Meeting Agenda

Combined Planners – Meeting #2
Thursday, June 18, 2015
3:00 p.m. – 4:30 p.m.
The Griffith Drive Building 1st Floor Conference Room: 4755 SW Griffith Dr, Beaverton OR 97005
Purpose of Meeting
• Discuss and provide input on Drivers and Land Use Scenarios
Agenda Items
Welcome and Agenda Review
3:00pm

Chris Deffebach,
Washington County

3:05pm

Study Update

Chris Deffebach,
Washington County

3:15pm

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.

Matt Chwierut, ECO
Northwest

Members discuss transportation drivers:
1. What are the drivers that will shape transportation in
the long-term future?
2. Which of these drivers are most important? Why?
3. Which drivers should be included in the Land Use
Scenarios?
4. What additional research do you think is needed to
support consideration of these drivers?
4:20pm

Next Steps

Meeting Packet:
•
•
•

Agenda
Meeting #1 Discussion Summary
Drivers and Land Use Scenarios Cover Memo

Chris Deffebach

Meeting Summary
Washington County Transportation Futures Study
Combined Planners Meeting #1
May 7, 2015
General Summary Notes
Introductions
Reviewed the role of the combined planners group as well as the study process, objectives, and
anticipated outcomes.
Taking Stock
Dyami Valentine highlighted the key observations of the report. The purpose of this task/report is to
provide a common framework of knowledge/reference for study participants. It involved looking back
at planning decisions, growth, and other key items to see what has happened over the past 30 years and
how it has affected the communities of today. The presentation focused on Key Observations (see
PowerPoint.)
Comments:
• Need to get a better grasp on assumptions regarding housing and employment – the amount and
location. Much of the growth in employment did not occur where it was assumed to occur in
LUTRAQ. There is much more north/south travel due to employment concentrations in Hillsboro,
which impacts key transportation facilities.
• How will feedback get wrapped into the report?
Response: Feedback will be incorporated into the final project report.
Futures Thinking
Matt Chwierut (ECONorthwest) presented summary information about the research on “Drivers”, and
methods for thinking about the long term future. (See PowerPoint for details.)
Key points:
• He illustrated the problems with thinking too narrowly about what the future might be, and that
more data doesn’t necessarily improve our forecasts. He summarized the roots of scenario
planning – going back to the 1960’s and 1970’s and the RAND studies associated with the
location of nuclear missile sites.
• Scenario planning = plausible, internally consistent, futures.
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•

Research suggests there are “high value” levers for forecasting models including: population
growth, development density, number of commuters, employment in urban cores, impacts on
income inequality, and mode share.
Comments:
•

A member indicated there was not much included related to economic measures, e.g.,
employment density. He asked if it was embedded in one of the levers.

Land Use Scenarios
Erin Wardell summarized the proposed approach to developing the land use scenarios.
Questions/comments included:
• How will what we are doing in the WCTFS relate to what Metro is doing? Will Metro “honor” what
we are doing here?
• What about the public process? There seems to be a trend for the public to vote against transit
(e.g., Tigard vote regarding SW Corridor rail). How are you planning to build awareness? The
challenge is how to convey to the public the long term implications of decisions made now; and why
they should care about these decisions.
• At the end of the day we won’t have a plan – nothing specific will happen as a result of all of this
effort. Are we setting ourselves up for criticism – spending a lot of money for a study, with nothing
tangible resulting from it?
• LUTRAQ represented a big shift in thinking for this area.
• We need a travel demand model that is sensitive to mode shifts. We need to build sensitivity into
the model to be able to look at a significant transit option with high density development – an
extreme land use scenario.

Evaluation Process/Framework/Criteria/Measures – Group Discussion
Scott Richman (DEA) summarized the ten values that provide the foundation for the evaluation
measures/criteria – then conducted a group discussion of how to measure or evaluate investment
strategies in relation to these values. (Look at PowerPoint for initial questions/measures identified for
these Values.)
Discussion points and comments:
Connectivity
• Proximity – a yardstick could be travel time as the measure
• Need to look at connectivity to employment areas as well as homes
• There are different scales
o Neighborhood – fine grained
o Regional – more macro level
• Multiple land uses co-locating – There are more opportunities to work/shop/etc. close to home
Washington County Transportation Futures Study
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Efficiency
• Reliability
• Redundancy in the system – so there are alternative routes in locations where there is now only one
way in/out
• Related to connectivity
• Need to look beyond driving and transit, to include walk/bike
Transportation Options
• Need to look at increasing use of other modes not only in sheer numbers, but also % - look at the
proportional share of different modes
• Conflicts/impediments to using some options – barriers
• Need transportation infrastructure that allows buses to get around congestion
• Need to have travel advantages for alternatives to driving alone
• Make transit share a dependent variable – see what it would take to make it a competitive mode
• Funding for alternative modes – long term funding options for alternatives to private vehicle
• How might public/private partnerships look for transit investments
• Look at the cost of the trip – by mode, opportunity costs of delay, advantages of being able to work
enroute if you take transit
Community Livability
• What does rural economy look like in the future – what are the transportation implications of rural
land uses
• Need to assess who is burdened by transportation investments – not just who benefits from them
• The questions posed here don’t relate well to the value statement
Social Equity
• Does everyone have the opportunity to get where they need/want to go
Environmental Sustainability
• Air quality results – can the model quantify differences in emissions in congested/uncongested
conditions, by mode
Strategic Investment
• How does investment affect the use of different modes
• Return on investment – best use of funds
• Need to look beyond capital investments to the implications for operation and maintenance of the
system
• Implications of transportation investments on willingness of businesses to invest in the area
• Problem of plant nurseries getting their product to market
Washington County Transportation Futures Study
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Economic Vitality
• Lack of reliability on Highway 26 resulting in truckers using Cornelius Pass to get to ports
Safety
• Safety on rural roads is an issue with increasing use for urban travel demand
• Reliability for emergency vehicles to get through congested areas
• Resiliency of the system
Health
• To not have to widen Road X how much do we need to shift travel to other modes – what do we
have to do to avoid widening roads
• How successful can we really be in moving travelers to transit, bike, pedestrian modes – there are
practical limits to travel by these modes – trip length, safety, etc.
Closing Comments
• Need to bring in subjective measures as well
• What does it mean to “have efficient access”
• Define the terms better, efficient, reasonable, etc.
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Cover Memorandum
To:

Combined Planners

From:

Erin Wardell, Senior Planner

Date:

June 12, 2015

Subject:

Drivers and Scenarios

At your last meeting, you were introduced to the concept of drivers. At the next meeting, you’ll have the
opportunity to discuss the drivers you think are most likely and the impacts these drivers will have on future
transportation and land use in Washington County. The list of drivers will be used to create the land use
scenarios and to adjust inputs to the travel demand model. The purpose of this memo is to help frame the
discussion by summarizing the project’s technical approach to drivers and scenarios and preparing you for
the upcoming meeting.

Drivers
The Washington County Transportation Futures Study (WCTFS) will take a long term look at future
transportation system needs. Because it is difficult to predict the future, the study assumes that the future is
uncertain, and will be determined by factors that influence change. The WCTFS calls these likely factors
‘drivers of change.’ As previously presented, the technical team based on its research, is organizing the
drivers into five categories:


Demographics and Societal Factors



Economics



Technology



Environment and Energy



Government and Policy

The list of drivers shared at the last meeting was developed through working with professional and academic
experts in the field of transportation and land use planning and modeling. These experts were engaged
because they study these trends and how they may impact where we live and travel. The list of drivers
discussed in Technical Memorandum #2: Future Drivers Impacting Transportation (still being drafted as of
June 12, 2015) is intended to be used as a starting point to inform the discussion.
As local experts, the study team is looking for your help to identify what drivers will likely shape
transportation in the long-term future in Washington County and Portland Metro Area. Additional drivers
can be added to the list and the impact of the drivers can be changed based on your knowledge. At your next
meeting, the team is looking for your input on:
1. Which drivers are most important? Why?
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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 the group thinks is necessary to help create the land use scenarios
and adjust inputs to the travel demand model.

Scenarios
In order to test how our transportation system functions in the uncertain future, two different land use
scenarios will be developed. The first scenario will assume that the current land use plans for Washington
County communities are implemented. It is important that our study acknowledge the work and community
involvement that went to into creating these currently adopted plans. Local agency staff were engaged to
collect additional information about the best assumptions to make for the urban reserve areas and
redevelopment potential within the existing urban areas. Some of the drivers may impact the scenario if
there is consensus that the driver is highly likely to occur. For example, demographers agree that the United
States will see ongoing growth in the share of the population of retirement age. That may impact how the
land use model allocates households and jobs, and how people travel.
The second scenario will deviate from the forecast development and travel patterns in response to drivers
that are considered likely to occur, but not certain. For example, the second scenario could incorporate very
strong growth in the high tech employment sector in Washington County, which will impact the demand for
certain types of housing and on the transportation facilities that serve the employment areas. That scenario
could also assume that driverless cars are widely available, which may make it possible for people to live
further away from work because commuting is less of a burden. Adjusting these model inputs will change the
land use for the second scenario. It is important to note that the second scenario will not be a vision of an
ideal future, but rather the result of the selected drivers that there is general agreement will likely to occur.
The ultimate purpose of determining drivers and scenarios is to have a basis for creating and evaluating
packages for transportation investment. Two divergent land use scenarios will yield information about how
the transportation facilities function with different demand patterns, and which improvements may be more
resilient to change.
Detailed technical information about the development of drivers, scenarios, and modeling approach are
available as attachments and will be appendices to Technical Memorandum #2: Future Drivers Impacting
Transportation.

Attachments:
•
•

Methods
Summary of the literature review
June 12, 2015
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•
•
•

First-round survey results
Second-round survey results
Copies of the expert surveys
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Methods
1. INTRODUCTION
This is an appendix to a technical memorandum of Drivers of Change prepared by ECONorthwest for
Washington County (still being drafted as of June 12, 2015). 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, we
use the term in this study 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.

Washington County Transportation Futures Study
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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 our research, we recommend 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 our experience with planning and transportation, we 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?

Washington County Transportation Futures Study
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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.
Our 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.

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
Washington County Transportation Futures Study
Drivers DRAFT

June 2015
ECONorthwest

A-4

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.
In our literature review, we 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?

We 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 we thought are 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.
We identified experts who, collectively, have a diversity of perspectives on transportation, including
demographics, economics, technology, and policy. We gave them a brief summary of the literature
review. This summary was intended to provoke their thinking, not to pre-determine it.
In an online survey, we 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?

After the first round, we 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.
Washington County Transportation Futures Study
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Table A-1 shows the full list of the 37 national experts invited to participate in the survey. We received
15 complete in Round 1 and 17 complete responses in Round 2. Not all expert respondents identified
themselves by name, so the number of known participating experts is smaller than the total number of
responses. We later expanded our outreach to offer the Round 2 survey to two groups assembled
specifically for the Washington County Transportation Study: the Combined Planner’s Group and the
Study Advisory Committee. As of June 9, 2015, we received eight complete responses from the former
group and one from the latter.
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Table A-1: Full list of survey candidates

Appendix E provides the questions asked in the Round 1 and Round 2 Surveys. Appendices C and D
summarize the responses.

Washington County Transportation Futures Study
Drivers DRAFT

June 2015
ECONorthwest

A-7

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.
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Scenarios planning as a method for combining drivers
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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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 (still being drafted as of June 12, 2015). 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
We 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.

We organized drivers into five categories:


Demographics and Societal Factors



Economics



Technology



Environment and Energy



Government and Policy

We 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. We supplemented these texts with other source material, where appropriate.
Several key questions guided our review of the literature.
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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?

We also kept in mind that the purpose of the drivers research and scenario planning is to create more
resilient transportation investment packages, not predict the future. We used this perspective and the
framework discussed previously to select three key drivers in each grouping, including the direction of
change and implications for transportation. We indicated direction of change with arrows (, ) to
avoid repetitive use of words such as ‘increasingly.’ We included all additional drivers discussed in the
literature but deemed less relevant than the primary three.

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 ()

Technology


Adoption of ADASs and Autonomous/Connected Vehicles ()



Advanced Ubiquitous ITS ()
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Automation of Knowledge ()

Discussion of Key Drivers
Demographic And Social Drivers


Median Age of the Population ()



Online Shopping ()



Telecommuting ()

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,
demographics, and digital connectivity, are also increasing, pointing to a medium-term revolution in
retail purchase and delivery.
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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)



Diverse Family Structures () – (ICF, 2008)



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

Washington County Transportation Futures Study
Drivers DRAFT

June 2015
ECONorthwest

B-6

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
Washington County Transportation Futures Study
Drivers DRAFT

June 2015
ECONorthwest

B-8

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
We 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 our
analysis and expert survey.
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Round-1 Survey Results
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 (still being drafted as of June 12, 2015). 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. We 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. We defined top-rated drivers in two
ways. First, we identified drivers which at least two experts selected as one of the most important five
drivers likely to influence transportation demand and supply. Second, we 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. We combined their notes into short sections. Experts were largely in agreement.
Table C-1 later in this appendix summarizes the results.

Impacts by Driver
Congestion Pricing and VMT taxes
1

We asked experts to type in drivers in two separate questions. Limitations of the survey program compelled us. As a result, we
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.” We 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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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
Travel: Will improve reliability and efficiency of existing system, likely will promote additional sprawl,
travel will be less associated with work.
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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: 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.

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. We summed up the number of times a driver
from each category was selected as a top fifteen driver. We 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
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Round-2 Survey Results
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. We 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.

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, we 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 DWashington County Transportation Futures Study
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4 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.
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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APPENDIX E: Copy of Expert Surveys
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