate impact on any one group…”).
Some were concerned about calling out historically underrepresented groups as “especially”
and suggested changing the language to: “— especially including those that have been
historically underrepresented.”

Washington County Transportation Futures Study
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•

One member suggested redefining the health value to be broader.

•

Members requested more time for discussion at SAC meetings, and agreed that three hour
meetings are preferred.

•

One member expressed concern that the scope of work for the consulting team will not be
looking at AM peak traffic movement in the County; the Study will only be using data from PM
peak traffic. Staff responded that they will provide a written response to explain their proposal.

Public Comment
Two members of the public made comments:
•

Robert Bailey: Mr. Bailey said that the group Save Helvetia reviewed the Study’s Public
Involvement Plan prepared by JLA Public Involvement. He submitted written comments on the
Plan. He asked if the JLA Public Involvement Plan is consistent with the Washington County Land
Use Public Involvement Plan, and encourages that the JLA Plan reference the County Plan. He
said the Study’s Public Involvement Plan has no reference to the legal framework of Senate Bill
100 and other public involvement laws. He asked if all elements of Study’s work are subject to
public meetings law, including interviews of public leaders that are referenced in Public
Involvement Plan. He said the Plan includes many opportunities for urban planners and
politicians to provide input; but there seem to be few opportunities for people with rural
perspective to provide input. He said the Plan notes that public will not have an opportunity to
comment on the final product because it is technical in nature.

•

Keith Peal, Chair of Board of Hillsboro Chamber of Commerce: Mr. Peal said that he came to
listen to the SAC discussion in place of Deanna Palm, who could not be here today. He said that
the Study team appeared to be editorializing in their presentations. He said there is limited
value in comment from the 300 people who took the online survey. He would like to see more
time for discussion among SAC members. Mr. Peal questioned the relevancy of academic
perspective in the drivers work. He suggested that SAC members create their own list of drivers;
they are the people who know about transportation in the County

Action Items and Next Steps
Chris Deffebach said that the study team received some comments on the Taking Stock report. The team
will fold these comments into the final report. One comment was that the report should elaborate on
Washington County Transportation Futures Study
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rural and agricultural changes. The team will develop a companion document that addresses economic
and demographic issues in agricultural areas.
The next SAC meeting is scheduled for June 25. It will be a three hour meeting to accommodate more
time for SAC discussion. This meeting will include a continued discussion on values, drivers and land use
scenarios.
Members are encouraged to complete the following action items prior to the June 25 meeting:
•
•

Email comments on community values to Chris
Deffebach: Christina_Deffebach@co.washington.or.us.
Take the Drivers Expert Survey by May 31.

Washington County Transportation Futures Study
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Cover Memorandum
To:
From:
Date:
Subject:

Study Advisory Committee
Chris Deffebach, Project Manager
June 19, 2015
Community Values

At your last meeting, you received a presentation on suggested revisions to the community value statements
based on public input (see SAC Meeting #2 summary). Following the discussion it was clear that there was a
desire to further discuss the community values statements at your next meeting.
Background
The initial draft of the community values for the Transportation Futures Study encompassed 30+ years of
public input as reflected in dozens of local community and transportation plans, the most recent of which is
the Washington County Transportation System Plan adopted in 2014. The public review of the draft
community values, including input provided by the SAC, key stakeholders, and representatives of historically
underrepresented communities, confirmed that the values are important to some degree or another to
people that live and work in Washington County. The SAC comments on the original version of the values
statements were summarized (see attachment) and informed the study team’s suggested edits to the value
statements reviewed at the May 21 SAC meeting.
Moving Forward
A desired outcome of the June 25 discussion is some agreement that the community value statements paint
an accurate picture of the range of what area residents and travelers value so the study team can begin
developing a framework for evaluating investment packages. At the June 25 meeting, the study team is
looking for your input on:
1. Whether anything is missing from the list? If so, what?
2. What changes to the draft value statement you recommend? Come prepared with your suggestions.
3. Whether the list of value statements can be used as a working document to move forward in
developing evaluation measures?
Proposed Evaluation Framework
The community values statements will be used to
guide development of a set of evaluation measures.
The measures will be used to evaluate alternative
transportation investments to see how they support
these values, and to assess tradeoffs between
alternatives. As you may recall at your last meeting,
Terry Moore of ECONorthwest presented a proposed
framework for how to categorize the values in a way
that connects to evaluation measures. Figure 1 shows
the way he organized the 10 values.

Figure 1: WCTFS values

Source: Terry Moore, ECONorthwest, May 2015.
Page 1

Cover Memorandum
Features of this organization include:
• The two broad headings identify values that are directly related to transportation, and those that are
not strictly transportation outcomes but are things that county residents want and that a good
transportation system could presumably contribute toward.
•

Within the Transportation category, there are two sub-categories:
o System attributes are values related to the characteristics of a good transportation system
(e.g., it should be connected, offer modal options, consider a range of investments, etc.).
o Outcomes are values related to what a good transportation system should deliver (e.g., travel
options that are reliable and convenient). Presumably, the values listed as “system
attributes” should cause the desired transportation performance listed as “outcomes.”

•

The Non-Transportation category is for outcomes that are derived from and subsequent to the
transportation outcomes. If, for example, a connected transportation system provides better access
and mobility efficiently, then that should improve economic vitality.

•

Three values sit between categories because parts of them fall into both. Social equity means that
the system attributes do not disproportionately impact any one group or neighborhood while
transportation outcomes provide benefits to all users. Health and Environmental Sustainability apply
as both transportation outcomes (e.g., transportation systems that encourage healthy behaviors and
are environmentally friendly) and as broader outcomes.

Terry Moore’s proposed framework was intended to be a starting point in thinking about how the value
statements inform the evaluation. When presented there was a general sense that SAC members appreciated
this approach. However, we heard from participants at the Health & Equity work group that it is important
the framework not presume a higher weight of one value over another. We also heard that an equity lens
should be applied over the entire framework.
Next steps
At your July 23 meeting the study team will provide an evaluation framework, including draft evaluation
measures that align with the values, for your consideration.
Attachment:
• Summary of SAC Comments
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Community Values: Summary of SAC Comments
SAC members reviewed the community values at their April 24, 2015 meeting and commented on them
through the online open house. This is a summary of SAC member comments, to be used as a starting
place for discussion at the June 25, 2015 SAC meeting. The comment summary in the May 21st SAC
meeting included SAC comments with other comments from the online open house.

How community values were developed
Community values tell us what’s important to people who live and work in Washington County. The
Transportation Futures Study team reviewed dozens of community plans, visioning documents, and local
transportation plans, the most recent of which was the Washington County Transportation System Plan,
as a starting place to determine Washington County community values for land use and transportation.
The study team distilled these into a list of ten draft community values.
The study team then invited the public to review and comment on the values, in order to confirm that
the research paints an accurate picture of what area residents and travelers value. Input was provided
by the Study Advisory Committee, key stakeholders, representatives of historically underrepresented
communities, as well as input from the general public through an online open house. The team
suggested updates to some of the values statements to incorporate input received at the May 21, 2015
SAC meeting.

Original Values Statements in online open house
Washington County residents, businesses and visitors value a transportation system that:
• Provides easy access to destinations essential for daily needs, goods, services and activities.
(CONNECTIVITY)
• Promotes efficient and reliable movement of people, goods, and services. (EFFICIENCY)
• Encourages viable transportation options, including private automobiles, transit, bicycling, and walking.
(TRANSPORTATION OPTIONS)
• Promotes community design that reflects the unique needs and desires of urban, rural, and suburban
communities, including compact, multi-modal, and vibrant communities in urban areas. (GEOGRAPHIC
EQUITY)
• Ensures equitable benefits from transportation investments wherein groups and neighborhoods have a
fair share and there is no discernible disproportionate impact on any one group. (SOCIAL EQUITY)
• Protects air, climate, water, open space and other natural resources from the impacts of growth and
transportation. (ENVIRONMENTAL SUSTAINABILITY)
• Uses public funds wisely. Protect investments by maintaining the current transportation system and
using technology to improve efficiency. (STRATEGIC INVESTMENT)
• Supports job growth and strong urban and rural economies. (ECONOMIC VITALITY)
• Ensures that all travelers get to their destinations safely. (SAFETY)
• Encourages citizens to become more active and healthy by providing alternative transportation modes.
(HEALTH)

Community Values: Summary of SAC Comments
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SAC Comments on Values Based on Online Open House
Overall Comments on Values
•
•

Good connectivity and efficiency are key. Achieving these will help us achieve other important
values (like quality of life, transportation options, environmental, and economic growth).
Most discussion by the SAC centered on the “Social Equity” and “Health” values (see more
detailed comments below).

Connectivity Comments
•
•

Need connectivity for all transportation modes, particularly improvements to safety and reduce
congestion. Pedestrian and bicycle facilities are significantly lacking in complete connectivity.
Requires good access and mobility. This means good land use decisions and proper planning and
zoning to help communities achieve the most efficient ways to get their goods and services.

Efficiency Comments
•
•
•

As population and density increases, "efficient" and "reliable" don't necessarily mean "fast."
Reliability is more important in the long run, and can be maintained by focusing on efficiency.
Inefficient roads lead to longer trips for all road users, which has a direct monetary cost—as well
as longer wait times for emergency services, which decreases safety.
Efficiency has different meanings to different modes. We need to be careful to consider
efficiency of all modes and make sure it does not skew other values.

Transportation Options Comments
•
•

•

Instead of "private automobiles", this should read "motor vehicles" to include trucks and
shared-use vehicles.
Washington County is becoming increasingly diverse, with a wide range of transportation needs.
Our transportation system needs to meet the access needs of all residents, not just those who
live in urban areas, or who have the financial resources to drive their own cars, or the ability to
walk or bike to their destinations. Options help build community resilience.
Most residents have chosen the personal automobile as their preferred mode.

Geographic Equity Comments
•
•
•
•

The transportation system should reflect or support the needs/values/preferred design of the
community. Transportation should not be the dominant element of the community.
Where people work and live are not equitably distributed, so transportation should not be
equally distributed. Should prioritize projects as opposed to focusing on one area.
Assessing the needs of a community and collaboration with community members is needed to
achieve this. Improvements dictated from the top down might not meet community needs.
Other values—primarily efficiency—are more important.

Environmental Sustainability Comments
•
•

Important, but largely a by-product of other, more complex choices we make.
This should be aligned with Metro's Climate Smart strategies.

Community Values: Summary of SAC Comments
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•
•

Use the word “stewardship” instead of “sustainability.” While we can gauge the impact to
communities today, judging our impacts on our heirs tomorrow is the more important question.
This study gives us the opportunity to evaluate the long-term effects of the accumulation of
single projects that impose seemingly insignificant environmental costs.

Strategic Investment Comments
•
•
•

Since we will never have abundant funding, our investments must be strategic. But it's pretty
hard to know right now what those will need to be in 50 years.
Wisely spending dollars allows savings to be spent in other ways for community benefit.
Investment in technology will be important.

Economic Vitality Comments
•
•

An efficient transportation system will lead to economic vitality. Efficient movement translates
to lower transportation costs, which benefits the economy.
Economic vitality is dependent on many factors, beyond just a good transportation system.

Safety Comments
•
•
•

This is a very important value. Will be important to reduce congestion, and focus on safety of
our very young, our elderly, pedestrians and bicyclists.
Collaborate with emergency services providers to guide us in what they see as issues in the
future.
This should be re-worded to something broader.

Social Equity Comments
•

•
•
•

“Equity” and “equality” are not the same thing, and the term “fair share” might not be
appropriate to define equity. “Fairness” is about meeting basic needs in areas—not about equal
spending in all areas. We should not actively leave behind any groups with no consideration of
their transportation needs, but at the same time we can’t ensure equal impacts/investments all
throughout the county.
o Suggestion to change to: “Ensures equitable benefits from transportation investments
wherein groups and neighborhoods get their transportation needs met . . .”
Suggestion to consult definition of equity in the work done by the Metro Equity Advisory Group,
or federal requirements for access and equity.
Engaging with all communities, especially those who have historically been left out of the
transportation conversation is critical if the system is truly going to meet their needs.
How do we measure this?

Health Comments
•
•
•
•

Many of the other values support health because they impact/improve the community.
Seems redundant with “transportation options” value.
Good physical exercise and changing one’s lifestyle is not the responsibility of a public
transportation department. Concern about overspending to support recreational travel.
Wording: Do not use the term “citizens.”
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Overall Process Comments
•
•
•

Concern that the values do not incorporate enough input from rural and unincorporated
communities, and Community Planning Organizations.
Concern that too much value was given to public input collected from the online open house
that may not be representative of the values of all Washington County residents and travelers.
Desire for input through a statistically valid transportation public opinion survey, like the one
conducted by the Puget Sound Regional Council.

Updated Values Statements
The study team rewrote the values statements to respond to comments received through the online
open house, SAC member discussion, and interviews with representatives of historically
underrepresented populations. These updated values statements were presented to the SAC at their
May 21, 2015 meeting. The updated language is largely based on comments from SAC members, and is
provided here for consideration by SAC members at their June 25, 2015 meeting:
Washington County residents, businesses and visitors value a community that:
• Connectivity: Provides easy access to destinations essential for daily needs, goods, services and
activities. [no changes]
• Efficiency: Promotes efficient and reliable movement of people, goods, and services. [no
changes]
• Transportation Options: Encourages Provides viable transportation options, including private
automobiles, transit, bicycling, walking, and motor vehicles.
• Geographic Equity Community Identity: Promotes community design that reflects the unique
needs and desires of urban, rural, and suburban communities, including compact, multi-modal,
and vibrant communities in urban areas. Supports the local needs of both urban and rural
communities.
• Social Equity: Ensures equitable benefits from transportation investments wherein groups and
neighborhoods have a fair share and there is no discernible disproportionate impact on any one
group or neighborhood – especially those that have been historically underrepresented.
• Environmental Sustainability: Protects air, climate, water, open space and other natural
resources from the impacts of growth and transportation.
• Strategic Investment: Uses public funds wisely and protects investments over the long term by
maintaining the current transportation system and using technology to improve efficiency.
• Economic Vitality: Supports job growth and strong urban and rural economies and the jobs they
create.
• Safety: Ensures that all travelers get to their destinations safely. [no changes]
• Health: Encourages citizens people to become more active and healthy by providing alternative
transportation modes.
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SAC Comments on Updated Values
SAC members provided the following comments on the updated community values at their May 21,
2015 meeting:

Health Comments
•

Suggested redefining the health value to be broader, to include social determinants of health,
not just physical health.

Social Equity Comments
•
•

It is not possible to ensure “no discernible disproportionate impact.” Suggest adding the word
“negative” (“there is no discernible negative disproportionate impact on any one group…”).
Concern about calling out historically underrepresented groups as “especially” and suggested
changing the language to: “— especially including those that have been historically
underrepresented.”

How community values will be used
The final values statement will be used to guide development of a set of evaluation measures. The
measures will be used to evaluate alternative transportation investments to see how they support these
values, and to assess tradeoffs between alternatives.

Community Values: Summary of SAC Comments
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Cover Memorandum
To:

Study Advisory Committee

From:

Chris Deffebach, Policy Manager

Date:

June 19, 2015

Subject:

Drivers and Scenarios

At your last meeting, you were introduced to the concept of drivers and how they can be used to develop
scenarios. At the next meeting, you’ll have the opportunity to discuss the drivers you think are most likely to
occur and the impacts these drivers could have on future transportation and land use in Washington County.
Your input will be used to create two plausible land use scenarios and forecast transportation demands.

Background: Drivers and Scenarios
Transportation forecasting for a long-term horizon is a challenge, given a number of uncertainties about land
use development patterns, employment trends and other factors. The WCTFS approach assumes that the
future is uncertain, and will be shaped by factors that influence change, called ‘drivers of change.’
The scope of work for this study includes the development of two different land use scenarios to test the
resiliency of the transportation system under different future conditions. Both scenarios will be based on
adopted land use plans for Washington County communities and the most recent planning concepts for
urban reserve areas, acknowledging the work and community involvement that went to into creating them.
The first scenario is intended to be consistent with current trends. Drivers that seem highly likely to occur
could be included in this scenario. The second scenario is intended to reflect a more ‘what if’ set of conditions
to test the resiliency of the transportation investments. It will deviate from the trend scenario in response to
drivers that are considered likely to occur, but not certain.

Questions for SAC members
At your first meeting, you were asked to share your ideas for something that you think will change the way
we build or travel 20–50 years from now. Your ideas included changes in technology, environmental
concerns, climate change, cultural shifts, demographic changes, and more. At your next meeting, the team is
looking for your input on:
1. Which drivers are most important? Why?
2. Which drivers should be included in the Land Use Scenarios?
3. What additional research do you think is needed to support consideration of these drivers?
A desired outcome of the meeting is to:
1. Identify the drivers the that you believe will likely occur and why,
2. Get input on how you think the drivers may impact future transportation and land use; and
3. Identify additional information you think is necessary to help create the land use scenarios and adjust
inputs to the travel demand model.
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Your input will inform the drivers that could likely shape land use scenarios in the long-term future in
Washington County and Portland Metro Area.

Research Results – National perspective
The study team conducted research to identify drivers that could affect or change our future transportation
needs. The research included a literature review and engagement with professional and academic experts in
demographics, economics, technology and policy who bring diverse perspectives to the field of
transportation and land use planning and modeling. For this research, drivers have been organized into five
categories: Demographics and Societal factors; Economics; Technology; Environment and Energy; and
Government Policy.
Examples of drivers that have emerged from research to date include:
• Aging population
• Congestion road pricing and VMT taxes
• Urbanization and growth in metropolitan areas
• Adoption of autonomous/connected vehicles
• Climate change regulations at the federal, state and local level
The research results, summarized in the report and appendices, attached, is intended to serve as a starting
point to inform the SAC discussion. Additional drivers can be added to the list and the impact of the drivers
can be changed based on your knowledge of local conditions.

Next steps
Based on input from the SAC members, the study team will return to the next SAC meeting with information
requested about the implication of identified drivers and their potential for application in the scenarios. This
could include more information about current trend forecasts, for example and how a driver may affect those
trends.
The goal for SAC meeting #4 is to determine which drivers to apply to Scenario #1, if any, and which drivers to
apply to Scenario #2 that seem likely and will help test the resilience of the transportation investments.

Attachments:
•
•
•
•
•
•

Drivers of Change: Factors that could affect future development and transportation
Appendix A: Methods
Appendix B: Summary of the literature review
Appendix C: First-round survey results
Appendix D: Second-round survey results
Appendix E: Copies of the expert surveys
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1. Overview
Through the Washington County Transportation Futures Study (WCTFS), Washington County is
developing and evaluating two “packages” of long-term transportation strategies and investments. The
process also includes the creation and assessment of two scenarios for future growth in the County.
Many factors affect the amount, timing, composition, and pattern of that future growth.
Change is constant. In the short run (a few years) some changes are reasonably predictable (e.g., the
average for the number of automobiles owned per household). Other changes are less predictable,
especially over a longer period that the WCTFS is considering (30 – 50 years).
Big transportation facilities can take 10 – 20 years to plan and build; built and maintained properly they
last for generations. And they are expensive. Prudent investment requires some assessment of the
future demand for transportation facilities, and of changes in the economy, environment, technology,
and public policy that will affect that demand.
Such an assessment is a forecast of the future. Forecasts made by people who are trained in the
methods for making them (planners, demographers, economists, futurists) are not accepted by
policymakers and the public just because a professional says so. The forecasts have to be supported by
evidence. Such evidence is usually of one of two types: (1) a mathematical extrapolation of past trends
in a variable of interest, or (2) a description of possible and likely changes of other factors that influence
changes in the variable of interest.
The WCTFS calls these other factors drivers of change. It organizes the drivers into five categories:


Demographics and Societal Factors



Economics



Technology



Environment and Energy



Government and Policy

ECONorthwest conducted a preliminary assessment that led to these conclusions about methods for
identifying and evaluating drivers:


It is beyond the scope of this study to identify, much less evaluate, all possible drivers.



For a driver to be of interest in the Washington County Transportations Futures Study, it should
have some clear influence on future transportation supply and demand.



Two methods, implemented in two stages, will help find drivers that meet the criterion in the
previous bullet:
 In stage 1, review research studies that have done relatively thorough evaluations of one or

more categories of drivers using various quantitative and qualitative methods.

 In stage 2, survey national and local panel experts on transportation or drivers that affect it.
 In both stages, try to identify the drivers that are the most plausible and the most impactful.

For more detail on the methods used to develop drivers applicable to the WCTFS, see Appendix A.
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Ultimately, the goal of the drivers research is to help build long-range land-use and transportation
growth scenarios for the County. No amount of analysis can predict with confidence the details of the
development patterns and transportation technologies in the County 30 or more years in future. The
purpose of these scenarios is to give a sense of what is possible, and what of that is more likely, so that
the County can develop transportation plans that are resilient to uncertain future change.
This technical memorandum summarizes the work that ECONorthwest did on drivers in February to May
2015. It has three sections in addition to this Overview:


Literature Review: Methods for and results from a review of research on drivers



Expert Survey: Methods for and results from engagement with experts on drivers



Conclusions and Next Steps

2. Literature Review
Overview and methods
Several institutions and agencies, such as the Federal Highway Administration, have conducted research
relevant to drivers of transportation demand and of facilities and programs to respond to that demand.
ECONorthwest used standard techniques for the review, including (1) key-word internet searches, (2)
talking to experts, and (3) using bibliographies from studies that we judged to be of high quality.
ECONorthwest evaluated drivers for relevance by asking:


To what extent will this driver impact where people live, their mode of transportation, the
destinations of their trips, and the timing of those trips?



To what extent will this driver impact where goods are stored, their mode of delivery, the
destinations of their delivery, and the timing of their delivery?



To what extent will this driver impact other key drivers?

ECONorthwest assembled a list of drivers in each of the five categories described in Overview (above)
and identified the three or four in each category that reflected a combination of (1) most likely to occur,
and (2) most likely to have significant impacts on transportation if they occur.

Key findings from the literature review
This section provides a high-level summary, organized by driver category. It provides for each category a
longer list of potential relevant changes in the driver category, and then lists three drivers in each
category for which the literature suggested some consensus about their importance, and whether the
literature suggests the direction of change in those drivers will be to increase or to decrease. Appendix B
explains in greater detail what these key drivers are and how they might affect transportation across the
United States.
Demographics and Societal Factors
1. Population levels – will population increase or decrease? How are fertility rates changing?
How is life expectancy changing? Are immigration rates changing?
2. Population composition – what will be the age distribution among the population? Will there
be more minorities or mixed-race households?
Washington County Transportation Futures Study
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3. Family and household size – will household units include more or fewer people? Will there be
more multi-generational households? Will families have more children?
4. Housing and land-use preferences – prices being equal, will people want to live in denser
urban areas, walkable mixed-use neighborhoods, cul-de-sac suburbs, or rural areas? How will
this vary by sub-community?
5. Travel behavior and preferences – will people prefer to travel via transit, cars, cycling, or other
modes? What kinds of tradeoffs will people make to shift to other modes?
6. Consumer behavior and preferences – how will people prefer to purchase goods?
7. Social behavior – how will people maintain relationships? Will face-to-face remain an
important mode of communication?
8. Education levels – will education levels overall increase? How will this vary across different
communities?
Three societal drivers that ECONorthwest considered most relevant to transportation planning (and the
direction of change):
 Median Age of the Population (increase)
 Online Shopping (increase)
 Telecommuting (increase)

Economics
9. Employment levels – will the number of available jobs grow?
10. Occupational composition of economy – what types of jobs will be available? What kinds of
travel demands will these jobs entail?
11. Economic sectors – which industries will grow and which will decline? What location
preferences do these industries have?
12. Global trade – will exports grow? Imports? What types of traded goods will change in volume,
destination, and origin?
13. Domestic trade – will demand for regionally-produced goods and services grow?
14. Price of commodities – will basic commodities, as inputs to almost all areas of economic
production, become more expensive or less?
15. Labor force participation – what portion of the population will be employed or seeking work?
Three economic drivers that ECONorthwest considered most relevant to transportation planning (and
the direction of change):


Emerging Global Middle Class (increase)



Service- and Technology-based Industries (increase)



East Coast Port Traffic (increase)

Environment and Energy
16.
17.
18.
19.
20.

Price of energy – will energy prices increase or decrease?
Types of energy – will fossil fuels remain the predominant source of energy?
Sea level – will changing sea levels impact population growth and migration in coastal areas?
Temperature levels – will temperature rise or fall? At what levels?
Weather patterns – how will regional weather patterns change? How will this impact resource
availability or quality of life?
21. Water levels and watersheds – will the risk of drought or floods change? How will hydrology
and water quality change?
Washington County Transportation Futures Study
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22. Critical habitats – what areas and species are most vulnerable?
Three environment and energy drivers that ECONorthwest considered most relevant to transportation
planning (and the direction of change):


Natural Resource Constraints (increase)



Sea Levels (increase)



Intensity and Unpredictability of Weather Conditions (increase)

Government and Policy
23. Fuel taxes – will government policy introduce higher taxes on fuels? Carbon taxes?
24. Federal, state, local transportation funding – how will governments continue to fund
transportation investments? At which levels?
25. GHG regulation – will emissions-reduction remain a policy priority? How will regulation reflect
this?
26. Road and congestion pricing – will governments introduce demand-side management
strategies?
27. Incentives for alternative energy or transportation technology – will the government subsidize
alternative fuels?
28. Transit subsidies – at what level will governments continue to subsidize transit services?
29. Insurance and safety regulations – will new insurance or safety requirements discourage
certain modes of transportation?
30. Local and regional land use policies – how will local policy impact development patterns?
31. Emerging world powers and geo-politics – what role will the US play in global affairs? To what
extent will other countries influence the price of energy, demand for transportation, etc.?
Three government and policy drivers that ECONorthwest considered most relevant to transportation
planning (and the direction of change):


Road Pricing, including congestion pricing and VMT Taxes (increase)



Privatization and Public-private Partnerships in transportation financing (increase or decrease)



Regulations aimed at reducing or mitigating climate change at the Federal, State, and Local
Levels (increase)

Technology
32. Vehicle technology – what types of new vehicles might be developed? How will fuel economy,
vehicle weight, and vehicle design change?
33. Alternative fuels – will new fuels be commonplace? Will they require new energy and
transportation infrastructure?
34. Traffic management – what types of traffic-management solutions or systems will be
available? Will we be able to move more people with the same amount transportation
capacity
35. Consumer and communication technology – how will new consumer technologies change
travel behavior? Which might be available in vehicles, transit, or bicycles? Will telecommuting
become more feasible? Will vehicle to vehicle and vehicle to infrastructure communications
be broadly adopted?
36. Infrastructure technologies – will new technologies make building infrastructure faster or
cheaper? Will there be fundamentally new types of infrastructure?
Washington County Transportation Futures Study
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Three technology drivers that ECONorthwest considered most relevant to transportation planning (and
the direction of change):


Adoption of Advanced Driver Assistance Systems (ADAS) and Autonomous/Connected Vehicles
(increase)



Advanced Ubiquitous Intelligent Transportation Systems (ITS) (increase)



Automation of Knowledge Work (increase)

Use of information from the literature
The literature served three purposes: (1) to create a longer list of potential drivers for the study, (2) to
provide, to the extent possible, information about the potential and likely magnitude of drivers that
might be useful in specifying the scenarios and modeling and (3) to give experts a common place to start
their thinking about questions in the survey. Thus, many of the drivers listed above, including some
labeled as “key drivers” did not make it through the screening for inclusion in the expert survey, though
they could potentially be included in the scenarios.

3. Survey of Experts
Overview and methods
ECONorthwest engaged experts in the field of transportation to help identify the key drivers of change
likely to influence transportation supply and demand in the next 35 years. We sent two surveys. Experts
were shown the results of the first survey and asked in a second survey (1) whether they want to change
or further explain their previous choices about drivers, and (2) a few new, synthesizing questions.
ECONorthwest invited 37 national experts and 8 local experts (who, collectively, have a diversity of
perspectives on transportation, including demographics, economics, technology, and policy) to take the
survey. Round 1 resulted in 15 complete responses from national experts and 2 complete responses
from local experts. Round 2 resulted in 17 complete responses from national experts. Due to the low
participation rate of the local experts, they were not sent aRound-2 survey. See Appendix C for the list of
national experts invited to participate.
Round 1 was conducted using an online survey instrument based on findings from the literature review.
See Appendix E for a copy of the survey. The literature review summary was sent to the experts, with
the survey, to ground and stimulate their thinking. The survey asked four types of questions:


Which drivers will be most relevant?



Which drivers have the highest likelihood of occurring?



How will drivers have the biggest impact on the future of transportation?



How will drivers impact each other?

For Round 2, experts received a summary of responses to the first survey, with a second survey (see
Appendix E for a copy of the survey). The second survey was shorter, asked some similar questions, and
asked some new questions based on responses to the first survey. The purpose of asking similar
questions was to see how expert responses change after they have been exposed to others’ responses.
The Combined Planner’s Group and the Study Advisory Committee (SAC) for the Washington County
Transportation Study were also invited to participate in the Round 2 survey. As of June 9, 2015, the
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planners had submitted eight complete responses and the SAC had submitted one. These results are not
included here.

Key findings from the surveys
Expert Survey, Round 1
The primary goal of this first survey was to identify the top drivers of change likely to influence
transportation supply and demand in the next 20 – 30 years. We asked experts to build on the initial list
of top drivers developed through the literature review. Experts selected the top three drivers in each of
the five driver categories and assigned each a score for (1) the probability of the driver manifesting itself
as suggested, and (2) the magnitude of impacts on transportation. They then identified the five drivers
across all driver categories they thought were the most important by virtue of their probability and
impact. Table 1 summarizes the results.
Table 1: List of drivers by category, frequency, average probability and impact

Source: ECONorthwest, Washington County Transportation Survey
Note: We derived an ‘importance’ score for each driver according to how many times it was mentioned, its average impact score, and its
average likelihood score. Scores for each of these three variables were scaled according to their minimum and maximum values and given a
score from 1 – 50 based on their position within the min/max ranges. These three scores were then added to provide a score from 0 – 150.

The drivers on the left were all selected as a Top-15 driver by at least two experts. The second column
shows how many experts selected that driver. The third column shows the average probability score: 1
indicates low likelihood; 5 high likelihood. The fourth column shows the standard deviation of
probability scores: a lower score indicates greater consensus among experts. The fifth column shows the
Washington County Transportation Futures Study
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average impact score: 1 indicates low impacts; 3 high impacts. The sixth column shows the standard
deviation of impact scores: lower scores mean more consensus. The seventh column shows a score of
importance based on the average impact, average probability, and frequency of selection as a Top-15
driver. The final column shows how many times the driver was selected as a Top-5 driver.
Some comments about the results:


Round 1 results were primarily important as input for the Round-2 Survey. Round 2 asks the
experts to refine their thinking based on the results of Round 1. Thus, the Round-1 results were
largely superseded by the Round-2 results.



Every driver category has at least two highly rated drivers, providing some evidence that the
categories make sense.

Expert Survey, Round 2
The survey asked questions in three categories:


What drivers are most important and what are their potential effects?



Can and should potential drivers be incorporated into travel demand models?



How likely are some potential scenarios for the future of transportation?

Important drivers and their expected effects
The survey asked respondents about drivers that would be most important and their expected effects
for metropolitan areas in the United States. Experts were asked to identify the top three drivers, and the
next top three drivers, yielding a list of the top six drivers. Aging population appeared the most,
mentioned in the top six by 13 of the 17 total respondents. Other top drivers include urbanization and
growth in metropolitan areas (12), congestion road pricing and VMT taxes (12), adoption of
autonomous/connected vehicles (11), and climate change regulations at the federal, state, and local
level (10).
Experts were asked to identify the top three drivers every metropolitan transportation expert should
incorporate into future forecasting and planning. Experts were asked questions about the degree to
which a driver would increase or decrease six variables in metropolitan areas across the United States:
population growth rate, development density, number of commuters, income inequality, and share
taking non-auto trips.
Table 2 summarizes the results. The drivers on the left were all selected as a Top-3 driver by experts.
The second column shows how many experts selected that driver. The third through eighth columns
show how experts reported expected impacts of the driver on variables we presented them. The first
number shows how many experts thought the driver would decrease the variable; the second number
shows how many thought the driver would increase the variable. All responses that the driver would
have no effect are not shown. If the first number and second number are both high, it indicates the
experts disagreed about the impacts of the driver. The final (ninth) column is a score of significance
summing the number ‘increase’ and ‘decrease’ effects the experts reported: a higher number indicates
that more experts thought the driver would have significant effects, whether positive or negative.
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Table 2: Top-rated drivers and their impacts

Source: ECONorthwest, Washington County Transportation Survey, Round 2

A comparison of column 2 (Frequency) and column 9 (Relative Significance) shows the expected high
correlation: experts should have selected a driver to be in the top three because they expected it to
have significant effects on one or more of the six variables in columns 3 – 8. A few drivers with low
frequency have high or moderate scores (e.g., natural resource constraints). This indicates that the one
or two experts who selected these drivers as in the top 3 also believed that they would have significant
impacts on several variables. For example, one expert thought “In-migration from CA and AZ” would
have significant effects on five of the six variables listed.
Some comments on drivers that got more than 2 responses:
•

Aging population and road pricing and VMT taxes were the most cited drivers

•

There was strong consensus that urbanization will increase development density, the number of
commuters, and employment in the urban cores

•

Road pricing is expected to increase development density and increase the share taking nonauto trips
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•

The adoption of autonomous/connected vehicles will increase the number of commuters and
decrease the share taking non-auto trips

•

Urbanization will increase the share taking non-auto trips

•

Climate change regulations will increase the share taking non-auto trips

•

Privatization and public-private partnerships in transportation financing will increase
development density and employment in the urban cores, while decreasing the share taking
non-auto trips

•

The aging population will decrease (the growth in) the number of commuters.

Modeling Drivers
The survey asked whether the drivers should be incorporated into travel demand models that support
transportation planning processes. Table 3 shows the results. Most experts indicated, “Some of the
important drivers should and can be modeled.” Relatively few respondents felt that it would not be
useful to spend time selecting drivers and adjusting transportation models to simulate them.
Table 3: Expert opinion about modeling drivers of change

Source: ECONorthwest, Washington County Transportation Survey, Round 2

Developing Scenarios
Finally, the survey asked whether experts agreed or disagreed with a series of statements about the
future of transportation in the United States. The research team evaluated the research done to date
and developed some summary statements about what future might emerge from the drivers. The
statements weren’t meant to be exhaustive, but they do help orient the research team in how the
drivers come together.
In response to a number of statements describing future transportation scenarios, experts were asked
to indicate the extent to which they agreed, disagreed, or had no opinion about the statement. Table 4
displays how the experts responded for each statement.
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Table 4: Expert opinion about issues related to drivers and scenarios

Source: ECONorthwest, Washington County Transportation Survey, Round 2

Experts unanimously think population in metropolitan areas will continue to grow and that federal
funding for transportation will continue to decrease. There is the least consensus about whether there
will be a ubiquitous system of road pricing in 20-30 years, but 2/3 of the experts agree that this will
occur.
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4. Conclusions and Next Steps
The WCTFS is primarily about providing guidance for the kinds of transportation investments the county
should be making to address transportation needs in the next 20+ years address. The study assumes
that (1) the future is uncertain, (2) that uncertainty is better handle by descriptive scenarios than by a
single prediction, and (3) scenarios are based on adopted land use plans and affected by drivers of
change. Those assumptions led to a research design that goes from Drivers, to Scenarios, to Investment
Packages. Figure 1 illustrates the scope.
Figure 1: WCTFS technical process

Thus, this work on drivers is an interim product that is valuable in this study primarily as an input to the
development of scenarios. To move on to scenarios does not require a formal and final decision on
drivers. This work is intended to (1) give the County, its committees, stakeholders, and the public
confidence that the technical work is doing a credible job of considering important drivers as it creates
scenarios (in particular, that it has not missed something that is important and plausible, if not likely),
and (2) reduce the number of potential drivers from dozens to a few that seem most important and that
can be incorporated into the development and modeling of scenarios.
Based on the literature review and survey research, the following drivers scored the highest, as shown in
Table 2 with scores of 10 or higher on the significance measure:
•

Road pricing, including congestion pricing and VMT taxes

•

Demographic changes, including distributions of ages and household sizes

•

Urbanization

•

Autonomous and connected vehicles

•

Regulations intended to reduce or mitigate climate change

•

Changes in transportation infrastructure finance, including public-private partnerships

•

Natural resource constraints

Some of the column headings in Table 2 listed as “variables” are also useful to consider in developing
scenarios.
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APPENDIX A: Methods
1. INTRODUCTION
This is an appendix to a technical memorandum of Drivers of Change prepared by ECONorthwest for
Washington County. Washington County is developing and evaluating two “packages” of long-term
transportation strategies and investments. This process, the “Washington County Transportation
Futures Study” or WCTFS, also includes the creation and assessment of two scenarios for future growth
in the County. Many factors affect the amount, timing, composition, and pattern of that future growth.
The WCTFS calls these factors drivers of change.
This appendix summarizes the methods ECONorthwest is using to (1) identify and assess drivers, and (2)
use drivers to help create two scenarios for growth in Washington County. In addition to this
Introduction it has four sections:


Framework for the Research: how the team approached the task of defining drivers and
integrating them into the broader project goals



Literature Review: how the team approached and summarized the literature



Survey of Experts: how the team adapted the Delphi Technique to survey experts on the future
of transportation



How Scenario Planning Uses Drivers: how the team will use the drivers research to create
transportation and land use scenarios.

2. FRAMEWORK FOR THE RESEARCH
Futurists and strategic planners commonly base their work on drivers of change. Drivers can be new
technologies or uses of technology; long-term demographic trends; shifts in policy and regulatory
paradigms; new business models or structural economic changes; or environmental change. Broadly,
this study uses the term in two ways that are slightly different.


Broad categories of factors that could have an effect, directly or indirectly, on the demand for
surface travel, the facilities and programs that facilitate that travel, or both.



A subset of more specific factors within those broad categories that our literature review
suggests will have the most significant effects on travel, facilities, and programs.

Change is occurring all the time, but not all changes are relevant to a particular field. Automobile
technology between 1900 and 1965 changed dramatically, with major implications for transportation;
between 1965 and today, vehicle technology has advanced, but without impacts as significant as those
earlier in the century.
Studies on drivers typically start broadly and gradually focus onto particular fields and geographic areas.
Change outside a given field or topic can have the biggest impact on it, often because it is unexpected.
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Larger system changes set the stage for more local ones—national trends will influence the Portland
region and Washington County.
There is no direct research specific to Washington County about drivers of change in transportation.
Thus, we started our research by looking at drivers expected to affect the future of transportation in
urban areas in the U.S. In the scenario development process, we will identify which of these changes are
likely to be most relevant in Washington County.
Hundreds of factors could affect future demand for and supply of transportation facilities and programs
in U.S. urban areas. To organize the research, ECONorthwest created a framework for filing
(categorizing) those factors. This framework groups drivers into the following five categories:


Demographics and Societal Factors



Economics



Technology



Environment and Energy



Government and Policy

Based on experience with planning and transportation, ECONorthwest created an initial list of possible
drivers to help focus our research:

Demographics and Societal Factors
1. Population levels – will population increase or decrease? How are fertility rates changing? How
is life expectancy changing? Are immigration rates changing?
2. Population composition – what will be the age distribution among the population? Will there be
more people of color or mixed-race households?
3. Family and household size – will household units include more or fewer people? Will there be
more multi-generational households? Will families have more children?
4. Housing and land-use preferences – prices being equal, will people want to live in denser urban
areas, walkable mixed-use neighborhoods, cul-de-sac suburbs, or rural areas? How will this vary
by sub-community?
5. Travel behavior and preferences – will people prefer to travel via transit, cars, cycling, or other
modes? What kinds of tradeoffs will people make to shift to other modes?
6. Consumer behavior and preferences – how will people prefer to purchase goods?
7. Social behavior – how will people maintain relationships? Will face-to-face remain an important
mode of communication?
8. Education levels – will education levels overall increase? How will this vary across different
communities?
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Economics
9. Employment levels – will the number of available jobs grow?
10. Occupational composition of economy – what types of jobs will be available? What kinds of
travel demands will these jobs entail?
11. Economic sectors – which industries will grow and which will decline? What location
preferences do these industries have?
12. Global trade – will exports grow? Imports? What types of traded goods will change in volume,
destination, and origin?
13. Domestic trade – will demand for regionally-produced goods grow?
14. Price of commodities – will basic commodities, as inputs to almost all areas of economic
production, become more expensive or less?
15. Labor force participation – what portion of the population will be employed or seeking work?

Environment and Energy
16. Price of energy – will energy prices increase or decrease?
17. Types of energy – will fossil fuels remain the predominant source of energy?
18. Sea level – will changing sea levels impact population growth and migration in coastal areas?
19. Temperature levels – will temperature rise or fall? At what levels?
20. Weather patterns – how will regional weather patterns change? How will this impact resource
availability or quality of life?
21. Water levels and watersheds – will the risk of drought or floods change? How will hydrology and
water quality change?
22. Critical habitats – what areas and species are most vulnerable?

Government and Policy
23. Fuel taxes – will government policy introduce higher taxes on fuels?
24. Federal, state, local transportation funding – how will governments continue to fund
transportation investments? At which levels?
25. GHG regulation – will emissions-reduction remain a policy priority? How will regulation reflect
this?
26. Road and congestion pricing – will governments introduce supply-side management strategies?
27. Incentives for alternative energy or transportation technology – will the government subsidize
alternative fuels?
28. Transit subsidies – at what level will governments continue to subsidize transit services?
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29. Insurance and safety regulations – will new insurance or safety requirements discourage certain
modes of transportation?
30. Local and regional land use policies – how will local policy impact development patterns?
31. Emerging world powers and geo-politics – what role will the US play in global affairs? To what
extent will other countries influence the price of energy, demand for transportation, etc.?

Technology
32. Vehicle technology – what types of new vehicles might be developed? How will fuel economy,
vehicle weight, and vehicle design change?
33. Alternative fuels – will new fuels be commonplace? Will they require new energy and
transportation infrastructure?
34. Traffic management – what types of traffic-management solutions or systems will be available?
Will we be able to move more people with the same amount transportation capacity
35. Consumer and communication technology – how will new consumer technologies change travel
behavior? Which might be available in vehicles, transit, or bicycles? Will telecommuting become
more feasible? Will vehicle to vehicle and vehicle to infrastructure communications be broadly
adopted?
36. Infrastructure technologies – will new technologies make building infrastructure faster or
cheaper? Will there be fundamentally new types of infrastructure?
The list could easily have been longer, but even without expansion it is beyond the scope of what this
task could reasonably cover in detail. Moreover, studying each of these drivers in depth takes time that
might be better spent on seeing how all the drivers fit together and gaining some understanding of their
interdependencies. Some influence others in complex ways, and some changes might have second-order
effects.
The preliminary assessment led to these conclusions about methods for identifying and evaluating
drivers to be considered as most applicable to the WCTFS:


It is beyond the scope of this study to identify, much less evaluate, all possible drivers.



For a driver to be of interest in our study, we must find reason to believe that it will ultimately
have some clear influence on future transportation supply and demand.



Two methods will help us find drivers that meet the criterion in the previous bullet:
 Review research studies that have done relatively thorough evaluations of one or more

categories of drivers using various quantitative and qualitative methods.
 Engage a panel of experts to evaluate drivers.
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3. LITERATURE REVIEW
Several institutions and agencies, such as the Federal Highway Administration, have conducted research
relevant to drivers of transportation demand. We reviewed their work and their source data. The goal is
to identify the key themes or issues that were common across multiple studies or seemed to have some
consensus in the literature as the most impactful area of potential change in transportation.
One example is an increasing median age of the population, which will have multiple economic, social,
and political effects that could influence transportation. Another example is autonomous (aka,
“driverless”) vehicle technology.
The literature review evaluated drivers for relevance by asking:


To what extent will this driver impact where people live, their mode of transportation, the
destinations of their trips, and the timing of those trips?



To what extent will this driver impact where goods are stored, their mode of delivery, the
destinations of their delivery, and the timing of their delivery?



To what extent will this driver impact other key drivers?

ECONorthwest assembled a list of drivers in each of the five categories described above under
“Framework/Scoping” and identified the three or four in each category that it thought were a
combination of (1) most likely to occur, and (2) most likely to have significant impacts on transportation
if they occur. See Appendix B for more details.

4. SURVEY OF EXPERTS
One of the first methods of researching the future was the Delphi Technique, developed by Herman
Kahn. In this approach, experts are asked to forecast a particular subject and explain their reasoning.
Their responses are consolidated and then shared with the broader group so experts can review each
other’s work and revise their forecasts. After one or more rounds, expert opinion either converges or
separates into clearly defined positions on how and why something might change. This process can
reduce uncertainty and identify the key assumptions underlying forecasts.
ECONorthwest identified experts who, collectively, have a diversity of perspectives on transportation,
including demographics, economics, technology, and policy. It gave them a brief summary of the
literature review. This summary was intended to provoke their thinking, not to pre-determine it.
An online survey asked four types of questions:


Which drivers will be most relevant?



Which drivers have the highest likelihood of occurring?



How will drivers have the biggest impact on the future of transportation?



How will drivers impact each other?

Table A-1 shows the full list of the national experts invited to participate in the survey.
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Table A-1: Full list of survey candidates

After the first round, ECONorthwest summarized responses and sent the summary to the experts with a
second survey. The second survey was short, asked some similar questions, and asked some new
questions based on responses to the first survey. The purpose of asking similar questions was to see
how expert responses change after they have been exposed to others’ responses.
Round 1 resulted in 15 complete responses from national experts and 2 complete responses from local
experts. Round 2 resulted in 17 complete responses from national experts. Due to the low participation
rate of the local experts, they were not sent aRound-2 survey. See Appendix C for the list of national
experts invited to participate.
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Appendix E provides the questions asked in the Round 1 and Round 2 Surveys. Appendices C and D
summarize the responses.

5. HOW SCENARIO PLANNING USES DRIVERS
Local change is often a manifestation of broader systemic change. To understand possible levels of
transportation supply and demand in Washington County beyond current 20-year planning horizons, we
needed to know what is happening—economically, technologically, environmentally, demographically,
politically—at a broader scale. The research process on the drivers, outlined above, helps identify these
dynamics, which will shape the future of transportation in all metropolitan areas in the U.S., not just
Portland and Washington County.
Neither the literature review nor the expert survey focused on Washington County or the Portland
metro region. The existing literature and our experts have a national and global perspective on the
future of transportation. Developing scenarios will involve a focused look at factors in Washington
County.
Scenarios planning as a method for exploring the local implications of national drivers
What the future of transportation looks like across the U.S. is a function of many drivers. What the
future looks like for any particular region, such as Washington County, is a function of both broad
drivers and local existing and expected conditions. The development of scenarios forces researchers to
think through how broad change will manifest locally. For example, how broad changes in housing
preferences might influence the Houston region is different from how it might influence the Portland
region because housing and land use patterns
are different.
Figure A-1: Scenarios as Method to Localize
The scenarios each reflect a unique set of
drivers. We will select a sub-set of drivers that
form the backbone of the scenario narrative. For
key drivers that are particularly uncertain, such
as the availability and price of energy, each
scenario reflects one outcome where possible.

Drivers

Then, we evaluated how these drivers might
influence Washington County and the Portland
metro region. We relied on a set of chained
economic and land use models which reflect
existing conditions in the region and county and
can be edited to incorporate the drivers.
Ultimately, developing scenarios of Washington
County is a method of understanding the
relationships between the systemic drivers and the local factors.
Scenarios planning as a method for combining drivers
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Developing scenarios is also a method for understanding relationships among the drivers themselves.
The drivers are not easily understood in isolation. Drivers can influence each other in multiple complex
ways. Some drivers have multiple potentially conflicting directions. For example, technological
developments might work to keep energy relatively available and inexpensive, while political
developments might apply new taxation to make it more expensive. Other drivers could combine to
disrupt the current industry. For example, the spread of containerization in oceanic shipping combined
with industrialization in Southeast Asia and improved supply chain management led to massive
offshoring of U.S. manufacturing.
One method of parsing these relationships is using scenarios, in which the scenario author is forced to
imagine plausible impacts between the different drivers. If drivers are incompatible or conflicting, then
trying to include both in a scenario may prove impossible and force the author to rethink their
relationship with each other.
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APPENDIX B: Literature Review
1. INTRODUCTION
This is an appendix to a technical memorandum of Drivers of Change prepared by ECONorthwest for the
Washington County Transportation Study. The research includes looking at the professional literature of
transportation and planning that comments on factors experts expect will have important effects on the
demand for transportation in U.S. metropolitan areas, and on the facilities and programs for
accommodating that demand.
This appendix summarizes the literature review and has three sections in addition to this Introduction:




Methods: How we organized the literature and conducted the review
Results: A summary of the literature as it relates to issues pertinent to the Washington County
Transportation Study
Bibliography: Sources reviewed.

2. METHODS
ECONorthwest reviewed many studies, but four were most useful because they directly addressed
factors expect to have important effects on the transportation in the first half of the 21st century:


Strategic Issues Facing Transportation, a six volume study, by the National Cooperative Highway
Research Program



Long Range Strategic Issues Facing the Transportation Industry, by ICF International



The Future of Mobility: Scenarios for the United States in 2030, by the RAND Corporation



FreightVision – Sustainable European Freight Transport 2050, edited by Stephen Helmreich and
Hartmut Keller.

ECONorthwest organized drivers into five categories:


Demographics and Societal Factors



Economics



Technology



Environment and Energy



Government and Policy

ECONorthwest looked for consensus across the literature and used our own experience in the field to
select the key drivers in this memorandum. While the three drivers in each category are not intended to
encompass all potential drivers of change, they represent the drivers that we believe had the most
support in the literature. These texts were supplemented with other source material, where
appropriate.
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Several key questions guided the review of the literature:


To what extent will this driver impact where people live, their mode of transportation, the
destinations of their trips, and the timing of those trips?



To what extent will this driver impact where goods are stored, their mode of delivery, the
destinations of their delivery, and the timing of their delivery?



To what extent will this driver impact other key drivers?



Is it likely or plausible to occur?

The purpose of the drivers research and scenario planning was to create more resilient transportation
investment packages, not predict the future. This perspective and the framework discussed previously
informed a selection by ECONorthwest of three key drivers in each grouping, including the direction of
change and implications for transportation. Arrows suggest whether the literature suggests the direction
of change in those drivers will be to increase or to decrease. ()

3. RESULTS
Summary of Key Drivers
Demographics and Societal Factors


Median Age of the Population ()



Online Shopping ()



Telecommuting ()

Economics


Emerging Global Middle Class ()



Service- and Technology-based Industries ()



East Coast Port Traffic ()

Environment and Energy


Natural Resource Constraints ()



Sea Levels ()



Intensity and Unpredictability of Weather Conditions ()

Government and Policy


Congestion Road Pricing and VMT Taxes ()



Privatization and Public-private Partnerships in Transportation Financing ()



Climate Change Regulations at the Federal, State, and Local Level ()
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Technology


Adoption of ADASs and Autonomous/Connected Vehicles ()



Advanced Ubiquitous ITS ()



Automation of Knowledge ()

Demographic And Social Drivers


Median Age of the Population ()



Online Shopping ()



Telecommuting ()

Discussion of Key Drivers
Driver 1: Median Age of the Population
A combination of increased longevity, lower immigration and birth rates, and current age distributions
of the population are contributing to the ‘graying’ of many developed countries, including the United
States. According to the U.S. Census Bureau, the U.S. population aged 65 and over is expected to nearly
double from 43.1 million in 2012 to 83.7 million in 2050 - over 20% of the population (Ortman et al.,
2014). The Census also projects that the rapid growth in the proportion of older Americans experienced
over the next two decades will flatten out by 2035, suggesting that the next two decades will see the
majority of this age-related demographic change (TRB-6).
Implications for Transportation
 Reduced Per-Capita VMT: Older people (55+) tend to drive less as a result of less commuting for
work trips, comfort with driving, and, for some people, decreased ability to drive. (TRB-6, 2014)


More older workers: While many seniors will retire, more and more would-be retirees are
working into retirement, effectively increasing the US workforce.



Age-friendly Transportation and Land Use: Current research suggests seniors want safe
communities, housing that allows them to stay connected to their communities, with reliable
frequent public transportation that provides access to care facilities. (WHO, 2007) However,
research also suggests that the percentage of non-auto trips lowers with age, possibly as a result
of reduced physical capabilities. (TRB-6, 2014)



Faster adoption of digital transportation technology: People who will be older than 65 in 2050
are, today, 30. This generation grew up in the age of the internet and so far has shown greater
comfort with digital and internet technology and online sharing of information. As this cohort
ages, adoption of new transportation connectivity technology may accelerate.

Driver 2: Online Shopping
Although online retail sales are currently a small share of all retail sales, innovations in logistics
technologies, social media (i.e. via the sharing economy), and computer proficiency gains will greatly
shift the public to engage in online shopping (TRB-1, 2014; RAND, 2013). In 2013, ecommerce accounted
for almost 9% of total US retail sales, and analysts project it will continue to grow rapidly, as online
consumers spend more and more industries develop web presences, particularly food and beverage.
(Forrester, 2013) Many supporting trends, including logistics technologies, digital lifestyle preferences,
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demographics, and digital connectivity, are also increasing, pointing to a medium-term revolution in
retail purchase and delivery.
Implications for Transportation


Reduction in physical retail land use: Just as physical factory space became less prevalent in
urban areas due to de-industrialization, physical retail space may shrink as more online
purchasing and home delivery cuts out the need for retailer intermediaries.



Increase in local package delivery, decrease in large truck traffic: Business-to-consumer delivery
typically involves vans that can travel from distribution warehouse to neighborhoods, rather
than from warehouse to retail store in large trucks. This could decrease large freight traffic to
retail areas, and increase neighborhood traffic via routing vans. Multiple delivery channels
(different shipping companies) could increase traffic.



Overall reduction in VMT: One study found that local and regional delivery services that
replaced passenger vehicle trips (i.e., substituting passenger trips with short-haul delivery trips)
would significantly reduce overall VMT (Goodchild & Wygonik, 2014)



Increased need for storage and warehousing space to serve as regional distribution hubs.

Driver 3: Telecommuting
Telecommuting will continue to penetrate the US economy. Some estimates put the share of the
population that telecommutes as high as 30 percent (Tugend, 2014). In 2010, 13.4 million people
worked from home at least one day per week, an increase of 35 percent over the decade (U.S. Census,
2013). Many of these workers tend to be in highly paid technical and managerial occupations—
industries slated to grow in the US economy.
Implications for Transportation


Reduced congestion and VMT: fewer workers commuting to an office could result in fewer work
trips overall. However, some home-based workers, such as real-estate agents, do generate offpeak work trips.



Lower rates of car ownership: at-home workers may reduce the need for 2- or 3-vehicle
households, though the type of at-home work will matter. Computer-oriented occupations may
not need to travel as much, but photography and real-estate might.



Decreased density in urban areas: more telecommuting may reduce the need for housing
proximal to job centers.

Additional Demographic and Social Drivers
The following drivers were discussed in the literature, but are not highlighted in this report because: (1)
impacts were unclear; (2) impacts were less significant than the three above, (3) less consensus in the
literature; or (4) the driver was more an effect than a cause of change.


The Blurring of City and Suburb () – (TRB-6, 2014), (ICF, 2008)



Changing Work and Lifestyle Patterns (nontraditional retirements, young people postponing
parenthood) ()



The Browning of America () – (TRB-6, 2014)



Demographic Changes in Race/Ethnicity, Age, and HH Size () – (RAND, 2013)
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Diverse Family Structures () – (ICF, 2008)



Growing Extremism / Terrorism () – (ICF, 2008)



Population Growth () – (ICF, 2008), (RAND, 2013)



Rise in Global Security Concerns () – (TRB-1, 2014)



Slow Growth in Households () – (TRB-6, 2014)



The United States is Growing More Slowly () – (TRB-6, 2014)



Zero Immigration () – (TRB-1, 2014)

Economic Drivers


Emerging Global Middle Class ()



Service- and Technology-based Industries ()



East Coast Port Traffic ()

Driver 4: Emerging Global Middle Class
Global trade may increase from current trends due to increased demand from an emerging global
middle class in Southeast Asia, China, and India, among others,. A global middle class might have a
diverse consumer appetite, including demand for luxury goods, consumer technologies, and advanced
health care technologies. The dispersion of power and greater reliance on foreign trade will generate
greater interdependence among the world’s leading economies (ICF, 2014). Economic growth and
increased purchasing power will also put strain on commodities and inputs for production.
Implications for Transportation


Rising cost of transportation: Increased global demand for materials will affect the cost of
transportation and transit infrastructure in the US (ICF, 2014).



More US exports: Global demand for goods - particularly high-value ‘middle-class’ goods - could
increase demand for goods made or manufactured in the United States. However, increasing
manufacturing capabilities in Southeast Asia could eat into the US’ market share on advanced
manufacturing products like medical equipment, pharmaceuticals, and electronics equipment.



Increased competition for labor: As the relative costs of employing labor shift across borders,
the incentive to relocate production will increase.

Driver 5: Service- and Technology-based Industries
Many of the jobs that people are employed in today did not exist 50 or 100 years ago. The United States
is moving away from manufacturing and production and increasingly into the provision of services
(RAND, 2013). These industries include professional, technical and R&D services, which can function as
regional exports; and care-taking and retail services, which primarily support local markets. Information
technology is changing the nature of many of these industries as well, with automation threatening to
displace low-skilled service work. (Frey 2013)
Implications for Transportation


Increased telecommuting: For many jobs it will not be necessary to commute everyday or to go
into an office.
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Increased value density of freight: Innovations in technology, engineering, and pharmaceuticals
are driving the value per ton of product higher and higher. This could result in greater economic
growth without VMT growth at historic levels.



Greater office or R&D/flex land uses: As these industries expand, demand for commercial space
will increase, while demand for industrial space will diminish.

Driver 6: East Coast Port Traffic
As a result of the widening of the Panama Canal and an increase in Africa’s ability to contribute as a
major supplier to Europe and the United States, the East Coast may play a more integral role as a port of
entry. In addition, larger cargo ships and shifts in the way goods are moved around the world have
potential to diminish the viability of smaller ports. The continued downward pressure on transportation
costs will also serve as a driver for freight movement internationally (TRB-1, 2014).
Implications for Transportation


Spatial shifts in freight movement: The growth of large ports may crowd out smaller ports and
transform the way goods are delivered to some municipalities.



Increased value density of freight: Ships will carry a larger quantity of products that have a
greater market value, thereby increasing the average value per ton moved (TRB-1, 2014).



Decreased transportation costs: New innovations in shipping and freight movement will drive
transportation costs down.

Additional Economic Drivers
The following drivers were discussed in the literature, but are not highlighted in this report because: (1)
impacts were unclear; (2) impacts were less significant than the three above, (3) less consensus in the
literature; or (4) the driver was more an effect than a cause of change.


Volatility of Commodity Prices and Availability () – (TRB-1, 2014)



Complexity of Supply Chains () – (Heimreich & Hartmut, 2011)



Volatile Fuel Prices () – (TRB-1, 2014)



Labor Force Participation () – (RAND, 2013)



Dollar Valuation (/) – (TRB-1, 2014)



Economic Growth (GDP) and Personal Income () – (RAND, 2013)



Freight Movement () – (RAND, 2013)



Income Distribution () – (RAND, 2013)



Value Density of Freight () – (TRB-1, 2014)



Low-cost Batch Manufacturing () – (TRB-1, 2014)



Re-domestication of Manufacturing () – (TRB-1, 2014)



Global Trade (/) – (TRB-1, 2014)



Commodity Prices and Scarcity () – (TRB-1, 2014)



Transport Volume () – (Heimreich & Hartmut, 2011)
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Environmental And Energy Drivers


Natural Resource Constraints ()



Sea Levels ()



Intensity and Unpredictability of Weather Conditions ()

Driver 7: Natural Resource Constraints
Driven in part by the rising demand from the global middle class and industrialization in many countries,
the demand for energy, over the long run, will drive up prices of commodity inputs. Energy consumption
is expected to increase, particularly in the transportation sector, and the greatest sources of
consumption growth will be in newly developed countries. In addition, global regulations intended to
protect natural resources, as well as labor policies, will further accelerate the growth of input prices.
(ICF, 2008)
Implications for Transportation


Rising costs for transportation: Higher costs for built infrastructure and services may be passed
on to consumers. Therefore, without additional funding the quality and affordability of
transportation will decline.



Reduction in freight traffic, particularly for low-value goods: As a one material input becomes
relatively expensive, businesses will shift to lower cost substitutes. As a result, the sourcing of
materials, as well as freight movement, may shift with fluctuations in global commodity prices.

Driver 8: Rising Sea Levels
As a result of higher average global temperatures, thermal expansion, and the melting of ice caps and
glaciers, sea levels are expected to continue to rise over the next century (EPA, 2014). This may lead to
the erosion of coastal roads and bridges, temporary and permanent flooding, and the encroachment of
saltwater further damaging infrastructure.
Implications for Transportation


Encroachment of saltwater and deterioration of coastal infrastructure: High cost engineering
and mitigation will be used to abate the most deleterious effects of sea level rise (TRB-2, 2014).



Temporary and permanent flooding: Some roads and infrastructure may prove impassable given
new conditions.



Coastal depopulation: In 2010, 39% of the US population lived in coastal shoreline counties.
Rising sea levels could intensify migration inland.

Driver 9: Intensity and Unpredictability of Weather Conditions
Higher temperatures, increased precipitation, and greater storm intensity may prematurely deteriorate
infrastructure. Roads, bridges, and tunnels could be compromised from soil moisture levels becoming
too high; heavy precipitation and mudslides can make roads impassable; and heavy winds can damage
everything from tall structures to overhead cables (TRB-2, 2014).
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Implications for Transportation


Higher transportation costs: With higher temperatures, costs such as refrigeration will likely
increase.



Increased abatement and maintenance costs: Increased costs to maintain roads and
infrastructure as a result of flooding, greater precipitation, and temperature changes.



US domestic migration: Changing overall weather patterns creates regional weather crises, such
as drought or storm events. Many areas of the US will be at risk of drought, floods, hurricanes,
and other risks that will impact land and housing prices.

Additional Environmental and Energy Drivers
The following drivers were discussed in the literature, but are not highlighted in this report because: (1)
impacts were unclear; (2) impacts were less significant than the three above, (3) less consensus in the
literature; or (4) the driver was more an effect than a cause of change.


Biodiversity Loss () – (ICF, 2008)



Electricity Power Generation Sources () – (RAND, 2013)



Energy Trends in Costs and Production () – (RAND, 2013)



EV Charging Infrastructure () – (RAND, 2013)



Geo-physical Changes () – (ICF, 2008)



Increased use of Alternative Fuels () – (ICF, 2008)



Ocean Acidification () – (TRB-1, 2014)



Oil Consumption () – (RAND, 2013)



Oil Prices () – (RAND, 2013)



Sustained Increased Transportation Costs () – (ICF, 2008)



The Salience of Environmental Concerns () – (TRB-6, 2014)



U.S. Oil Production (/) – (RAND, 2013)



Water Scarcity () – (TRB-1, 2014), (ICF, 2008)



Increased Hurricane Intensity – (TRB-2, 2014)

Government And Policy


Increased Congestion Road Pricing and VMT Taxes ()



Privatization and Public-private Partnerships in Transportation Financing ()



New Climate Change Regulations at the Federal, State, and Local Level ()

Driver 10: Increased Congestion Road Pricing and VMT Taxes
Due to increased congestion, the awareness of climate issues, and a lack of infrastructure funding, it
policy interventions to manage transportation will become more widespread. Foremost among these
are road congestion fees and VMT taxes, which can manage the demand for transportation facilities by
time and frequency of use. Successful programs across the world have led to pilot projects in the United
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States and increasing interest in local, regional, and state adoption. While overall, this could increase the
cost per mile of driving, though who in the long run would price transportation and at what levels
remains unclear.
Implications for Transportation


Fewer miles traveled: In an effort to avoid tolls and other road pricing mechanisms, users will
consider driving fewer miles or carpooling when possible.



Reduced congestion: Fewer cars on the road will mean less congestion that there would be
without any policy disincentive. This could mean reduced peak congestion, with longer periods
of moderate congestion, as pricing helps smooth out transportation usage over a given time
period.



Greater urban density: Tolls and road fees will serve as boundaries for growth, decreasing the
likelihood of development outside across its borders.

Driver 11: Privatization and Public-private Partnerships in Transportation Financing
Traditional funding methods (such as the gas tax) for infrastructure are failing to keep up with rising
costs. As a result, governments are looking for new methods to finance improvements and
developments to infrastructure and other public services. Private companies are also seeking to capture
unfilled demand for transportation services. New policies, private-public partnerships, and the
expansion of private infrastructure and transportation investments will determine the quality and
availability of transportation. (ICF, 2008)
Implications for Transportation


Higher per mile driving cost: New policies aimed at decreasing congestion will use monetary
incentives to decrease the number of drivers on the road. Similarly, a broadening of the forprofit transportation landscape may provide greater value to users, albeit at a higher cost.



Increased overall funding for transportation: Public-private partnerships could fill a growing gap
between demand for transportation investment and the government supply of funding.
Privatization could lead to an overall increase in capital investment.



Expansion of demand management: Privatization of transportation services could increase the
use of demand-management measures and greater market segmentation and targeting of
transportation users—similar to the long-term impacts of airline deregulation in the 1980s.

Driver 12: New Climate Change Regulations at the Federal, State, and Local Level
In response to rising sea levels and the major disruptions caused by extreme weather conditions,
governments across the United States will implement new policies, regulations, and funding streams in
an attempt to mitigate further damages. New regulations may increase the costs of transportation and
have potential to reshape the industry structure in a region.
Implications for Transportation


Higher transportation costs: A carbon tax, cap-and-trade program, gasoline tax, or any similar
policy will raise the cost of driving.



Decreased VMT: Facing higher costs, the total vehicle-miles-travelled will decrease.
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Reduced Car-ownership: Higher transportation costs will decrease the demand for everything
from flights to car-ownership.

Additional Government and Policy Drivers
The following drivers were discussed in the literature, but are not highlighted in this report because: (1)
impacts were unclear; (2) impacts were less significant than the three above, (3) less consensus in the
literature; or (4) the driver was more an effect than a cause of change.


Greater Availability of High Quality Transit Options () – (RAND, 2013)



Changes in Governance () – (ICF, 2008)



Rise of Multi-Polarity () – (ICF, 2008)



Rise of Protectionism ()– (TRB-1, 2014)

Technological Drivers


[Wide/Low] Adoption of ADASs and Autonomous/Connected Vehicles () – (RAND, 2013)



Advanced Ubiquitous ITS () – (ICF, 2008)



Automation of Knowledge () – (McKinsey & Company, 2013)

Driver 13: Adoption of ADAS and Autonomous/Connected Vehicles
The development of autonomous vehicles is driven by efforts to improve safety and reduce congestion.
Autonomous vehicles rely on in-vehicle sensors as well as interoperable, networked, wireless
communication among vehicles, infrastructure, and personal communication devices in order to avoid
obstacles and adapt speed and route. Features of Advanced Driver Assistance Systems (ADAS) have
been increasingly included in passenger vehicles. NHTSA issued a final rule on March 31, 2014 that all
vehicles under 10,000 pounds must include rear visibility technology (cameras) beginning May 1, 2018
(Federal Register 2014). Pilot studies of connected vehicles are being funded by USDOT (USDOT 2015).
State DOTs are expanding programs to provide in-vehicle services to reduce driver distraction and avoid
collisions. (Morris 2014). The USDOT ITS Joint Program Office, Institute of Transportation Engineers,
AASHTO, TRB, and ITS America are also collaborating on a task force focused on connected vehicles.
Implications for Transportation


Increased safety: Connected vehicles can detect conditions that a human driver cannot perceive
and react more quickly (USDOT 2014). However, there is potential for increased distracted
driving from vehicle operators interacting with in-vehicle 511 service and other systems (Morris
2014).



Decreased congestion: The ability of ADAS and connected vehicles to react to real-time data
means allows for more efficient use of roadways.



Higher transportation costs: While some expensive “smart” infrastructure such as embedded
loop detectors and video surveillance may be replaced with mobile devices, overall, equipping
vehicles and infrastructure with detection and communication devices mays cost more.



Dedication by USDOT and state DOTs to provide connected infrastructure: Vehicle
manufacturers may be reluctant to install DSRC, with its increased costs, without assurance that
the other components are available
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Driver 14: Advanced Ubiquitous ITS (Intelligent Transportation Systems)
Intelligent Transportation Systems (ITS) are expanding to make use of vehicle automation and advances
in data collection to continue to increase safety, mobility and fuel efficiency. ITS is taking advantage of
the proliferation of mobile devices. In 2014, 58 percent of American adults used a smartphone. In an
April 2012 survey, 20 percent of respondents used their phone to retrieve public transportation or
traffic information in the past 30 days. Most (74 percent) adult smartphone users use current location
information (Pew Research Center 2014). These consumer technologies will likely integrate with digitally
enabled transportation infrastructure.
Implications for Transportation


More rapid, less predictable innovation: The shift away from public sector initiated and funded
programs to private sector advancements means that technological changes may be less
foreseeable (Lerner-Lam No date). The integration with mobile phones may also make
transportation innovation more consumer-driven.



Development of coordinated systems: ITS requires interoperability, therefore systems must be
compatible (USDOT 2014).



Increased demand for data management. As increasing amounts of travel, roadway condition,
and weather data are collected, they will need to be integrated to be useful for ITS deployment.



Travelers evolving from passive recipients of information to providers of critical data: Travelers’
mobile devices and in-vehicle technology will interact with infrastructure and other travelers.
Travelers will choose whether to provide location-specific personal data (Lerner-Lam No date).

Driver 15: Automation of Knowledge Work
Automation of knowledge work is the use of artificial intelligence and machine learning to automate
currently knowledge-dependent work tasks. Advancements in microprocessing, algorithms, and
software such as speech recognition have made implementation possible. The financial sector is using
automation to analyze data and predict business, industry, and market trends to make investment
decisions. In the biomedical sector, automation of knowledge is used for genomic analysis and medical
literature review. Attorneys are automating document discovery and brief research. These advances are
rapidly making many occupations obsolete or so efficient that future employment will likely be less than
today’s levels. (Mahidhar and Schatsky 2013 and Manyika-McKinsey & Company 2013).
Implications for Transportation


Reduced employment: Some knowledge jobs will become augmented or fully automated.



Traditionally location-dependent service sectors such as health care and education will become
less location-dependent: many sectors that currently serve regional markets could offer services
at a distance, allowing them to make location decisions for other reasons.



More rapid and cost-efficient infrastructure investment decisions: algorithm-based decisionmaking in infrastructure and engineering could assist in infrastructure conditions. Coupled with
advances in robotics, this could automate the construction and maintenance of transportation
facilities.
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Additional Technology Drivers
The following drivers were discussed in the literature, but are not highlighted in this report because: (1)
impacts were unclear; (2) impacts were less significant than the three above, (3) less consensus in the
literature; or (4) the driver was more an effect than a cause of change.


Adoption of Alternative Fuel Vehicles () – (RAND, 2013)



Development of Advanced Logistics Technologies () – (Heimreich & Hartmut, 2011)



Advances in Robotics () – (TRB-1, 2014)



Battery Vehicles () – (TRB-1, 2014)



Data Privacy () – (RAND, 2013)



Engine Technologies ()– (Heimreich & Hartmut, 2011)



Introduction of GHG Emission-reduction Systems () – (RAND, 2013)



Market Penetrations of Broadband () – (RAND, 2013)



Medical Advances () – (ICF, 2008)



Nanotechnology () – (ICF, 2008)



3D Printing/Additive Manufacturing ()

4. BIBLIOGRAPHY
ECONorthwest reviewed many studies, but four were most useful because they directly the future of
transportation in the first half of the 21st century:


Long Range Strategic Issues Facing the Transportation Industry, by ICF International



Strategic Issues Facing Transportation, a six volume study, by the National Cooperative Highway
Research Program



The Future of Mobility: Scenarios for the United States in 2030, by the RAND Corporation



FreightVision – Sustainable European Freight Transport 2050, edited by Stephen Helmreich and
Hartmut Keller.

Working for the National Cooperative Highway Research Program (NCHRP) ICF conducted a workshop
with transportation experts and an extensive literature review to examine the trends shaping the future
of transportation. The resulting study, Long Range Strategic Issues Facing the Transportation Industry,
focused on five research areas, including travel demand behavior, advanced transportation system
operation and performance, sustainable transportation, transportation finance, and delivery of
transportation services. The resulting framework served to inform transportation agencies ability to
think about drivers and change as it emerges.
NCHRP Report 750 Strategic Issues Facing Transportation examines social, environmental, and
technological trends likely to influence the future of transportation. Volume 1 focuses on the sourcing
patterns, and economic and social trends, that may affect freight transportation in the United States.
Volume 2 discusses likely impacts on infrastructure and transportation from climate change. Volumes 3,
4, and 5 discuss steps that transportation agencies can take prepare for uncertain futures. Volume 6
analyzes the socio-demographic changes that are most likely to impact regional travel demand. As a
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whole, the six-volume report provides an expansive view of transportation trends and plausible
scenarios in the United States.
In 2013, the RAND Corporation published The Future of Mobility: Scenarios for the United States in 2030.
The study utilized a scenario approach based on expert opinions to inform policy and decision makers.
The research focused on long-term scenarios for passenger travel, including cars, public transportation,
trains, and air travel. One scenario is based around increased environmental consciousness as a result of
climate change, new regulations, higher costs of fuel, and decreased VMT. The other scenario is built off
a future driven by abundant and cheap energy and fuel sources, new technologies, and greater VMT.
Together, the two scenarios are designed to offer policy-makers a framework to anticipate future
demands and constraints on transportation.
FreightVision – Sustainable European Freight Transport 2050 is based upon three years of research
funded by the European Commission. The project included four conferences and assistance from more
than 100 experts to develop an action plan for long-term freight transportation. As a component of an
extensive analysis, the FreightVision report examines trends and identifies key drivers that are likely to
influence transportation over the next half century.
As a whole, these four in-depth studies provide the background research and framework to inform the
analysis and expert survey.
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APPENDIX C: Round-1 Survey
1. INTRODUCTION
This is an appendix to a technical memorandum of Drivers of Change prepared by ECONorthwest as part
of the Washington County Transportation Study. The research included conducting a survey of leading
transportation experts about factors that will have important effects on the demand for transportation
in U.S. metropolitan areas, and on the facilities and programs for accommodating that demand. ECO
conducted two rounds of the survey.
This appendix summarizes the first survey of national experts about drivers. The primary goal of this first
survey was to identify the top drivers of change likely to influence transportation supply and demand in
the next 20 – 30 years. A secondary goal was to learn more about the likely nature of these influences.
The survey had three sections. The first section asked experts to build on the initial list of top drivers
developed through the literature review. Experts assigned the top fifteen drivers a score indicating
likelihood of the driver occurring and the magnitude of the driver’s impact if it did occur. Then they
selected five drivers they thought were the most important by virtue of their likelihood and anticipated
impact. The second section asked experts to comment on the likely impacts on transportation of people
and goods for the five drivers they selected are the most important. The final section asked for
comments. See Appendix E for a copy of the survey.
This appendix has two sections in addition to this Introduction:


Overview of Potential Effects of Top-rated Drivers: summarizes findings for the top drivers.



Digging Deeper: provides an overview of responses about driver impact and plausibility and
displays the comments left in the survey

2. OVERVIEW OF POTENTIAL EFFECTS OF TOP-RATED
DRIVERS
This section summarizes expert responses for the top-rated drivers. ECONorthwest defined top-rated
drivers in two ways. First, ECO identified drivers which at least two experts selected as one of the most
important five drivers likely to influence transportation demand and supply. Second, ECO derived an
‘importance’ score for each driver according to how many times it was selected as one of the top fifteen
drivers, its average impact score, and its average likelihood score. These two methods yielded similar
lists of drivers. 1 Experts added notes about the likely impacts each driver would have on transportation
of people and goods. ECO combined their notes into short sections. Experts were largely in agreement.
Table C-1 later in this appendix summarizes the results.

1

ECONorthwest asked experts to type in drivers in two separate questions. Limitations of the survey program compelled us. As
a result, ECO received a slightly different list of drivers, because experts weren’t picking from drivers they had already typed in
but rather typing them in again. Many experts changed the driver phrasing, while some mentioned new drivers altogether.
Thurs, the two lists are slightly different in terms of phrasing. For example, there are drivers mentioning “limited federal and
infrastructure funding,” but when experts typed in their top drivers, they simply wrote “shifts and limitations in funding.” ECO
combined these as similar drivers. After this coding, the two lists of the top drivers were nearly identical. See Appendix A for
additional detail.
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Impacts by Driver
Congestion Pricing and VMT taxes
Travel: Increase in transit ridership, households move closer to work, reduction in number of trips. Two
experts noted that it will tend to sort drivers (and by extension, land use) along income lines. However,
experts did note that the effects “really depend on the size of [the] fee.”
Goods: Increased cost to shipping (or increased cost of shipped goods)
Aging of the Population
Travel: Decrease in overall mobility, with particular decrease in commute-time travel
Goods: Per-person decrease in flow of goods but more goods to outer suburbs, where the retired
population is more likely to live.
Adoption of Autonomous/Connected Vehicles
Travel: Overall increase in VMT as driving becomes more productive, enjoyable, and open to those
without driver’s licenses. The impact on land use was less clear—overall move to less dense areas but
could support densification due to reduced parking needs. Also, overall increase in network capacity.
Goods: Cheaper goods transportation overall, more efficient use of the networks with particular
application in urban travel.
Telecommuting
Travel: Less overall travel, diffusion of business activity from urban centers, might increase emphasis on
local neighborhood quality and amenities
Goods: Limited impacts
Privatization and PPP’s in Transportation
Travel: Decline in transit, more focused role for public transit agencies
Goods: Impacts unclear
Intensifying Weather and Environmental Conditions
Travel: Internal migration inland and south to north, increased competition for funding expansion v.
maintenance
Goods: Limited consumption, shortages of basic commodities, manufacturing facilities and agriculture
moved to areas less susceptible to climate change
Climate Change Regulations
Travel: Land use policies will support densification
Goods: Increase in goods handling at low-density urban edge locations, increasing cost of goods
Advanced Ubiquitous Intelligent Transportation Systems
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Travel: Will improve reliability and efficiency of existing system, likely will promote additional sprawl,
travel will be less associated with work.
Goods: While one expert said this driver would have “no effect on goods production”, two other experts
stated that Advanced Ubiquitous ITS will prioritize goods movement and will influence the location of
goods-related activities.
Urbanization
Travel: Many cities will continue to grow and increase densities, making transit accessible for more
people and lowering trip distances.
Goods: Parking scarcity will reduce short-trips and alter store locations. Service industries will continue
to locate in major metropolitan areas where they can find their workforce.
Alternatives to Vehicle Ownership
Travel: Small shared vehicles will act like customized mass transit, increasing roadway efficiency and
perhaps counteracting trend toward bicycle/pedestrian modes. and transit services will be “entirely
redefined”.
Goods: Auto service, refueling, and recharging will become more centralized. Favorite entertainment
districts will become even more popular as travel to them gets easier.
Emerging Global Middle Class
Travel: Increased sale of autos, decreased air quality, though these effects are likely to take place
outside the US.
Goods: Minimal impact on production of goods in the U.S., however, “powerful commercial incentives
for low-carbon products and services”.
Other Energy Trends
Travel: Costs of different energy sources will influence people’s housing and transportation sources.
Goods: Energy costs/ mix will influence industrial decisions for firm locations, transport modes, etc.
Increase in Service- and Technology-based Industries
Travel: Decentralization of technology based industries and other jobs that can be done remotely. Could
lead to denser job centers surrounded by housing and retail. Could reduce overall VMT.
Goods: Goods related activities will continue to decentralize. Shift towards more technology goods and
services, leading to increased demand for minerals and other technology inputs..
Natural Resource Constraints
Travel: “When peak oil does in fact occur, which is uncertain, longer trips will be disincentivized due to
costs, increasing land values close to employment/activity centers and reducing those far away.”
Goods: Costs of shipping and goods movement are likely to increase.
Online Shopping
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Travel: Reduced personal vehicle travel would change traffic makeup. While one expert stated that
online shopping would support sprawl, another expert wrote that online shopping is “not likely to
significantly affect overall land use patterns...”
Goods: Increasing number of distribution centers throughout urban areas, large and small, with
decreasing delivery times and delivery costs.
Population Growth
Travel: Increased commute times and congestion in all types of communities. Population growth will
scale up labor force projections, transportation demand, housing, etc.
Goods: Manufacturing will be priced out of the higher demand urban areas, farming will become
increasingly concentrated and distant from central cities. All will increase shipping distance.
Rising Energy Costs
Travel: Rising energy costs will impact the ability to travel make travel more difficult for low-income
households, air travel will decline, central cites will grow, and rural areas will struggle to stay viable.
Goods: Rail and water shipments will increase, global trade will decrease, and firms will increasingly rely
on a more concentrated supply-chain.
Sea Levels
Travel: “[M]ay require re-routing existing transportation networks and vacating existing communities”
Goods: May limit production in inundated areas.
Shifts and Limitations in Funding
Travel: Increasing state and local funding and control of transportation projects and facilities. One
expert stated that it will likely result in the erosion of mass transit, and increased suburbanization.
Goods: Local agencies may increase competition for facility locations. For example, they may design
facilities specifically for freight movement to attract producers to their jurisdictions.

3. DIGGING DEEPER
Summary Table of Driver Responses
Table C-1 summarizes of expert assessment of the drivers. The drivers on the left were all selected as a
Top 15 driver by at least two experts. The second column shows how many experts selected that driver.
The third column shows the average probability score, with 1 indicating low likelihood and 5 indicating
high likelihood. The fourth column shows the standard deviation of probability scores; a lower score
indicates greater consensus among experts. The fifth column shows the average impact score, with 1
indicating low impacts and 3 indicating high impacts. The sixth column shows the standard deviation of
impact scores. The seventh column shows a score of importance calculating from the average impact,
average probability, and frequency of selection as a Top 15 driver. The final column shows how many
times the driver was selected as a Top 5 most important driver.
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Table C-1: List of drivers by category, frequency, average probability and impact

Source: ECONorthwest, Washington County Transportation Survey
Note: ECO derived an ‘importance’ score for each driver according to how many times it was mentioned, its average impact
score, and its average likelihood score. Scores for each of these three variables were scaled according to their minimum and
maximum values and given a score from 1 – 50 based on their position within the min/max ranges. These three scores were
then added to provide a score from 0 – 150.

Impacts by Driver Category
Each of the drivers had a corresponding driver category: demographics, policy, economics, technology,
and environment. See Appendix A for additional detail. ECONorthwest summed up the number of times
a driver from each category was selected as a top fifteen driver, and then calculated a weighted average
of the probability of occurring and the magnitude of impacts.
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Table C-2: List of drivers by category, frequency, average probability, and impact

Source: ECONorthwest, Washington County Transportation Survey

This is one way to think about how the driver categories influence transportation supply and demand.
Overall, experts thought demographic changes would exert the most influence on transportation and
the drivers would be most likely to occur.

Driver Plausibility
Table C-3 shows drivers identified as the most plausible. Drivers are ranked according to their average
probability score.
Table C-3: Top 10 most plausible drivers, for drivers with three or more responses

Source: ECONorthwest, Washington County Transportation Survey

Driver Impacts
Table C-4 shows drivers identified as the most impactful. Drivers are ranked according to their average
impact score.
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Table C-4: Top 10 most impactful drivers, for drivers with three or more responses

Source: ECONorthwest, Washington County Transportation Survey

Comments by Experts
Below are comments we received at the end of the survey. These informed the final section of our
survey, and they will inform the final report on the drivers.
“Without major infrastructure investments, the transportation systems of many large metropolitan areas
will be pushed near collapse. Cities like Washington or Atlanta are already highly congested. If the
predicted growth of these cities is going to happen, the transportation systems will be unable to handle
the demand for mobility. This will trigger some interesting changes in travel behavior, such as telework
or living in walking distance to your workplace. It may also have major impacts on home prices for
neighborhoods without rail access. Freight transportation is likely to get rather expensive into and out of
these growing metropolitan areas.”
“It is also important to think about use of leisure time as incomes rise. Will the share of HHs with second
homes rise? Will that impact the location of primary homes? To what extent will continuing convergence
of labor force participation rates between men and women affect household location decisions? In the
U.S., there has been a remarkable divergence at the county level in demographic characteristics, so
country-wide averages are not very helpful.”
We can anticipate technological changes such as self-driving cars, but anticipating social trends, such as
much smaller families or a massive shift from suburbs to cities, is much harder.
“There will be far greater uncertainty in our understanding of the future and plans will have to become
far more flexible and responsive to rapidly changing conditions.”
“The recent quiet revolution at state and local [government] levels across the US, if more than a blip, has
huge consequences for local land use policy and funding options and for federal and state level policies
and funding…similarly, terrorist attacks could affect the readiness of Americans to use public gathering
places and further increase the privatization of space in the US and the disinclination to use public transit
and/or changes in its scale and provision and cost in the face of increased security demands...the
relevance of medical advances is not explicit in the prior matrix but its facilitation of home video
treatment/diagnosis, early warning monitoring capacities etc., will have profound effects on the huge
aged pop's willingness to work longer, travel further, and recreate longer more actively etc…any major
reductions in the cost and availability of private vehicles to the poor will also have major, beneficial
implications for equity, travel behavior, and transit.”
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“The transition from private auto predominance to shared vehicle predominance will likely follow several
parallel paths, encompassing a move to driverless taxi/Uber vehicles, private and shared bicycles,
demand responsive transit, and shorter trips generally. The public/private ownership dichotomy will
likely linger until after full automation of vehicles to those who are willing to pay a substantially higher
price for travel.”
“Urban transportation needs less planning, less public supply and regulation and, instead, increased
responsiveness to demands revealed by trends in new activity and where toll (pricing) revenues reveal
true need for more infrastructure.”
“Growing skills gaps in work force…[aging population] is a question of work force availability and access
to workers over broader areas…potential tourism and long distance travel implications. Safety effects on
policies are key.”
“The future of transportation requires leadership. Political and technical leadership requires people that
understand complex systems and solutions…We need leaders from the private sector to make the public
sector better and vice versa, but it seems…that we have political appointees with no technical
background running the organizations. In many cases, these political people don’t know how to manage
technical people or to assess opportunities for building the trust with the public.”
“The required transition to an economy not based on oil and gas for energy will require substantial
changes in both the economy and current lifestyles as described in Naomi Klein's book "This changes
everything"
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APPENDIX D: Round-2 Survey
1. INTRODUCTION
Washington County is evaluating long-term transportation strategies and investments. This evaluation,
the “Washington County Transportation Study” or WCTS, includes the creation and assessment of two
scenarios for future growth in the County. Many factors affect the amount, timing, composition, and
pattern of that future growth. The WCTS calls these factors drivers of growth.
As part of the research ECONorthwest conducted two surveys of national and local experts on
transportation and planning issues. Appendix C summarizes the results of the first round of surveys.
Appendix E contains the survey questions. This appendix summarizes the results of the second survey.
This survey was shorter than the first and contained four core sections: effects of drivers, modeling
drivers, scenarios, and open-ended comments. This memo is organized according to the flow of the
survey and answers the following questions.


Overview of Potential Effects of Top-Rated Drivers: Which drivers are most important and what
are their expected effects for metropolitan areas in the United States?



Modeling Drivers: Can and should potential drivers be incorporated into travel demand models?



Developing Scenarios: How likely are some potential scenarios for the future of transportation?



Comments from the Survey: How useful will the results of the survey be?

2. OVERVIEW OF POTENTIAL EFFECTS OF TOP-RATED
DRIVERS
In this survey experts were asked to identify the three drivers they thought were most important for
transportation planners to consider when planning metropolitan areas. 1 Experts were also asked to
identify the next top three drivers, yielding a list of the top six drivers. Table D-1 organizes the drivers
according to the frequency with which they appeared in the answers to these two questions.

1

In the first round survey, we asked experts to rate drivers on the likely magnitude of their impacts and their plausibility. In this
survey, we have implicitly combined these drivers features by asking which drivers transportation planners should be
considering by virtue of the driver’s impacts and plausibility.
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Table D-1: Drivers by Number of Responses

Source: ECONorthwest, Washington County Transportation Survey, Round 2

We framed the question on the effects of drivers as the degree to which a driver would increase or
decrease six variables in metropolitan areas across the United States: population growth rate,
development density, number of commuters, income inequality, and share taking non-auto trips.
Table D-2 summarizes the results. The drivers on the left-most column were all selected as Top 3 drivers
by experts. The second column shows how many experts selected that driver. The third through eighth
columns show how experts reported expected impacts of the driver. We identified six key variables that
could be incorporated into the transportation modeling process, and are readily understandable as a
consequence of a driver and as exerting an influence on transportation supply and demand. In these six
columns, the first number shows how many experts thought the driver would decrease the variable; the
second number shows how many thought the driver would increase the variable. All responses that the
driver would have no effect are not shown. If the first number and second number are both high, it
indicates the experts disagreed about the impacts of the driver. The final column is a score of
significance summing the number ‘increase’ and ‘decrease’ effects the experts reported: a higher
number indicates that more experts thought the driver would have significant effects, whether positive
or negative.
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Table D-2: Impacts of Top Drivers

Source: ECONorthwest, Washington County Transportation Survey, Round 2

Key findings (for drivers with more than 2 responses):
• The lists of top drivers according to the frequency of mentions in the top 3 and the according to
the significance score are very similar. One of the most notable exceptions is an increase in
online shopping, which three experts selected as one of the three most significant drivers but
which only gathered three responses as having impacts on our six variables. The survey did not
ask about impacts on goods movement or non-commute trips; presumably, this driver would
greatly impact this. Some of the comments on the drivers highlighted this impact.
• Aging population and congestion road pricing & VMT taxes were the most cited drivers,
• There was strong consensus that urbanization will increase development density, the number of
commuters, and employment in the urban cores.
• Congestion road pricing is expected to increase development density and increase the share
taking non-auto trips.
• The adoption of autonomous/connected vehicles will increase the number of commuters and
decrease the share taking non-auto trips.
• Urbanization will increase the share taking non-auto trips.
• Climate change regulations will increase the share taking non auto trips.
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•
•

Privatization and public-private partnerships in transportation financing will increase
development density and employment in the urban cores, while decreasing the share taking
non-auto trips.
The aging population will decrease the number of commuters.

Not all experts agreed on the direction of the driver effects. For certain drivers and variables, expert
responses were divided on whether the driver would increase or decrease the variable.
•

Expected impacts on development density varied widely for many drivers, including: aging
population, congestion road pricing and VMT taxes, adoption of autonomous/connected
vehicles, and climate change regulations.

•

Impacts on the population growth rate varied for the Urbanization and Climate change drivers.
For the aging population and congestion road pricing drivers, experts indicated mixed responses
for impacts to employment in the urban cores.

•

Changes to the share taking non-auto trips were also mixed for the following variables: aging
population, adoption of autonomous vehicles, and transportation financing.

These disagreements are not surprising and reflect major policy debates in urban theory around
densification and mode split.

Comments on Driver Effects
Respondents were given the option to comment on any additional impacts. Comments are displayed
below their respective drivers.
Aging Population
•
•
•

“We have already demonstrated empirically that the aging of the population will increase the
number of households, but decrease the number of vehicles per capita.”
“Aging will increase political pressure for transit/paratransit.”
“Aging population will have impacts not noted on this list since they relate to safety and offpeak travel.”

Adoption of autonomous/connected vehicles
•

“VMT is likely to rise and possibly will increase congestion. Road capacity may increase (safety
distance between cars can be reduced) and help mitigate increased congestion.”

Congestion road pricing and VMT taxes
•
•

“My answer to "Number of commuters" assumes that you're talking about commuting auto trips
and not the number of people commuting.”
“Growing congestion will decrease accessibility. Making for shorter distance trips but using the
same amount of time. This will increase density and potentially allow for more walk and bike
trips.”

Climate change regulations at the federal, state, and local level
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•
•

“I expect that there will be substantial migrations of people from CA and AZ moving to the NW
that will cause considerable disruption and life-style changes in the Portland region and beyond,
leading to significant costs of living increases, both public and private.”
“Natural resource constraints Under "Natural resource constraints" I understand the end of
the oil age. I expect gas prices to increase substantially.”

Increase in online shopping
•

“My selection of this driver is not based on any of the considerations in the list. It is based on
increased delivery truck traffic and decreases in off-peak shopping traffic.”

Urbanization and growth in metropolitan areas
•

“A transition from oil, gas and coal to 100% renewable energy will require a very large increase
in EVs and the infrastructure to support their operation - along with large changes in the
generation and distribution of electricity throughout the region.”

Income growth
•

“Income growth is perhaps the key variable as income elasticities of demand are often fairly
large. Income effects typically trump price effects on the demand side over longer time
periods.”

In-migration from CA and AZ
•

“There are 30 million people in CA now - if 5-10 million of them move to Portland region in the
next 30 years, it will be extremely difficult to accommodate their transportation impacts,
perhaps impossible.”

Mobile hand held devices facilitating "sharing economy" exchanges (Uber) and knowledge acquisition
(on uncongested routes, parking, car-sharing, transit arrivals/departures)
•

“To be clear, I believe all the variables above will significantly increase transportation needs.
However, mobile hand-held devices will lower the magnitude of their effect.”

Telecommuting
•

“Telecommuting mode in Oregon was reported to be 7 percent in the 2009 ACS. I suspect it is
higher than reported then, and even higher now, as many workers spend at least part of the
week working from home or a satellite office.”

Privatization and public-private partnerships in transportation financing
•

“PPPs are mainly being used to fund, or re-price and change the ownership of, large capacity
corridors and facilities. The imposition of pricing and private ownership will likely demonstrate
that many of these facilities are overbuilt, and will dampen enthusiasm for fixed-guideway
transportation, in particular, which is not viewed positively by the private folks in PPPs.
However, with sufficient road pricing in place shared ride (Uber, Lift, private bus services where
allowed) could maintain non-auto, core commutes.”
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3. MODELING DRIVERS
The survey asked whether the drivers should be incorporated into travel demand models that support
transportation planning processes. Table D-4 shows the results. Most experts indicated, “Some of the
important drivers should and can be modeled.” Relatively few respondents felt that it would not be
useful to spend time selecting drivers and adjusting transportation models to simulate them.
Table D-3: Considering all your responses above, how do you feel about trying to model the drivers of
change? Please indicate which of the following statements you agree with the most.

Source: ECONorthwest, Washington County Transportation Survey, Round 2

4. DEVELOPING SCENARIOS
Finally, experts were asked whether they agreed or disagreed with a series of statements about the
future of transportation in the United States. The research team evaluated the research done to date
and developed some summary statements about what future might emerge from the drivers. The
statements weren’t meant to be exhaustive, but they do help orient the research team in how the
drivers come together.
In response to a number of statements describing future transportation scenarios, experts were asked
to indicate the extent to which they agreed, disagreed, or had no opinion about the statement. Table D4 displays how the experts responded for each statement. Experts unanimously think population in
metropolitan areas will continue to grow and that federal funding for transportation will continue to
decrease. On the other hand there is the least consensus that ubiquitous information technology will be
utilized in transportation in 20-30 years.
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Table D-4: Please indicate the extent to which you agree or disagree with the following statements.

Source: ECONorthwest, Washington County Transportation Survey, Round 2
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5. COMMENTS FROM SURVEY
Experts were asked to provide any additional comments about the survey.
•

•
•

•

•
•
•

•

I believe a "modest increases in the real price of energy" is unrealistic, as desirable as it sounds.
Given the limited resources, rising demand in developing countries and slow technological
advancements (cars today have basically the same efficiency per mile as cars in the 1990's had,
it's just that we get more horse power per gallon), I doubt that we will continue to live in a low
energy costs world.
Autonomous vehicles are likely to be an important factor within ten years. Transit costs are
escalating rapidly (e.g. purple line in Washington DC area has projected costs of $100 million per
kilometer for a surface line) making its economics very doubtful.
Transit is a very broad term - we certainly need much better forms of transit that "fit" the
dispersed nature of the land use patterns we will have in the future - more and more LRT should
not be one of those solutions as it is far too costly and cannot serve a diffuse travel pattern
effectively.
Some attention should be given to the growing disparity between the rich, who increasingly are
causing central cities to gentrify, and the poor who increasingly cannot afford to live in dense,
central, walkable, mixed-use communities. There is a growing assumption that most growth will
be among urban downtowners, but this is highly associated with income and class. While there
is a return to urban living, lower income and less mobile people are being forced out.
Transit was mentioned, but does that include bicycle travel?
The price of energy may rise, but energy efficiency will rise even faster.
Regarding funding it is not necessarily true that public private partnerships and road use charges
are needed to fund infrastructure - state, regional and local funding options exist that do not
require those elements. Regarding automated vehicles, increasing levels of automation are
already being introduced in vehicles on the market. The transition will be most interesting.
If (a) climate change is addressed in draconian ways, and/or (b) regulation of urban transport
and settlement patterns overwhelms market pricing system, and/or (c) successful taxpayers are
asked to subsidize unsuccessful households, and/or K12 education remains a government
monopoly, overall community wealth will decline and the resources to create jobs and fund
important innovations will slow economic growth and hinder all measures of living standards.
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