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VMT Reduction Efficacy - Research & Analysis

PBOT is working with state and regional partners Oregon Department of Transportation (ODOT),
Metro, and various transportation consulting firms to undertake multiple research and
modeling efforts to better understand the efficacy of various transportation demand
management strategies. Insights from these analytical tools, though not without their
limitations, are designed to inform policymaking decisions and help weigh the benefits and
burdens of each policy and program under consideration.

The primary research and analysis undertaken to date includes:

● TDM Strategy Effectiveness Analysis (Fehr & Peers)
● Pricing Options for Equitable Mobility (POEM) Sandbox (WSP)
● Regional Congestion Pricing Study (RCPS) (Metro)
● VisionEval (PBOT, Metro, ODOT)

While not all these research and evaluation efforts were undertaken in direct service of The
Way to Go Plan, their findings offer insights that can be used to inform decisions around
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program design, implementation, and resource prioritization decisions of TDM strategies. Brief
background on each research element is outlined below:

TDM Strategy Effectiveness Analysis (Fehr & Peers)
As part of The Way to Go Plan development process, PBOT staff contracted transportation

consulting firm Fehr & Peers to evaluate the cost-effectiveness of 16 demand management

strategies and programs in reducing vehicle miles traveled (VMT) and single occupancy and

single passenger vehicle mode shares. Evaluation of demand management strategies for their

VMT-reduction effectiveness involved a review of the literature and, where available, existing

PBOT program data, as well as an evaluation of the amount and quality of evidence to

determine confidence in the VMT-reduction potential of each strategy..

TDM strategies analyzed include:

● Employer Commute Programs
o Commute Trip Reduction Programs
o Employer Parking Cash-Out

● Financial Incentives
o Employer Subsidized Transit Passes
o Free or Subsidized Transit Passes (for Youth, Seniors, Low-Income Residents)
o Programs Combining Pricing Parking & Targeted Transportation Incentives

● Information & Encouragement
o App-Enabled Behavioral Feedback
o Employer-Based Individualized Marketing
o Neighborhood-Level Marketing
o New Mover Marketing
o Telework Program Promotion

● Land Use & Development
o Trip Cap/Parking Cap in New Developments

● Pricing
o Congestion Charging Zones
o Paid Meter Parking Districts with Variable (Demand-Based) Pricing
o Paid Parking at Workplaces
o Paid Permit Parking on Neighborhood Streets
o Unbundled Parking at New Residential Developments

Pricing Options for Equitable Mobility (POEM) Sandbox (WSP)
As part of the Pricing Options for Equitable Mobility Task Force 18-month engagement process,

the PBOT project team is working with consultants from WSP, an engineering consulting firm,

and C40 Cities Climate Leadership Group, a network of cities committed to addressing climate

change to undertake a modeling exercise, referred to as the “Sandbox.”
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The Sandbox modeling work was undertaken to provide additional data and insights intended to

supplement Task Force thinking and discussions around various pricing and reinvestment

strategies, especially longer-term pricing opportunities—with the goal of helping validate,

question, and refine thinking and inform Task Force recommendations. The Sandbox is a

four-step travel demand model that provides high-level analysis and evaluation of pricing

scenarios for a hypothetical Portland-like city, with similar characteristics to Portland (e.g.,

demographics, land use, mode share), but is not intended to model Portland itself as Metro’s

Regional Congestion Pricing Study does.

The POEM Sandbox enables comparison across different pricing scenarios and helps identify

questions and opportunities for further analysis in future phases of pricing work. The pricing

scenarios tested using Sandbox include:

● Pricing
o Cordon Pricing
o Highway Tolls
o Road Usage Charge (RUC), also known as Vehicle Miles Traveled (VMT) Fees
o Parking Fees (in combination with RUCs)
o Transportation Network Company (TNC) Pricing

Regional Congestion Pricing Study (RCPS) (Metro)
Metro, the Portland region’s metropolitan planning organization (MPO), is undertaking a
Regional Congestion Pricing Study (RCPS) to understand how the Portland region can use
congestion pricing to manage traffic demand to meet climate goals without adversely
impacting, and potentially improving, safety and equity. The RCPS is evaluating different types
of congestion pricing for their potential effectiveness specifically in terms of reducing vehicle
miles traveled, single-occupancy vehicle trips, freeway and arterial delay, and greenhouse gas
(GHG) emissions, and increasing job access in the Portland region.

Metro staff expects to publish a report summarizing the study findings in summer of 2021. The
study will include recommendation considerations for policymakers and project sponsors to
inform policy, current projects, and decide next steps.

Broadly, the following congestion pricing strategies are evaluated, more information on eight
specific pricing scenarios can be found in Table 1:

● Pricing
o Road Usage Charges (RUC), also known as Vehicle Miles Traveled (VMT) Fees
o Cordon Pricing
o Parking Fees
o Highway Tolls

Table 1  | Congestion Pricing Scenarios Modeled in Regional Congestion Pricing Study
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VMT B VMT C COR A COR B

● Charge per mile
driven

● $0.2795/mile vehicle
operating cost

● $0.0685/mile
charge over  base

● Higher charge per
mile driven

● $0.343/mile vehicle
operating  cost

● $0.132/mile  charge
over base

● Drivers charged
$5.63 to enter
cordon area

● Higher end  of price
range based  on other
cities

● Drivers charged $5.63
to enter cordon area

● Larger cordon area
than COR A (Central
East side & Lloyd
District

PARK A PARK B RD A RD B

Higher charges to park:

● Parking assumptions
from 2040 Financially
Constrained Scenario

Much higher charges to

park:

● Doubles parking
assumptions from
2040 Financially
Constrained Scenario

● Toll on highways

● Equivalent to VMT C
per-mile charge
($0.132/mile)

● Higher toll on
highways

● Doubles the cost of
RD A ($0.264/mile)

Base Scenario Charge: $0.211/mile vehicle operating cost

VisionEval (PBOT, Metro, ODOT)
PBOT is working with partners at ODOT and Metro to model short- and long-term

transportation and climate, and equity impacts of various policy options with a strategic

modeling tool known as VisionEval (VE). VisionEval is a scenario planning tool focused on system

level changes, not individual transportation facilities, though can provide findings at various

geographic levels, from the state to local regions, city boundaries, and transportation analysis

zones.

VisionEval simulates households (size, income, age, etc.) and models the effect of various

policies on the simulated households. The outputs are an aggregation of household activity and

can help illustrate the impact of various policies on greenhouse gas (GHG) emissions, vehicle

miles traveled (VMT), vehicle delay, trip lengths, transportation costs, and vehicle ownership

rates in Portland and the metropolitan region.

The VisionEval work is broken into two phases, Phase 1- State Model, completed in May 2020,

and Phase 2- Regional Strategic Planning Model, with final output results expected in late 2021.

Phase 1 used a mix of local and state inputs to calculate values at the metropolitan region (three

county) and local (Multnomah County) levels, while additional refinement of some variables
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allowed for approximation of City of Portland values. Phase 2 work gathers more granular

geographic inputs to conduct analysis at finer geographies across the city and region. Both

phases test policy trajectories from 2020 through 2050 in five-year increments.

Phase 1 of VisionEval tests 11 policy bundles that reflect groupings of similar policy actions

(such as pricing or incentives), and combinations of policy actions (such pricing with incentives).

Phase 1 analysis did not test various levels of policy action, rather it assumed one level of

ambition across policy bundles. See Figure A for enumeration of Phase 1 scenario bundles and

the attached VisionEval Memo for additional policy bundle details. Phase 2 will allow for the

disaggregation of policy bundles and level of ambition so, for example, one could test individual

pricing options at various levels of ambition to better understand a policy’s efficacy. Individual

policies can then be combined into specialized bundles that may more accurately reflect the

City of Portland’s political reality.

Figure A  | VisionEval Phase 1 Policy Bundles & Actions

The following demand management strategies can be evaluated through VisionEval:

● Direct Modal Services
o Transit service

● Employer (& Residential) Commute Programs
o Employer-based TDM programs
o Residential-based TDM programs

● Financial Incentives
● Information & Encouragement
● Land Use & Development

o Mixed-use neighborhoods
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o Pedestrian-oriented networks
● Pricing

o Parking fees
o Congestion Charges
o Pay-as-you-Drive Insurance
o Road Usage Charge (RUC), also known as a Vehicle Miles Traveled (VMT) Fee
o Social Cost of Carbon

Importance of Pricing Policies (in Reducing VMT)

Pricing is a strategy that involves fees, charges, and tolls—designed intentionally and equitably

to manage demand—to send price signals that help people understand the true costs of driving

and encourage non-driving choices where possible. Pricing can include policies such road usage

charges (RUC), cordon pricing, dynamic parking fees, highway tolls, pay-as-you-drive insurance,

carbon pricing, and commercial vehicle fees.

Vehicle miles traveled (VMT) is used to measure the amount of travel for all vehicles in a

geographic region over a given period of time, typically a one-year period. VMT is a key metric

in transportation planning because it provides a measure of total travel, how travel changes

over time, and differences in travel among different geographies and users. VMT can offer

insight into how the transportation system is being used and may assist in understanding other

metrics that reflect the performance and health of the transportation system, such as:

greenhouse gas (GHG) emissions, safety, congestion/delay, transportation costs, neighborhood

design, mode shift, direct modal services, and revenue streams from gas taxes or other pricing

mechanisms.

Phase 1 VisionEval analysis indicates that pricing policies generally reduce VMT more than other

TDM strategies.1 VisionEval Phase 1 modeling work did not discern the efficacy of individual

pricing policies and instead tested the efficacy of a combination of pricing policies to determine

their effectiveness in relation to other policy combinations that encourage the use of other

modes or cleaner fuels, such as incentive programs, direct modal services, land use changes,

and fuel shifting.

VisionEval Phase 2 modeling will allow PBOT to test the efficacy of individual pricing policies as

well as the impact of program design parameters, such as price and coverage, to determine the

relationship between fee levels and the corresponding magnitude of VMT changes, as well as

other important metrics, such as GHG emissions and transportation costs. For example, a RUC

that is too low may not send the price signals necessary to reduce VMT; whereas a RUC that is

too high may be effective at reducing VMT but may also disproportionately burden low-income

1 VisionEval Phase 1- State Model outputs. 2020.
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households with transportation costs. VE Phase 2 analysis will also allow for testing of

specialized policy bundles, such as one or two pricing strategies and four complimentary

incentive-based TDM strategies, that may more accurately reflect existing and future City of

Portland plans and programs.

The POEM Sandbox tool and Metro’s Regional Congestion Pricing Study (RCPS) both endeavor to

compare the VMT reduction potential of various pricing policies, namely: road usage charges

(RUC), highway tolls, parking pricing, cordon pricing, and commercial vehicle fees. These

analyses suggest that VMT fees, highway tolls, parking fees, and cordons all offer the potential

for VMT reduction, with higher and/or more expansive VMT fees and parking pricing offering

the greatest potential VMT reductions.

Importance of Combining Pricing with other TDM Strategies

VisionEval Phase 1 analysis highlights the importance of combining pricing with other strategies,

such as policy changes, financial incentives and direct modal services to maximize VMT and

GHG emissions reduction benefits. While pricing policies are the most effective policy bundle at

reducing VMT per capita and holding system-wide VMT relatively constant over time as

population growth is factored in, analysis indicates that policies to encourage mode shift

(“carrots”) can yield greater GHG emissions reductions than pricing policies. Further, combining

incentive-based and pricing-based programs, serves to amplify the benefits of the strategy

bundles, yielding greater GHG emissions reduction benefits than each strategy bundle

alone—highlighting the value of pursuing multiple TDM strategies in tandem.

The Fehr & Peers analysis examines pricing policies that may be considered under the more

traditional TDM umbrella, such as paid parking at workplaces, unbundling parking from

development, and various parking meter schemes. While the Fehr & Peers analysis does

evaluate the VMT reduction potential of cordon pricing, it does not include analysis of other

pricing policies that are the focus of the POEM Sandbox, VisionEval, and Metro’s RCPS, such as:

road usage charges, highway tolling, and commercial vehicle fees. As Fehr & Peers analysis

indicates, VMT reduction potential is the product of two factors, VMT potential for participants

to reduce driving and program participation rates. Additionally, comparisons of VMT reduction

potential may apply to various types of VMT, such as commute, non-commute, area specific,

and/or total VMT. Given the multiple variables necessary to determine VMT reduction

effectiveness, it can be challenging to directly compare strategies and findings should be

considered in relevant context.

The Metro RCPS study & POEM Sandbox analyses suggest that VMT fees and highway tolls may

be the most effective at reducing VMT; however, the Fehr & Peers analysis indicates that other

TDM strategies may offer significant VMT reduction potential, such as: paid parking at
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workplaces, employer parking cash-outs, free or subsidized transit passes for youth and seniors,

telework promotion, app-enabled behavioral feedback, and employer subsidized transit passes.

The Fehr & Peers analysis provides insight into the relative VMT reduction potential of various

non-pricing TDM program categories.

Combining non-pricing TDM programs with pricing initiatives may serve to further per capita

and overall VMT reductions in Portland.

Further combining pricing and incentives with state and federal actions, such as regulations

around fuel carbon intensity and vehicle type, age, and powertrain mix, can yield greater

benefits and illustrate the need for action at all levels of government. Given the potential of

state and federal action to reduce VMT and GHG, the City of Portland should engage where

relevant and possible to affect policy change at the state and federal levels; however, as many of

these actions remain outside of local control they highlight the importance of investing in and

capacitating local actions that adequately price auto travel and encourage non-auto trips.
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1. TDM Strategy Effectiveness Analysis (Fehr & Peers)
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Memorandum 
 

Date:  May 20, 2020 

To:  Liz Hormann, Michael Espinoza, Steve Hoyt-McBeth 

From:  Sarah Peters, Judith Gray, Christina Winberry, Chris Breiland 

Subject:  TDM Action Plan: Revised Strategy Effectiveness Analysis 
PT19-0031 

 

Introduction 
In support of moving the City of Portland toward more sustainable and equitable transportation outcomes 
while also managing the challenges of vehicle congestion, the Portland Bureau of Transportation (PBOT) is 
conducting a comprehensive and strategic evaluation of its existing Transportation Demand Management 
(TDM) programs as well as TDM strategies in place in other cities. This evaluation will inform the 
development of a TDM Action Plan. Alta Planning + Design is leading the development of the Action Plan, 
which will direct and strategically focus PBOT’s TDM work over the next two to five years.  

To support the Action Plan effort, PBOT asked Fehr & Peers to evaluate a subset of TDM strategies and 
programs with respect to the return on investment (ROI). Specifically, PBOT was interested in the cost-
effectiveness of different TDM strategies in reducing vehicle miles traveled (VMT) and single occupant and 
single passenger vehicle mode shares. Considerations include both capital and ongoing costs (in terms of 
labor or contractor costs) as well as potential revenue generated by the different strategies. 

As an initial step, this memorandum evaluates the potential effectiveness, in terms of VMT reduction, of 16 
TDM strategies that have been implemented in Portland or elsewhere in North America and Europe. These 
strategies were drawn from the longer list of TDM strategies that PBOT and Alta are evaluating for the 
overall Action Plan. The 16 strategies discussed below were chosen because there was evidence to evaluate 
their effectiveness on reducing VMT. A ROI for the TDM strategies will be evaluated at a later stage.  

Finally, it is important to note that while the focus of the Fehr & Peers work is on evaluating the effectiveness 
of specific TDM strategies in reducing VMT, and eventually cost-effectiveness, VMT reduction is only one of 
the many factors that PBOT is using to select TDM strategies for the Action Plan. The selection process will 
involve thorough public engagement with a variety of stakeholders and a more systematic review, using 
PBOT’s Transportation Justice Framework, of the potential TDM strategies. 
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Approach 
To evaluate the effectiveness of TDM strategies, we asked three questions: 

1. Is there evidence that the strategy leads to reductions in Vehicle Miles Traveled (VMT)?   
2. How large of an effect does the strategy have on reducing VMT? 
3. How confident are we in the amount and quality of evidence demonstrating that the 

strategy reduces VMT?  

For each strategy, we answered these three questions by reviewing the existing literature on TDM strategies 
along with any available data on PBOT’s existing programs and policies. The body of literature on VMT or 
single occupancy vehicle trip reductions resulting from implementing individual TDM strategies is limited 
for a few reasons:  

• First, many of the strategies considered here are typically implemented for reasons 
other than reducing VMT/vehicle trips. For example, unbundled residential parking 
may be introduced to reduce the costs of new housing development, and fare-free 
transit passes may be given to seniors or youth to expand their access to school, jobs, 
and services.  

• Second, many studies look at other effects on travel behavior that do not directly 
translate to reduced VMT or vehicle trip making. For example, transit-related strategies 
are often studied to understand how they influence transit ridership. While increased 
transit ridership generally results in reduced VMT, there is not a one-to-one 
relationship between the amount of increased transit ridership and the amount of VMT 
reduced, since new transit trips can come from existing riders taking more trips on 
transit, from new riders taking trips they would not have otherwise made, and from 
new riders taking transit instead of walking, bicycling, or driving.1  

• Third, VMT/vehicle trip reductions are not straightforward to measure. Studies of travel 
behavior often rely on data collected by service providers (e.g. transit ridership) or data 
collected over relatively large geographies, like household travel surveys. These data 
sources either only tell part of the story of VMT reduction or are not granular enough 
to determine the specific effectiveness of a TDM strategy. The best data sources include 
workplace commute mode share evaluations, vehicle trip counts at specific locations, 
and GPS-based travel data. However, given the cost of these data collection methods, 
they are not widespread. External factors can also confound results, such as a transit 
service change that took place near a worksite that was unrelated to a TDM strategy.  

 

1 Transit Cooperative Research Program (TCRP). (2004). TCRP Report 95: Traveler Response to Transportation System 
Changes. Chapter 12: Transit Pricing and Fares. Retrieved from: http://www.trb.org/Publications/TCRPReport95.aspx 
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Given the limitations of the overall body of literature for TDM strategies, our review incorporates empirical 
data and case studies, as well as published research documenting experimental outcomes and research 
based on statistical analysis. This memorandum draws on literature reviews that Fehr & Peers has recently 
conducted in the TDM space for cities adopting VMT as an impact metric for development review and as 
part of ongoing work for the California Air Resources Board’s Zero-Carbon Buildings Feasibility Study. While 
the literature provides useful indicators of TDM effectiveness, they mostly describe evaluations done for 
specific developments. Some care is warranted in applying the same outcomes to predict citywide impacts, 
but we include our interpretation of how the strategies evaluated in this report could apply to Portland. 

A detailed discussion of our approach to evaluating these strategies is provided in our methodology 
memorandum submitted November 7, 2019. The main elements of our approach are summarized below. 

Contextual factors of TDM impacts 

TDM strategies typically include some measures to encourage efficient2 transportation choices and 
discourage inefficient choices. There are many factors that account for travel choices and as a result it would 
be unwise to consider TDM strategies as acting in isolation. For example, providing free transit passes is 
generally considered a strategy to encourage transit use; but if it is enacted in an environment of free and 
plentiful parking, or if the available transit service does not meet traveler needs, then free transit passes 
would be limited in their effectiveness. Similarly, it is harder to encourage people to shift driving trips to 
bike trips in areas with incomplete or inadequate bike facilities.  

Additionally, economic and environmental factors that are difficult to predict or control will have significant 
impacts on the TDM strategies. For example, when unemployment is high during an economic recession, 
commuter travel demand tends to decline. As a result, there may be less congestion and more available 
parking; these conditions can encourage driving rather than transit or carpooling. One of the biggest factors 
in the amount people drive is the cost of driving, mostly in the context of fuel costs. If fuel prices rapidly 
rise, people shift to other modes or consolidate vehicle trips and reduce VMT. 

In evaluating potential TDM strategies, the theoretical effectiveness should be considered in light of these 
factors. The information presented in this memorandum is intended to report on the best documented 
experience and research of effectiveness to inform Portland’s further TDM actions.  

  

 

2   In this context, efficient is defined as being more energy efficient, with fewer environmental impacts, and less public 
space consumed for travel (which may result in less congestion and/or more people being able to move in the same 
space). 
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Metrics reported 

Reporting a single metric allows PBOT and its stakeholders to better compare the effectiveness of different 
strategies at changing travel behavior. Vehicle Miles Traveled (VMT) per person was chosen as the reporting 
metric for several reasons: 

• A large body of research literature reports travel behavior changes in terms of VMT or 
metrics that can readily be converted to VMT reductions, including vehicle trip 
reductions, travel mode shift (e.g. from driving to bicycling), or transit ridership 
increases; 

• VMT rises and falls with single occupant vehicle (SOV) mode share, aligning with the 
City of Portland’s Comprehensive Plan goal of reducing SOV trips to 30 percent or less 
of all travel by 2035 (Transportation System Plan Policy 9.49.e); 

• For the foreseeable future, VMT rises and falls with GHG emissions, aligning with the City of 
Portland’s  Climate Action Plan goal of reducing GHG emissions to 85 percent below 2013 levels by 
2050 (Transportation System Plan Policy 9.49.c).  

Where possible, we report strategy effectiveness in terms of the percentage VMT reduction resulting from 
the implementation of each strategy. Many studies report TDM strategy effectiveness in terms of vehicle 
trip reductions, mode shift, or transit ridership increases. Where this is the case, we report both the original 
metric and an estimated range of VMT reductions. Where available, the elasticity of demand for VMT in 
response to the level of TDM strategy is reported as well (e.g. a 10 percent increase in parking cost leads to 
a 1 percent reduction in VMT). The VMT reduction is reported in terms of the types of trips it affects 
(commute trips, school trips, etc.) and in terms of the population whose travel is affected (employees, 
residents, etc.). 

Assessing Available Evidence 

This assessment was initiated with a comprehensive list of resources from past work, including Quantifying 
Greenhouse Gas Mitigation Measures (California Air Pollution Control Officers Association, 2010), literature 
reviews that we have recently conducted in the TDM space for cities adopting VMT as an impact metric for 
development review, and our ongoing work for the California Air Resources Board’s Zero-Carbon Buildings 
Feasibility Study. These studies were evaluated in terms of the quality of evidence provided. Additional 
research was conducted to identify more recent studies and to address topics that were not covered under 
prior literature review and to pull in more recent research. Program data from City of Portland programs 
was also evaluated.   

To best assess how robust the evidence is, available evidence was sorted into five tiers, described in Table 
1, below. Evidence from Portland and meta-analyses of an existing body of literature, and statistically sound 
studies are considered strong (Tiers 1 and 2). Experiments conducted in other cities, case studies, and 
inferential support from validated travel behavior models are considered limited evidence (Tier 3). Other 
types of evidence, such as stated preference surveys and evidence for engagement (but not behavior 
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change), is not considered substantial (Tiers 4 and 5). This level of evidence is not used to estimate a 
strategy’s effects on VMT, but can provide useful context for strategy implementation. 

Table 1:  Available Research: Confidence Tiers  

Tier Description Range of VMT 
Reduction Effects 

Strong Evidence 

1 Experimental evidence or systematic review of literature 
• The strategy’s effect on mode share, vehicle trips, and/or VMT is supported 

by at least one before/after study  
• Alternatively, a systematic review of existing literature (meta-analysis) 

establishes a statistically significant relationship between the strategy and 
the desired behavior change. Reported VMT 

reduction range 

2 Statistically significant findings from one or more studies 
• The strategy’s effect on travel behavior is supported by at least one 

statistically sound study (using a statistical model such as a regression 
analysis, logit model, etc. that demonstrates significant findings) or at least 
one study that evaluates 10 or more before/after cases.   

Limited Evidence 

3 Experimental evidence or case studies outside Portland or validated model  
• The strategy is supported by a study that used a small but balanced 

example group (fewer than 10 observations), or 
• The strategy is supported by an experiment conducted outside Portland, or 
• The strategy is supported by a multivariable model that provides inferential 

support for a reduction in vehicle trips, SOV mode share, and/or VMT, and 
that has been validated against real-world conditions. 

50%-125% of 
research- reported 
VMT reduction range 

No Substantial Evidence 

4 Stated preference research or unvalidated model 
• The strategy is supported by a model that provides inferential support for a 

VMT reduction but which has not been validated against real-world 
conditions.  

• Alternatively, the strategy is supported by evidence using data collected on 
stated preference or inferential data.  

No quantitative VMT 
reduction effect 
reported 

5 Anecdotal or engagement-based evidence 
• The strategy is supported by anecdotal evidence only, or evidence is 

provided for user engagement but not for behavior change. 
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TDM Strategies and Summary of Results 
Many TDM strategies have been documented in research literature and implemented in Portland. The 
TDM Action Plan groups TDM strategies into several categories; the strategies evaluated below are 
drawn from the following four categories:  

• Information and encouragement to encourage carpooling, transit, biking, and walking 

• Pricing, including mobility and parking pricing  

• Incentives, such as subsidized transit passes and other rewards for using transit, biking, and 
walking 

• TDM Requirements, including regulatory requirements targeting employers and major new 
developments to implement site designs or programs to reduce VMT or promote other modes 

Table 2 summarizes results from the evaluation of strategy effectiveness. 
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Table 2: Effectiveness Summary for Selected Strategies  

TDM Category TDM Strategy Description 
Range of VMT 
Reduction 
Effects 

Type of Travel 
Affected User Population 

Research 
Confidence 
Tier 

Information & 
Encouragement  

New Mover Marketing 

Individualized marketing program providing 
new movers with resources and information to 
encourage travel via walking, biking, and 
transit. 

0.4-1.1% Non-commute 
travel New movers Tier 1 

Neighborhood-Level 
Marketing  

Individualized marketing program providing 
households within a specific neighborhood 
with resources and information to encourage 
travel via walking, biking, and transit. 

0.9-3.0% All travel Neighborhood 
residents Tier 1 

Employer-Based 
Individualized 
Marketing 

Employer-Based Individualized Marketing 
applies the tools of individualized marketing 
to a workplace context. 

0-3.7% Commute travel 
Employees at 
participating 
workplaces  

Tier 1 

Telework Program 
Promotion  

Provide technical support and incentives to 
employers that allow teleworking. 4.6-5.4% Commute travel 

Employees in 
telework-
compatible 
industries 

Tier 1 

App-Enabled 
Behavioral Feedback  

Increasing user awareness of their travel 
behavior and its consequences through a 
mobile application can support the use of 
transit, carpooling, walking, and biking. 

4.25-10.25% Commute travel 

Commuters at 
workplaces with 
paid parking and 
commute benefits  

Tier 3 

 
 
 
Pricing 

Congestion charging 
zones 

Area and or time-based fees to manage 
congestion.  11-15% Travel within 

charging zone 
Commuters and 
visitors to zone Tier 2 

Paid permit parking 
on neighborhood 
streets 

Require permits for on-street parking in 
neighborhoods. 0.5-1.25% 

Travel for 
households in 
permit zone 

Residents of and 
commuters to zone Tier 3 

Paid parking at 
workplaces 

Pay as you go fees for parking, including 
pricing parking daily or hourly rather than 
monthly. 

15-30% Commute travel Commuters/ 
employees  Tier 1 
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Table 2: Effectiveness Summary for Selected Strategies  

TDM Category TDM Strategy Description 
Range of VMT 
Reduction 
Effects 

Type of Travel 
Affected User Population 

Research 
Confidence 
Tier 

Paid parking meter 
districts with variable 
(demand based) 
pricing   

Includes dynamic parking pricing for metered 
on-street spaces. 0-5% Travel to 

parking district 
Visitors to metered 
parking district Tier 1 

Unbundled parking at 
new residential 
developments 

Requirement that new residential 
developments rent parking spaces separately 
from housing units. 

inferential Household 
travel 

Residents of new 
buildings Tier 4 

Incentives 

Free or subsidized 
transit passes for 
Seniors, Youth and 
Low-Income Residents 

 
 
 
 
Includes passes/discounts for active 
transportation modes like transit, bikeshare, 
walking, and biking for specific audiences 
(such as youth, neighborhoods, low-income, 
seniors, employees). 

0-23.8% All travel Seniors, youth, low-
income residents Tier 3 

Employer subsidized 
transit passes 15-18.4% Commute travel Commuters/ 

employees  Tier 2 

Programs combining 
pricing parking and 
targeted 
transportation 
incentives  

3.5-13.8% Commute travel Residents and 
employees  Tier 3 

TDM 
Requirements 

Employer Parking 
Cash-Out 

Cash payment to employees for giving up 
their parking space. 2.5-30% Commute travel Commuters/ 

employees  Tier 3 

Trip Cap/ Parking Cap 
at new development  

Established limit on the number of vehicles 
that can come in and out of a designated area. anecdotal Commute travel Commuters/ 

employees  Tier 5 

Commute Trip 
Reduction Program  

Includes regulations and programs for more 
efficient commute travel. 4.2-7.4% Commute travel Commuters/ 

employees  Tier 2 
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Information and Encouragement 
Information and encouragement strategies provide users with relevant information and targeted 
engagement to support the use of transit, walking, biking, and telework. Portland already provides 
information and encouragement through many of its programs, notably the SmartTrips program which 
targets recent movers to and within the city. Recently, approaches from behavioral science have begun to 
be integrated into outreach and information-related strategies to make them more effective, with a focus 
on providing real-time feedback on travel behavior using web and mobile phone applications. The following 
individual information and encouragement strategies are discussed below: 

• New mover marketing  

• Neighborhood-level marketing 

• Employer-Based Individualized Marketing 

• Telework Program Promotion  

• App-Enabled Behavioral feedback
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New Mover Marketing 

Description 

New mover marketing programs provide information and encouragement about transit, biking, and 
walking to people who have recently changed their residence. Research on habit formation shows that 
the times when a person makes a larger life change, such as moving to a new neighborhood, becoming 
a parent, or starting a new job, are the best times to encourage new behaviors. These “changed decision 
contexts” disrupt habits like getting in the car and driving to run errands or travel to work and provide 
an opportunity for people to choose lower-VMT travel modes. 

PBOT’s Welcome SmartTrips is an individualized marketing program providing people who move to or 
within Portland with resources, tools, and information to encourage travel via walking, biking, and 
transit. 

Evidence 

PBOT has administered the Welcome SmartTrips program since 2011. The program began as a pilot 
targeting new movers in three neighborhoods (North Portland, Southwest Portland, and East Portland) 
with individualized program marketing, personalized follow-up by telephone and email, and monthly 
newsletters. Participants who pledged to reduce their drive-alone trips were also eligible to win active 
transportation-related prizes. Program participants and members of a control group participated in 
before and after travel surveys to identify behavior changes as a result of the program. The 2011 pilot 
program found that Welcome SmartTrips participants who requested and received ongoing 
information and encouragement reduced drive-alone trips by 15 percent, compared to a 10 percent 
drive-alone reduction among all new residents.  

Since 2011, PBOT has continued to provide SmartTrips information to households that relocate within 
and to Portland. PBOT staff provided data and internal reports on Welcome SmartTrips programs from 
2014-2018. These reports compare travel survey responses from: 1) participants in the program, who 
request and are provided with information and encouragement on an ongoing basis; 2) new movers 
who do not respond to an initial mailer offering information; and 3) new movers selected as a control 
group, who are not offered information on transportation options.  

Year-over-year survey data from 2014-2018 shows that participants in Welcome SmartTrips reduced 
drive-alone trips between 5 and 8 percent compared to their mode share prior to moving, with an 
average reduction of nearly 7 percent. Survey data for each year was collected before and after 
participants received information; travel behavior for participants may have continued to change in 
subsequent years, but longitudinal data was not collected. 

Reductions are more substantial when compared with the control group (those who were not offered 
information on transportation options); however, participants self-select into the program, indicating 
that they are more motivated to change their travel behavior than the average person. Between 8.6 
percent and 13.5 percent of people who received Welcome SmartTrips postcards requested more 
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information. Changes to commute trips varied: in some years, participants reported that they stopped 
driving to work during the program at a higher rate than the control group; however, during other 
years, participants reported taking more driving commute trips than the control group.  

Since these studies used control groups and before/after observations of travel behavior, they are 
classified as Tier 1: Strong Evidence. 

Discussion 

Assuming that SmartTrips participants reduce their driving equally for all trip types, the strategy would 
create a total VMT reduction of 5 to 8 percent for participants (equal to the reduction in driving trips). 
However, survey responses indicated mixed results for commute travel, perhaps due to new movers 
finding new work around the time of their moves. Commute trips tend to be longer than other types 
of trips (shopping, leisure, doctor’s appointments, worship services, etc.), and people may prefer to 
drive if they perceive it to be more reliable than other modes. Given these factors, the VMT reductions 
resulting from this program are most plausibly applied to non-commute VMT; total VMT reductions 
would be lower.  

To understand the program’s effect on non-commute VMT for new movers, reductions should be 
normalized against the total population of new movers who were given the opportunity to participate. 
Taking the participation rates reported for 2014-2018, this would result in a non-commute VMT 
reduction of up to 0.4 to 1.1 percent for all new movers. The effect on all new movers would be 
calculated as follows: 

Calculation: Non-commute VMT reduction for participants x Share of all new movers who participate = 
VMT reduction due to program 
Low estimate: 5% x 8.6% = 0.4%  
High estimate: 8% x 13.5% = 1.1%  

Citations 

2016 SmartTrips Evaluation Highlights. Portland Bureau of Transportation. Reviewed 2019.  

Notes from the SmartTrips 2017 Performance Measures from the Surveys. Portland Bureau of 
Transportation. Reviewed 2019. 

Cullbridge Marketing and Communications. Portland’s SmartTrips Welcome Program Report. 2012. 
Retrieved from: http://www.toolsofchange.com/en/case-studies/detail/658 

Portland Bureau of Transportation (PBOT) (a). SmartTripsChartOverall.xls [Excel spreadsheet]. 
Reviewed 2019. 

Portland Bureau of Transportation (PBOT) (b). Welcome SmartTrips 2018: Impact Summary. Portland 
Bureau of Transportation. Reviewed 2019. 

http://www.toolsofchange.com/en/case-studies/detail/658
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Neighborhood-Level Marketing 

Description 

Individualized marketing programs at the neighborhood level provide information and encouragement 
about transit, biking, and walking existing residents, often with a focus on transportation options and 
amenities specific to their neighborhoods. These programs can also be coordinated with the opening 
of new transportation infrastructure (new light rail lines, new bicycle facilities, etc.).  

PBOT’s SmartTrips neighborhood program was an individualized marketing program providing 
households in targeted neighborhoods with resources, tools, and information to encourage travel via 
walking, biking, and transit. The program was based on programs developed in Germany and Australia; 
other U.S. cities, including Bellingham, WA and Sacramento, CA, have implemented similar programs. 

PBOT operated the program from 2003 – 2013, and then transitioned the program to focus on new 
residents or Portlanders that had moved within the city (the Welcome SmartTrips program described 
under the New Mover Marketing section). The neighborhood-level programs in Portland targeted 
20,000-30,000 households per year from 2003 to 2007 (Dill and Mohr 2010).  

Evidence 

Research conducted by Portland State University faculty compared the travel behavior of SmartTrips 
Neighborhood program participants before and after the program to results from similar programs 
implemented in Cleveland, OH, Durham, NC, Sacramento, and Bellingham, WA.  

In 2009, Portland used Regional Transportation Options funds to implement two SmartTrips 
Neighborhood programs: one in North and Northwest Portland and one targeting neighborhoods in 
East Portland within ½ mile of the newly opened TriMet Green Line light rail extension. Portland 
continued to implement neighborhood-level SmartTrips programs in 2010-2011; data for these years 
is drawn from internal documents provided by PBOT staff. 

From 2003-2011, the SmartTrips Neighborhood program demonstrated a relative reduction in drive-
alone trips of 7 to 13 percent in each project area, measured year-over-year (PBOT). Similar programs 
in Bellingham, Cleveland, Durham, and Sacramento found an overall decrease of 5 percent in driving 
trips and a corresponding increase in walking, biking, and transit use (ODOT). The 2009 Green Line 
SmartTrips program showed a more substantial behavior change: a reduction of 18.4 percent in drive-
alone trips among program participants (Nelson\Nygaard 2012). This higher reduction is likely due to 
the availability of new light rail service in the neighborhood, and the specific contribution of the mode 
shift due to the SmartTrips Neighborhood program is not clear. Of the people who were invited to 
participate in SmartTrips Neighborhood between 2005 and 2011, between 12.6 and 22.7 percent 
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requested and received information.3  

Which modes are substituted for driving varies widely and is likely influenced by available facilities and 
services. Since biking and walking trips are typically shorter than driving and transit trips, it is likely that 
the total percentage VMT reduction is lower than the percentage reduction in driving. 

Since these studies were conducted in Portland and used control groups and before/after observations 
of travel behavior, they are classified as Tier 1: Strong Evidence. 

Discussion 

Assuming that SmartTrips Neighborhood participants reduce their driving equally for all trip types, the 
strategy would create an VMT reduction of 7 to 13 percent for participants (equal to the reduction in 
driving trips). Since biking and walking trips are typically shorter than driving and transit trips, it is likely 
that the total percentage VMT reduction is lower than the percentage reduction in driving. 

To understand the program’s effect on VMT for neighborhood residents, reductions should be 
normalized against the total population of residents who were given the opportunity to participate. 
Taking the participation rates reported for 2005-2011, this would result in an overall VMT reduction of 
0.9 to 3.0 percent for all neighborhood residents. This is relatively more effective on a per-person basis 
than the effectiveness rates for New Mover Marketing. It is possible that the neighborhood-specific 
programming associated with this version of the program encouraged greater participation and 
behavior change. The new mover population may also be less likely to reduce their VMT than the 
average resident for demographic reasons, such as having more young children in their households 
and/or higher household incomes, both of which are associated with higher-than-average VMT. 

The effect on all neighborhood residents would be calculated as follows: 

Calculation: VMT reduction for participants x Share of all neighborhood residents who participate = VMT 
reduction due to program 
Low estimate: 7% x 12.6% = 0.9%  
High estimate: 13% x 22.7% = 3.0%  

  

 

3 PBOT’s internal data for 2004 reports that 64 percent of people who were invited to participate in SmartTrips 
Neighborhood did so, but this may be an outlier given subsequent participation rates. 
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Citations 

Dill, Jennifer and Cynthia Mohr. 2010. Long-Term Evaluation of Individualized Marketing Programs for 
Travel Demand Management. The Oregon Transportation Research and Education Consortium 
(OTREC) 

Nelson\Nygaard Consulting Associates. 2012. Metro Regional Travel Options 2012-2017 Strategic 
Plan: Appendix D. Metro Regional Governments. Retrieved from: 
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Bureau of Transportation. Reviewed 2019. 

http://www.oregon.gov/ODOT/Planning/Documents/Mosaic-Individualized-Marketing-
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Employer-Based Individualized Marketing4 

Description 

Employer-Based Individualized Marketing applies the tools of individualized marketing to a workplace 
context.  

One of the largest examples is SmartTrips Downtown, conducted by PBOT from 2006-2009 in response 
to the construction of a new light rail line that required the closing of the transit mall and a reduction 
in road capacity. The project targeted large central city employers with the objective of shifting drive 
alone commuters to more efficient modes to mitigate peak hour stress on an even more limited right 
of way. SmartTrips Downtown partnered with 135 central city employers and invited 27,000 employees 
to order free transportation options information. Over 6,700 central city employees ordered 
information. 

Evidence 

The project surveyed participants six months and 12 months after receiving information, and at the 
project’s end. Participants surveyed 12 months after receiving information reduced their drive-alone 
trips by 15 percent. Using the individual participant mode shift, their residential and employer address, 
the project calculated 522,000 net vehicle miles reduced during the project period. 

The project found particular success with segmented mini-campaigns within the participant base, which 
focused on a particular mode for a targeted audience. For example, staff sent a carpool promotion to 
participants reporting driving by car that lived outside the inner city with information about the regional 
ride-sharing matching database. Participants receiving this promotion increased their carpooling 
commuting rate by 178 percent and reported a relative drive-alone commuting reduction rate of 37 
percent. The project had similar successes with a transit promotion (PBOT.).   

Since these studies used before/after observations of travel behavior, they are classified as Tier 1: Strong 
Evidence. 

Discussion 

Assuming a one-to-one relationship between commute drive-alone trip reductions and commute VMT, 
SmartTrips Downtown participants reduced their commute VMT by 15 percent. This represents an 
upper bound of potential effectiveness, since some drive-alone commute trips would have been 
replaced with carpool trips, which reduce but do not eliminate VMT, and because people who replaced 
driving trips with walking and biking trips may have shorter-than-average commutes. 

 

4 Draft strategy description and evidence summary prepared by PBOT staff. Discussion of evidence prepared by Fehr & 
Peers staff. 
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To understand the program’s effect on VMT for all employees at participating employers, reductions 
should be normalized against the total population of employees who were given the opportunity to 
participate. Taking the participation rates reported for 2006-2009 (6,700 participating employees out 
of 27,000 total employees, or 25 percent), this would result in an overall VMT reduction of up to 3.7 
percent for all employees at participating employers. 

Calculation: VMT reduction for participating employees x Share of all employees who participate = VMT 
reduction due to program 
Estimate: 15% x 25% = 3.7%  

 

Citations 

Portland Bureau of Transportation (PBOT). SmartTrips Downtown Final Report. Reviewed April 2020. 
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Telework Program Promotion  

Description 

Telework is substitute for commute travel, although not all workers are able to work remotely. Telework 
is most effective for people with jobs in the communications, professional services, computer science, 
accounting/finance, administration services, and government. Some cities support telework by 
providing tax incentives to employers offering telework to their workers and by adopting telework 
targets. In its current Comprehensive Plan, the City of Portland adopted a telework target of 10 percent 
for all workers beyond its commute mode share goals (Transportation System Plan Policy 9.49.f).  

Currently, 7.6 percent of employed Portlanders work from home, compared to 6.6 percent of all 
employed Oregonians and 4.7 percent of all U.S. workers (2013-2017 American Community Survey 5-
year estimates).  

Evidence 

Many studies have evaluated the effects of telework on total VMT. Two meta-analyses provide specific 
insights: one conducted in 2010 evaluating 100 studies on the impacts of information and 
communications technology on personal activities and on travel (Andreev et al., 2010), and one 
conducted in 2013 that focused specifically on studies evaluating VMT before and after telework 
policies were implemented at locations on the West Coast (Handy et al., 2013). Since each of these 
studies evaluate substantial amounts of evidence, including before-and-after studies, they are classified 
as Tier 1: Strong evidence. 

The studies found that, for workers who telework, this strategy reduced commute VMT by 
approximately 77 to 90 percent on days when workers telecommute, accounting for some work-related 
trips on days when people spend most of the day working remotely (Andreev et al. 2010, Handy et al. 
2013). However, teleworkers  often make non-commute trips on days when they telework: for example, 
instead of stopping by the grocery store on their way home from the office, teleworkers s may make a 
separate trip during their lunch hour. As a result, the effect on a teleworker’s total personal VMT is 
smaller than the effect on their commute VMT. The studies found that total VMT fell by 65 to 67 percent 
on days when workers teleworked (Andreev et al. 2010, Handy et al. 2013). If pro-telework policy is 
oriented to workplaces or reducing peak demand, it makes sense to look at the effect on commute 
VMT alone, since that VMT is attributable to the workplace.  

Discussion 

Simply making telework available does not reduce VMT across the board. Many people who are allowed 
to telework choose not to, many people work remotely on just a few days per week, and many 
workplaces offer telework to just some of their workers (Handy et al. 2013). To accurately estimate the 
effects of a new telework policy on overall employee commute VMT, we must make assumptions about 
how many employees might adopt telework and how often they would telework. A study that modeled 
VMT and greenhouse gas (GHG) reductions estimated that up to 20 percent of employees might adopt 
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telework up to 1.5 days per week (Cambridge Systematics, 2009). Adopting these assumptions, we find 
this leads to a maximum reduction of 4.6 to 5.4 percent in commute VMT from introducing telework. 
Anecdotally, the COVID-19 pandemic led to a rapid increase in telework as offices were closed. As a 
result, employers and employees may be more comfortable with teleworking once the pandemic has 
been contained, which would increase telework adoption rates and the overall effectiveness of telework 
as a VMT reduction strategy above what was reported in the research literature.   

Calculation: Commute VMT reduction for teleworkers x Share of workers telework x (telework days/all 
workdays) = Commute VMT reduction due to introducing telework 
Low estimate: 77% x 20% x (1.5/5) = 4.6%  
High estimate: 90% x 20% x (1.5/5) = 5.4%  

Citations 

Andreev, Pavel, et al. 2010. Review: State of Teleactivities; Transportation Research Part C: Emerging 
Technologies Volume 18, Issue 1, February 2010, Pages 3–20 

Cambridge Systematics. 2009. Moving Cooler: An Analysis of Transportation Strategies for Reducing 
Greenhouse Gas Emissions. Technical Appendices. Prepared for the Urban Land Institute. (Table 5.14). 

Handy, Susan, et al. 2013. Policy Brief on the Impacts of Telecommuting Based on a Review of the 
Empirical Literature. California Air Resources Board.  

Handy, Susan, et al. 2013. Technical Background Document on Impacts of Telecommuting Based on a 
Review of the Empirical Literature. California Air Resources Board 
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App-Enabled Behavioral Feedback 

Description 

The rise of smartphone applications (“apps”) has made it easier to both track one’s travel behavior and 
to receive feedback on that behavior. People who receive information on their travel choices may be 
inclined to change how they travel, particularly if they are given information about how their travel 
affects the environment or their health or how their travel compares to their peers.  

Evidence 

App-enabled behavioral feedback has been shown to reduce VMT in small experiments. A 2012 
experiment conducted on 135 UC Berkeley students examined the effects of increasing user awareness 
of their travel behavior and its consequences on mode share and VMT. Participants tracked their travel 
using a smartphone app, which provided feedback on the cost, calories expended, and carbon dioxide 
emitted by their travel choices and compared their travel emissions with peer groups. The study found 
a 33 percent reduction in weekly VMT for participants, although it was not able to distinguish whether 
the information about “travel footprint” or peer comparisons played a larger role in the outcome 
(Jaiyasunant et al. 2015). 

These results are from university students, who are likely to be more cost-sensitive and more flexible in 
their travel than other travelers who may have greater work and household obligations (Sengupta and 
Walker 2015). Like many other university students, UC Berkeley students are provided with free local 
transit passes during the school year and must pay to park on campus. Although the study is well-
designed, its results are based on a limited application to a small group whose lives as university 
students differ from those of most people; to reflect these limitations, it is classified under Tier 3: Limited 
evidence. 

A much more robust study evaluated the effects of letters and emails (rather than app notifications) on 
the commute behavior of nearly 70,000 employees at an airport outside a major European city. 
Employees were provided with information about the airport’s carpooling service, personalized travel 
planning, and carpool matches; they were also provided with free bus passes to encourage transit use. 
The study found no significant effects from these interventions. The authors noted that employees were 
given free parking spaces as a workplace benefit and hypothesized that the “nudges” in their 
experiments were not strong enough to overcome this built-in incentive to drive (Kristal and Whillans 
2019). 

Discussion 

Given the limited applicability of the data to a non-university context, we estimate that providing app-
enabled behavioral feedback to participants could result in reducing the VMT of participants by 17 to 
41 percent (a range of 50-125 percent of the effect report in the UC Berkeley study). The results of 
implementing this strategy would likely vary substantially depending on the transportation options 
available to participants and their flexibility around household duties and work schedules.  
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Moreover, the results from the UC Berkeley study reflect the behavior of students who chose to 
participate in the study and were able to do so. Given this likely self-selection effect, we would estimate 
that no more than 25 percent of people provided with this information at their workplace or school 
would respond as the study participants did. Participants must also have viable alternatives to driving 
and a financial incentive not to drive, so this strategy would likely be most effective when implemented 
at a workplace or school that provides transit commute benefits and charges for parking (or is in an 
area with a cordon toll or other fee).  

With these limitations in mind, the total effectiveness of app-enabled behavioral feedback would be in 
the range of 4.25 to 10.25 percent commute VMT at workplaces and schools that provide other 
commute benefits and require employees to pay for parking. 

Calculation: VMT reduction for participants x Estimated share of population who participate = VMT 
reduction due to program 
Low Estimate:17% x 25% = 4.25%  
High Estimate: 41% x 25% = 10.25% 
 

Citations 

Kristal, Ariella S. and Ashley V. Whillans. (2019). What we can learn from five naturalistic field 
experiments that failed to shift commuter behaviour. Nat Hum Behav 4, 169–176 (2020). 
https://doi.org/10.1038/s41562-019-0795-z 

Jerald Jariyasunant, Maya Abou-Zeid, Andre Carrel, Venkatesan Ekambaram, David Gaker, Raja 
Sengupta & Joan L. Walker. (2015). Quantified Traveler: Travel Feedback Meets the Cloud to Change 
Behavior, Journal of Intelligent Transportation Systems, 19:2, 109-124, DOI: 
10.1080/15472450.2013.856714  

Sengupta, Raja and Joan L. Walker. (2015.) Quantified Traveler: Travel Feedback Meets the Cloud to 
Change Behavior. Access, Number 47.
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Pricing 
The price of travel and associated costs, such as the cost of paid parking, can have a substantial effect on 
how people choose to get around. By instituting new prices and adjusting existing prices, cities and other 
government agencies can influence the mode choices made by travelers. 

While roadway or bridge tolls have traditionally been used in the U.S. to generate revenue for capital 
projects, there is growing interest in pricing roadway travel for the purpose of managing congestion and 
demand on the roadway system. Some freeway tolling demand-management projects have been 
implemented or are being studied, including in the Portland region. There are a few examples of cordon 
pricing in cities - London, Singapore, and Stockholm – which charge vehicles to enter a geographically 
defined zone. No cordon pricing projects have been implemented in the U.S., but several are being 
evaluated. New York City appears closest to implementation, with several hurdles remaining before 
Manhattan’s proposed cordon pricing program can be put into practice. Tolled managed lanes are 
becoming increasingly common in the U.S., with examples in both Washington and California, where prices 
are used to keep traffic flowing at a targeted speed.   

Decades of research shows that abundant, unpriced parking encourages private automobile travel and is 
associated with high rates of driving. Many cities, including Portland, have reduced or eliminated minimum 
parking requirements for new development and/or instituted parking maximums to support non-auto travel 
and to reduce the cost of building housing. Pricing and/or reducing parking supply at destinations such as 
offices can make commuting by auto less attractive. Doing the same at residential development can further 
disincentivize driving and automobile ownership.  

The following section presents our findings on five strategies that have been used to manage parking and 
travel demand through pricing. It should be noted that in several instances the pricing is used for a direct 
purpose and any VMT reduction is a secondary impact. For example, on-street parking is typically priced to 
achieve a performance metric associated with parking occupancy and turnover. Neighborhood parking 
permits are typically used to manage competing demands between residents and visitors, customers, and 
employees parking. As such, programs may be developed or modified toward a particular objective which 
may increase or reduce the effects on VMT.  

This section evaluates the following strategies: 

• Congestion charging zones 

• Paid permit parking on neighborhood streets 

• Paid parking at workplaces 

• Paid parking meter districts with variable (demand based) pricing 

• Unbundled parking at new residential developments  
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Congestion Charging Zone 

Description 

Congestion charging zones, also known as “cordon pricing,” have been adopted in a few major cities 
around the world, notably London, Singapore, and Stockholm. Under these programs, vehicles are 
charged to enter a geographically defined zone, typically a central business district. Fees are generally 
instituted during business hours or peak commute periods. These programs are typically instituted to 
manage traffic congestion by disincentivizing auto travel during peak congestion hours, making transit, 
bicycling, and off-peak auto travel comparatively cheaper. To the extent that these programs spur 
people to shift from driving alone to carpooling, using transit, bicycling, or walking, they reduce VMT. 
In the U.S., New York City has adopted a plan to create a congestion charging zone in Manhattan south 
of 60th Street in 2021 and other cities, such as Seattle and San Francisco, have studies charging zones, 
but have not yet identified whether they will implement a charge.   

Evidence 

London, Stockholm, Singapore, Milan, and Gothenburg have all implemented congestion charging 
zones, leading to substantial reductions in vehicle trips and GHG emissions. These programs have 
reduced motor vehicle trips into the charged zones by 12 to 44 percent, and carbon dioxide emissions 
by up to 22 percent (Seattle Department of Transportation 2019). Available evidence on VMT reductions 
from Stockholm and London’s programs is described below. 

An evaluation of Stockholm’s congestion pricing pilot program, which operated from 2005 to 2006, 
found that VMT within the charging zone declined by 14 percent during the pilot (Burt et al. 2010). The 
program has since been made permanent and expanded to Sweden’s second-largest city, Gothenburg; 
drivers who enter either city during a weekday must pay a fee which varies depending on the time of 
day they enter. 

The London Congestion Charging Zone (CCZ) program has been substantially documented by 
Transport for London, the city bureau in charge of the program, and by outside researchers. The 
program resulted in substantial mode shifts in favor of transit and active transportation. Implemented 
in 2003, the CCZ program prices auto travel into London’s Central Business District during business 
hours (7am-6pm). The program imposed charges on private autos, vans, and trucks, while exempting 
taxis, buses, ad motorcycles. In its first year of operation, the program reduced overall four-wheeled 
vehicle traffic entering central London during charging hours by 18 percent, which includes increased 
travel by exempt vehicles, and chargeable vehicle traffic by 27 percent. Within the first four years of 
operation, chargeable vehicle traffic had been reduced by 30 percent (Evans 2008). Research found that 
55 to 60 percent of drivers shifted to public transit and 8-15 percent shifted to other modes such as 
walking, biking, and taxi services. Up to 30 percent of vehicle drivers diverted their trips around the 
CCZ, and 10 percent of vehicle drivers made vehicle trips outside of charging hours or reduced their 
trip frequency (Broadus 2015). The CCZ resulted in a VMT decrease of 15 percent in Inner London and 
11 percent in the Western Extension of the pricing zone (Burt et al. 2010). An internal research summary 
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prepared by Transport for London noted that the mode shift for people entering the CCZ led to VMT 
reductions of up to 2.5 percent in areas outside the CCZ (Evans 2007). 

While congestion charging zones have not been widely implemented, the price elasticity of VMT in the 
U.S. has been well researched, with long-term elasticities generally in the range of -0.15 to -0.35 (Dong, 
et. al, Oak Ridge National Laboratory, 2012). Similar responses have been documented in the U.K., 
indicating that  

Taking the larger body of evidence into account, the evidence for this strategy is classified as Tier 2: 
Strong evidence. 

Discussion 

While the evidence for VMT reductions due to congestion charging zones in Stockholm and London is 
robust, evidence on the price elasticity of VMT indicates that the effectiveness of congestion charging 
would vary substantially based on the price of the charge. Based on the results observed in London and 
Stockholm, we would expect a congestion charging zone implemented in Portland to reduce VMT 
within the zone between 11 and 15 percent (assuming a similar fee/toll is charged). The amount of VMT 
reduction would be determined based on the price structure chosen, hours of operation, and how some 
residents/businesses may be exempt from the charges. The mode shifts toward transit and biking 
documented in London, Stockholm, and elsewhere would lead to additional VMT reductions from 
commute trips that enter and exit the zone; however, data on total VMT reduction was not available.  
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Paid Permit Parking on Neighborhood Streets 

Description 

Paid parking permit programs are common in cities where on-street parking is in high demand, 
particularly in residential areas near transit stations, downtowns, shopping districts, and college 
campuses. Cities typically institute permit parking programs when on-street parking becomes 
overcrowded. Requiring paid parking permits to park in residential areas and near neighborhood 
commercial corridors can make driving less attractive and reduce auto ownership, thereby reducing 
VMT.  

Portland’s Area Parking Permit Program (APPP) manages residential and business parking permits for 
areas in the NW and SW quadrants and the Inner Eastside that are affected by commuter parking. 
Permits cost $75 per year; business permits are limited based on the number of full-time employees 
and the parking zone.  

Seattle’s Restricted Parking Zone (RPZ) program restricts parking near commuter destinations to 
residents and short-term parkers. Residents must pay up to $65 every two years for an RPZ decal, 
although residents with low incomes can pay less. Eugene, Oregon has a residential parking permit 
program to manage parking near the University of Oregon campus; depending on location, residents 
must pay between $40 and $600 per year to park on street for more than two hours.  

Evidence  

There is limited research available on how paid permit parking affects VMT, although, as mentioned 
above, there is substantial evidence on how VMT varies with increasing costs (of which parking is 
included). One study examined the impact of supplying street parking on car ownership of New York 
City area households by measuring the off and on street parking from aerials and street images. Results 
showed that free street parking increases residential car ownership by 9 percent, implying that 
removing free street parking could decrease residential car ownership by as much as  9 percent (Guo 
2013). However, people who already own vehicles may prefer to keep them and purchase a permit 
rather than give up their cars.  

To understand the effects of paid permit parking on auto ownership and VMT, researchers have used 
travel models to evaluate how households respond to increased costs of vehicle ownership and use. A 
study that modeled responses to a variety of TDM strategies estimated that instituting reduction of less 
than one percent VMT for households in neighborhoods where parking permit requirements were 
implemented. These reductions are based on the elasticity of demand for VMT in response to changes 
in trip price and assumes that priced parking permits would lead to reduced auto ownership. Permits 
would cost $120-250 per year (updated from 2009 to 2019 dollars), and the modeled response reflects 
conditions in cities with 50,000 to 1 million inhabitants where 20-30 percent of the population relies on 
unpriced street parking (Cambridge Systematics 2009). Since it reflects the results of modeled (rather 
than observed) behavior, this study is classified as Tier 3: Limited Evidence.  
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Portland’s existing Area Parking Permit Program may already reduce VMT by reducing auto trips by 
commuters and reducing vehicle ownership among residents in neighborhoods where parking permits 
are required; however, data comparing travel behavior in neighborhoods in the APP Program to similar 
neighborhoods was not available. 

Discussion 

Since the best evidence found for VMT reductions resulting from paid permit parking districts is based 
on travel model tests, rather than real-world observations, this evidence is classified as Tier 3: Limited 
Evidence. Based on this classification, we would assume that actual effectiveness is 50 to 125 percent 
of the reported effectiveness., reducing VMT by 0.50-1.25 percent in neighborhoods where paid permit 
parking is instituted. Higher parking rates could increase the amount of VMT reduction but may be 
difficult to implement equitably. 

Calculation: VMT reduction modeled in response to price increases x Low or High range variable = VMT 
reduction due to program 
Low Estimate: 1% x 50% = 0.5% 
High Estimate: 1% x 125% = 1.25% 
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Paid Parking at Workplaces 

Description 

Free workplace parking is a common benefit at workplaces in the U.S. – some studies have found that 
up to 95 percent of workplaces provide free parking to their employees. This acts as a subsidy for 
employees who drive to work. To manage scarce parking supplies and reduce automobile commuting, 
some workplaces have instituted paid parking for their employees. Paid parking is also typical in dense 
areas like downtown Portland where land is scarce and the cost to provide parking is very high. Note 
that even in dense areas like downtown Portland, parking fees still do not tend to cover the cost of 
building and maintaining parking, so even with charges in place, there is often a subsidy for people 
driving to work. Requiring commuters to pay for parking at their workplaces provides a disincentive to 
driving and encourages commuters to use other modes, thereby reducing VMT. Several employers, 
notably the Gates Foundation and Seattle Children’s Hospital, have begun to require that employees 
pay for parking on a daily basis (as opposed to a monthly parking fee), which may reduce driving further 
by making the cost of parking clearer to drivers.  

 

Evidence 

A meta-analysis of commuter parking demand elasticity evaluated a total of 169 parking demand 
elasticity estimates from 25 studies in North America, Europe, Asia, and Australia and constructed a 
regression model to explain why people respond differently to changes in parking pricing in different 
contexts. The study found that parking demand in the U.S. fell by 3.9 for every 10 percent increase in 
price (an elasticity of demand of -0.39). The study also evaluated explanatory variables in these studies 
to address the range of results. Depending on the change in price and the availability of alternatives, 
increased parking pricing could decrease commute VMT to participating workplaces by as much as 30 
percent (Concas and Nayak 2012). 

Other studies have found that commuters may be less sensitive to workplace parking pricing. One study 
that examined the effects of instituting parking pricing at workplaces in Los Angeles, Ottawa, and 
Washington D.C. between 1969 and 1991 found that parking demand fell by an average of 1.5percent 
for every 10 percent increase in price (an elasticity of demand of -0.15) (Shoup 1994, cited in TCRP 
2005). It is likely that the effect of parking pricing varies substantially on the location where it is 
instituted and the availability of transit, carpooling, and other alternatives to driving alone for 
commuting. In other words, if there is not a convenient alternative to driving, the elasticity of parking 
with respect to price will be lower.  

Taken together, these two studies indicate a potential commute VMT reduction of 15 to 30 percent 
due to implementing paid parking at workplaces where parking is currently free. Since these studies 
rely on before-and-after data (Shoup 1994) and a meta-analysis, they are classified as Tier 1: Strong 
evidence.  
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Anecdotal evidence from Gates Foundation offices in Seattle indicates that charging for parking on a 
daily basis makes the cost of parking more salient to commuters, resulting in greater shift away from 
driving than when parking is paid on an annual or monthly basis (Gutman 2017). Therefore, daily paid 
parking programs would be expected to yield a higher elasticity than monthly or annual programs, 
although these programs are too new to draw any quantitative conclusions. 

Discussion  

Given the elasticities of demand reported above, converting workplace parking from free to paid is 
likely to result in a commute VMT reduction of 15 to 30 percent for employees commuting to 
workplaces where it is implemented, with a greater reduction in areas near high-quality transit and 
bicycle facilities. VMT reductions could be higher or lower depending on the price that is charged to 
employees and could potentially be higher if parking is paid on a daily rather than monthly or yearly 
basis.  
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Paid Parking Meter Districts and Variable (Demand Based) Pricing 

Description 

Requiring drivers to pay for parking at the curb is a time-tested approach for ensuring that parking 
spaces are available in locations with high demand, such as in downtown areas and shopping districts. 
Paid or metered parking works in tandem with other parking management strategies, such as enforcing 
time limit restrictions in locations with high turnover and requiring residential and/or employee permits 
to park within a specific neighborhood.  

An on-street occupancy rate of 80-85 percent is frequently cited as ideal to maximize parking utilization 
while reducing unnecessary circulation as drivers look for parking. Traditionally, paid parking districts 
have charged fixed hourly prices within specific time limits (e.g. $1.60 per space per hour, 8-6 PM 
Monday-Saturday). To better respond to varying demand in different locations and at different times 
of day, some cities have instituted variable parking pricing, increasing the price of parking in locations 
during times of day with high demand, and lowering the price in response to lower demand. San 
Francisco’s SFpark program is an example of variable on-street parking pricing. Seattle also has variable 
on-street parking prices throughout downtown. Washington, D.C. has operated several demand-
responsive parking pricing pilots since 2008 through its parkDC program. 

Since paid parking effectively raises the cost to drive and park at one’s destination, it can also encourage 
people to carpool, take transit, bike, or walk to their destinations rather than driving alone, thereby 
reducing VMT for the district. In locations with high latent demand for parking, reduced VMT in 
response to pricing will also result in reduced circulation of drivers cruising for parking (Shoup 2011). 
This strategy is most effective at reducing VMT when the priced area is not near locations where parking 
can be had for free or at a low cost. 

Currently, Portland has five metered parking districts where fixed hourly rates are charged for on-street 
parking. The metered areas of the Northwest parking district were expanded in fall 2019-spring 2020 
in response to overcrowding on adjacent non-metered streets.  

Evidence 

A meta-analysis of parking pricing studies, focusing on the effects of parking pricing on VMT, found 
that the best evidence for VMT reductions due to parking pricing was provided by modeling parking 
demand. However, there are many observations of the effect of parking pricing on parking demand 
with generally consistent results.  

A meta-analysis of multiple U.S. studies found that on-street parking demand tends to fall by 1-6 
percent for every 10 percent increase in price (Spears et al. 2013). A study focused on San Francisco’s 
SFpark program, instituted as a pilot program from 2011-2013, evaluated parking meter occupancy 
data to assess how parking occupancy changed in response to price changes. The study found an 
average elasticity of demand of -0.40, meaning that a 10 percent increase in price led to a four percent 
decrease in parking demand. However, elasticity of demand varied substantially based on location: as 
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low as -0.21 in the Mission, a residential and neighborhood commercial district, and as high as -0.53 in 
the Fisherman’s Wharf tourist district. It also varied substantially based on time of day and in response 
to the initial price (Pierce and Shoup 2013). Taken together, these studies present strong evidence for 
the effect of parking pricing on parking demand, and less certain evidence for the effect of parking 
pricing on VMT. None of these studies estimated the effect of variable parking pricing on VMT directly. 
If the reductions in parking demand is the result of people choosing to walk, bike, carpool, or take 
transit instead of driving alone, we can assume that the parking reductions reported in the literature 
represent an equivalent reduction in VMT.  However, some amount of parking demand reductions 
could result from people reducing the number of trips they make or traveling to a more convenient 
location to shop or dine. Therefore, we can assume that the parking demand elasticities reported reflect 
an upper bound for VMT reductions resulting from this strategy. 

An additional reduction in VMT has been documented due to the decrease in circulating VMT as drivers 
search for parking spaces. Cruising can contribute to VMT within the districts where parking is metered. 
According to one study of traffic in central Stuttgart, Germany, 15 percent of traffic was comprised of 
people looking for parking spaces (Hampshire and Shoup, 2018). Observations in cities around the 
world between 1927 and 1993 found an average of 30 percent of traffic was comprised of people 
cruising for parking and estimated that 8000 VMT per day were the result of drivers cruising for parking 
in one Los Angeles neighborhood alone (Shoup 2007). A 2013 study of SFpark found that the program 
reduced cruising by up to 50 percent (Millard-Ball et al. 2013). A review of Washington, D.C.’s parkDC 
program found that total cruising on weekday mornings and afternoons declined in locations where 
parking meters were priced to reflect changeable demand (Kittelson 2019). While the VMT from cruising 
is very small compared to total VMT, variable parking pricing can substantially reduce that VMT.  

Given the robust amount of evidence on how people respond to changed parking prices, the evidence 
for this strategy is classified as Tier 1: Strong evidence. 

Discussion 

Based on data from San Francisco, raising parking prices in a meter district by 10 percent would result 
in a 0-5 percent reduction in VMT from visitor trips to the area where parking prices are raised. Higher 
VMT reductions could be achieved with higher parking fee increases, although that may have 
undesirable effects, such as encouraging some people to park just outside of the paid parking area. 
Cruising VMT could also be reduced by implementing variable parking pricing to ensure that curb 
spaces are no more than 80-85 percent occupied). However, if variably priced parking reduces 
overcrowding enough to make driving and parking more convenient, it has the potential to make 
driving more attractive, thereby increasing VMT from visitor trips. 
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Unbundled Parking at New Residential Developments 

Description 

Requiring new residential development to “unbundle” the cost of parking space from the rental price 
of the property effectively increases the apparent cost of vehicle ownership, which induces some 
households to shed or not purchase vehicles, thereby reducing VMT. To be effective at reducing VMT, 
surrounding streets must have parking restrictions in place, such as metered parking, time limits 
restricting overnight parking, and area parking permits for which the new development’s residents are 
not eligible. 

Evidence 

Inferential evidence compiled by the Victoria Transport Institute indicates that unbundling the cost of 
parking from the cost of renting a home may reduce auto ownership, thereby reducing VMT. A 10 
percent increase in total vehicle costs typically reduces vehicle ownership 4-10 percent, resulting in a 
reduction in vehicle ownership in response to instituting monthly parking charges. These results are 
highly inferential. 

A recent study using data from the American Housing Survey finds that households with bundled 
parking are 60 percent less likely to have zero vehicles than households without bundled parking 
(Manville 2017). Public housing residents (and therefore affordable housing recipients in general) seem 
to be more responsive: households with bundled parking are 25-40 percent more likely to have a 
vehicle than housing units without bundled parking. 

Given the inferential nature of the evidence available for this strategy, the evidence is classified as Tier 
4: No substantial evidence. 

Discussion 

Unbundling parking prices from rents sends a strong price signal to renters that could discourage them 
from owning a vehicle. However, given the inferential nature of available evidence, we cannot 
confidently estimate the effects of this strategy on VMT.  
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Incentives 
Providing transit subsidies, such as discounted or free transit passes, is a longstanding and successful 
practice for commute focused TDM programs. Recently, Portland has begun providing free transit for public 
high school students and has begun offering discounted transit passes to residents and workers within 
specific districts where street parking is scarce. The following sections discuss our findings on the 
transportation incentive programs listed below: 

• Free or subsidized transit passes for Seniors, Youth, and Low-Income residents 

• Employer subsidized transit passes 

• Programs combining pricing parking and targeted transportation incentives  
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Free or subsidized Transit Passes for Seniors, Youth, and Low-Income Residents 

Description 

Free transit pass programs for seniors, youth, people with disabilities, and people with low incomes 
generally increase mobility for people with limited access to automobiles. To the extent that transit 
trips taken by passholders replace auto trips, these programs can also reduce VMT. Examples of these 
programs include the ORCA Opportunity Youth Program, which provides free, unlimited 12-month 
transit passes to all high school students in Seattle Public Schools, and the Senior Ride Free Program 
in Chicago, which provides free transit passes for seniors enrolled in the income-limited Illinois Aging 
Benefits Program. High school students in the Portland area are currently provided with a farecard (Hop 
card) integrated into their student ID and that allows them to ride TriMet for free during the school 
year. 

Transit agencies in the U.S.  commonly provide discounted fares for seniors, youth, people with 
disabilities, and people with low incomes. TriMet and other local transit agencies provide discounted 
transit fares for youth 17 and under, adults over 65, and people who receive disability benefits, 
Medicare, or means-tested food and cash benefits.  

Some transit agencies have eliminated fares entirely. Fare-free systems have been adopted in many 
smaller European cities (notably Talinn, Estonia) and have been tested in many U.S. cities. In late 2019, 
Kansas City, Missouri’s city council voted to eliminate fares on the city’s bus system. TriMet operated 
fare-free transit (the “fareless square”) in downtown Portland and the Lloyd District from 1975 through 
2012; the program was discontinued during agency budget cuts in 2012. 

Evidence 

Research evaluating these strategies in a US context is limited, largely because most transit systems 
provide discounted fares to youth and seniors. A study of a free transit pass program for high school 
students in Oakland found no correlation between providing free bus passes for youth and increased 
transit mode share or reduced VMT (McDonald et al. 2003). Driving mode share increased over the 
course of the study, likely for reasons unrelated to the bus pass program. Students who received free 
bus passes reported greater trip making using transit. The study observed just two years in the life of 
the free bus pass program; the authors stated that a longer study timeframe would yield more 
meaningful results. Providing free transit passes for students, staff, and faculty at public universities has 
been shown to reduce commute mode share, but these results should not be generalized to the general 
population (Brown et al. 2003). 

An analysis of the 2009 National Household Travel Survey respondents found that youth and young 
adults are most likely to ride transit, with 15 to 20 percent of respondents under age 30 reporting riding 
transit in the past two months (Brown et al. 2016). Transit use rates decline steadily until retirement age 
and then hold steady, with around 5-7 percent of survey respondents over 65 using transit in the past 
two months. Low-income adults are also more likely to ride transit than adults with higher incomes.  
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Another study from 1980 reports that senior citizens increased their use of transit by 33 percent and 
students by 38 percent when transit was made fare-free (elasticities of -0.33 and -0.38, respectively). 
These were single instances, similar to the average response of a 32 percent increase in transit use for 
all fare-free systems (TCRP 2004). 

Taken together, these findings indicate that further subsidizing the use of transit for all seniors may 
result in a greater VMT reduction than subsidizing youth and young adults or adults under 65 who have 
low incomes, since these groups already use transit at relatively high rates. The total increase in transit 
use would likely range between 0 and 38 percent for seniors and youth. Only part of this increase in 
transit use would likely result from decreased driving, since some transit may be new trips or replacing 
walking trips. We estimate that up to half of the increased transit use results from reduced driving, 
working out to a VMT reduction of 0 to 19 percent for seniors and/or youth. 

Given the age of this data and the limited instances studied, this evidence is classified as Tier 3: Limited 
evidence. 

Discussion  

Based on the review of literature, we found that providing free transit passes for seniors or youth could 
reduce VMT for these populations. Free transit passes would likely increase mobility for these groups 
as well. However, there is limited research in this area.  

Based on the available studies, free transit passes appear to increase transit use between 0 and 38 
percent for seniors and youth, with stronger evidence for the effects on travel by seniors. Only part of 
this increase in transit use would likely result from decreased driving, since some transit may be new 
trips or replacing walking trips. We estimate that up to half of the increased transit use results from 
reduced driving, working out to a VMT reduction of 0 to 19 percent for seniors and/or youth. Given the 
Tier 3 rating assigned to the existing literature, we would estimate that fare-free transit would result in 
a VMT reduction of 0-23.8 percent for seniors and/or youth (or up to 125 percent of the estimated VMT 
reduction in the literature).  

Calculation: VMT reduction demonstrated in response to free passes x Low or High range variable = VMT 
reduction due to program 
Low Estimate: 0% x 50% = 0% 
High Estimate: 19% x 125% = 23.8% 
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Employer subsidized transit passes 

Description 

Requiring employers to provide either partially or fully subsidized transit passes for all employees 
encourages commuters to use transit rather than driving, thereby reducing VMT. Employer-provided 
discounted or free transit passes are a common feature of employer TDM programs. Currently, TriMet 
is one of many transit agencies that operate discounted annual pass programs for employers that 
provide transit passes to their workers.  

Evidence 

A robust body of evidence demonstrates that reducing transit fares increases transit ridership (Handy 
et al. 2013). The introduction of transit pass programs in Seattle during the 1990s increased transit 
ridership at participating employers by 140 percent (TCRP 2004). Recent evidence for employer-
subsidized transit passes as a stand-alone strategy is somewhat limited, however, since subsidized 
transit pass programs are a standard feature in employer TDM programs that provide other commuter 
benefits as well. 

A regression analysis of employee commute survey data from 830 employers in the Portland metro 
area found that providing subsidized transit passes reduced drive alone mode share for commute trips 
by 18.4 percent (Dill and Wardell 2007). The study authors noted that all participating employers 
volunteered to share data with the research team and that results might be less impressive for wider 
sample of employers.  

A recent large-scale study of commuting behavior in the New York-New Jersey region investigated the 
effects of various commute subsidies, including transit fare subsidies. The study determined the effects 
of transit benefits on employee travel behavior through a multinomial logit model based on a total of 
18,965 household travel diaries from the 2010-2011 Regional Household Travel Survey. It found that 
adding subsidies for transit reduces the likelihood of driving to work by 16 percent and increases transit 
use by 15 percent (Bueno et al. 2016). If transit commute trips and driving commute trips are typically 
of similar length, this amounts to a 15 percent reduction in commute VMT. The study concluded that 
commuter benefits play a significant role in explaining observed travel patterns and are an effective 
policy to encourage the use of public transit. However, the study did not differentiate between the 
effects of different levels of transit benefits.  

The evidence for this strategy is drawn from surveys and regression analyses on robust datasets and is 
classified as Tier 2: Strong evidence. 

Discussion 

Assuming that the increase in transit use and reduction in drive-alone mode share reported in the 
literature is equal to the reduction in VMT, we would estimate that the commute VMT reduction would 
range between 15 percent (Bueno et al. 2016) and 18.4 percent (Dill and Wardell 2007).   
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Programs combining pricing parking and targeted transportation incentives 

Description 

Today, PBOT offers targeted incentive programs that provide a transportation options benefit in two 
Parking Districts in the city: Northwest Parking District (NW) and Central Eastside Industrial District 
(CEID). The targeted incentive programs, known as the Transportation Wallet, provide users with a suite 
of passes and memberships that substantially discount the cost of riding TriMet, the Portland Streetcar, 
BIKETOWN, and electric scooters. Residents and employees of businesses in the NW and CEID paid 
parking districts can purchase Transportation Wallets for a low annual fee or exchange one parking 
permit for a free Transportation Wallet. Like the employee transit benefits described above under 
“Employer Subsidized Transit Passes,” Transportation Wallets may be more effective at reducing driving 
because they are provided in locations where street parking is priced.  

Evidence 

In a September 2018 Parking and Transportation Survey of PBOT’s Transportation Wallet users, the 
Transportation Wallet program induced mode shifts from vehicle trips to active transportation trips. 
While the survey did not assess shifts in mode share or VMT reductions, it found that 43 percent of 
respondents used TriMet more, 44 percent used Streetcar more, and 40 percent used BIKETOWN more 
than they had previously. By September 2018, 652 Transportation Wallet holders had ridden a 
cumulative 16,000 miles on BIKETOWN. Survey responses from the 100 residents who traded in their 
street parking passes for Transportation Wallets stated several reasons for doing so: “got rid of car” 
was the most popular reason cited, followed by the expense and difficulty of on-street parking.  

By November 2018, 221 businesses in the NW and CEID (CEID) parking areas opted out of 1,135 
employee parking permits in favor of the wallet. The opt-out resulted in a 7 percent reduction of 
employer parking permits in NW and a 11 percent reduction in the CEID. As of October 2019, there are 
3,948 Transportation Wallets in circulation, with opt-outs representing 60 percent and purchases 
representing 40 percent of total.  

While  it is likely that some people who traded in a parking permit for a Transportation Wallet reduced 
their driving, there is likely a strong self-selection bias and insufficient data was collected to fully 
estimate the effects of this program on driving mode share and VMT. Given the limitations of the data 
available, we would classify this evidence as Tier 3: limited evidence. 

Discussion 

Surveys of residents who purchased or traded in parking permits for Transportation Wallets did not 
quantify VMT reductions resulting from the program; however, survey responses indicate that 
Transportation Wallet holders drive less and use other modes more than before they participated. The 
effect of the program on employee commute VMT can be inferred from the reduction in employer 
parking permits in NW and C/EID under the program. Based on the reported 7 to 11 percent reduction 
in parking passes and the study’s limitations, we would estimate that commute VMT fell by 3.5 to  13.8 
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percent in the CEID area (or 50-125 percent of the reported reductions in parking pass purchases). 
Expanding the Transportation Wallet program to other paid parking districts may have similar effects 
on commute VMT; however, the NW and CEID areas have very strong transit access compared to the 
rest of the city and may represent an upper bound to the effectiveness of this strategy in Portland and 
similar cities. 

Calculation: Commute VMT reduction demonstrated in response to free passes x Low or High range 
variable = VMT reduction due to program 
Low Estimate: 7% x 50% =3.5% 
High Estimate: 11% x 125% = 13.8% 
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TDM Requirements 
TDM programs have long focused on reducing commute trips through workplace-based incentives and 
encouragement. TDM programs often incorporate several of the strategies described previously to provide 
employees a range of options to driving alone to work. Increasingly, city, regional, and state governments 
have imposed TDM program requirements on employers whose operations substantially contribute to 
commute traffic. In general, TDM program requirements have been shown to substantially reduce commute 
VMT, with the most successful programs having dedicated staff to manage commute options, educate 
employees, and adapt to changing transportation services and employee residential location preferences. 

Examples include Washington State’s Commute Trip Reduction program, which targets worksites with 100 
or more full-time employees who commute during peak hours in the nine most populous counties in the 
state. Worksites develop and manage their own programs based on locally adopted VMT or drive alone 
reduction targets and the TDM strategies that work best for their employees.  Worksites have to biennially 
submit the results of a commuter survey and their progress to their VMT or mode share goal. If they are 
not meeting their mode share goal, worksites must describe changes to the program to encourage less 
driving and report on progress in the next biennial report.  

The City of Portland currently requires that TDM Plans be approved for new development in Campus 
Institutional Zones and Commercial/Mixed Use Zones before issuing a building permit. This requirement 
was adopted in May 2018, and information on the outcomes of this policy are not yet available.   

The following sections present our findings on workplace TDM requirements, focusing on these strategies: 

• Employer Parking Cash-Out 

• Trip Cap/ Parking Cap at New Development  

•  Commute Trip Reduction Program 
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Employer Parking Cash-Out 

Description 

Parking “cash-out” rules require employers to provide workers who choose not to drive to work with 
the cash value of the parking space they would otherwise use. These rules directly incentivize the use 
of transit, carpooling, biking, and walking for commute trips, thereby reducing VMT.  

Parking cash-out has been required for employers in California since the 1990s and must match the 
market rate for parking spaces that would otherwise be purchased by the employer. This strategy can 
only be applied in locations where parking costs are already “unbundled” from office rents, and 
therefore is most common at office buildings in areas where parking is typically rented in garages. 

Evidence 

In 1992, California passed a law requiring employers who rent parking separately from office space to 
provide employees with the opportunity to “cash out” the value of parking they choose not to use. A 
study of eight employers in Southern California found that parking-cash out reduced commute VMT 
by an average of 12 percent, with reductions ranging from 5 to 24 percent at different workplaces 
(Shoup 1997). The VMT reduction was driven by a reduction in solo driving and a corresponding 
increase in carpooling, transit use, walking, and bicycling. 

A separate study modeled potential greenhouse gas reductions for a range of TDM strategies and 
estimated that providing parking cash-out at workplaces would reduce commute VMT by 5.4 to 7.7 
percent (Cambridge Systematics 2009). 

Given that the available evidence is drawn from case studies and that corroborating evidence is drawn 
from modeled rather than from observed data, the evidence for this strategy is classified as Tier 3: 
Limited evidence. 

Discussion 

Implementing parking cash-out at workplaces where employers currently subsidize their employees 
parking could reduce commute VMT at those workplaces by 2.5 percent to 30 percent (50-125 percent 
of the reported range). Greater reductions in VMT are more likely to occur at workplaces that have 
reliable and convenient alternatives to driving, such as frequent transit service and good bicycle 
connections, and workplaces located within dense neighborhoods. 

Calculation: VMT reduction demonstrated in response to parking cash-out x Low or High range variable 
= VMT reduction due to program 
Low Estimate: 5% x 50% =2.5% 
High Estimate: 24% x 125% = 30% 
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Trip Cap/ Parking Cap at New Development 

Description 

Several cities, primarily in the San Francisco Bay Area and Puget Sound areas, have begun to implement 
mode share requirements and trip caps at new developments, primarily at large employers in the 
technology sector, but increasingly at residential and general office developments as well. These 
requirements impose externally monitored performance targets and typically include privately-run 
TDM programs. The mandatory nature of these requirements generally encourages a greater 
commitment of resources to the TDM program from employers and residential property managers. For 
the most part, these requirements have been in place since 2016, so data on program performance is 
limited.  

Evidence 

Detailed information on the effectiveness trip caps and mode share targets is limited, largely because 
these regulations are relatively new.  Some large technology employers have operated under trip caps 
and mode share targets for several years and have collected internal data on program performance.  
Anecdotal evidence from these employers show that aggressive commute programs that include 
subsidized transit passes, long-distance direct commuter buses, and in some cases parking fees and 
restrictions, can reduce the drive-alone commute mode share from 70-80 percent to 50-55 percent. As 
a specific example, the Bill and Melinda Gates Foundation, which employs more than 1,200 people in 
Seattle, has seen its drive alone mode share fall from 90 percent to 34 percent at its new headquarters, 
where the Foundation is subject to a transportation management plan mandated by the City of Seattle. 
Anecdotally, we have heard about other drive-alone reductions in the 20-30 percent range from large 
technology employers, although officially published data are uncommon. 

To date, the most effective trip cap requirements at private employers have been at employment sites 
operating under daily trip limits that are monitored and enforced by local agencies, who will fine 
employers if performance standards are not met or deny/delay future building expansions. Some of 
these employers have additional incentives to provide robust commute programs, including the need 
to compete for employees with technical skills, the desire to manage parking demand on their 
campuses, pressure from public interest groups, and the need to win public agency approval for future 
expansions. 

Since only anecdotal evidence is currently available for the effectiveness of these programs, the 
evidence for them is classified as Tier 5: No substantial evidence. 
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Discussion 

Providing robust commute programs and incentivizing employers to meet performance targets 
increases program effectiveness. Additionally, the regulatory nature of these programs provides 
additional assurance that commute VMT reductions in the range of 15-30 percent would not be 
unreasonable to expect. It should be noted that the anecdotal successes reported above represent 
outcomes at large organizations with substantial financial resources devoted to managing employee 
commutes.  

Citations 

Confidential program performance data from Bay Area and Puget Sound technology employers. 
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Commute Trip Reduction Requirements 

Description 

Commute Trip Reduction (CTR) programs use a variety of education, encouragement, and support 
strategies to reduce the number of drive-alone commute trips to the project. CTR program 
requirements have been in place in Washington State since the 1990s, and many employers across the 
US voluntarily provide CTR programs as benefit to their workers. Tools include transit pass subsidies; 
subsidies and incentives to encouraging walking, bicycling, and other non-drive alone modes; 
carpooling encouragement and carpool formation support; ride share assistance; flexible/alternative 
work schedules; vanpool assistance; and facilities to support bicycling, such as secure bike parking, 
showers, and changing rooms. Program managers actively monitor and react to changes in mode share. 
CTR program requirements typically require that employers track and report commute mode share 
and/or trip generation; however, unlike the requirements identified above in the “Trip Cap/Parking Cap 
at New Development” section, they typically do not include substantial penalties for missing 
performance targets. 

Evidence 

In 1991, the Washington State Legislature passed a statewide requirement mandating that large 
employers (100+ employees per worksite) implement CTR programs. In 2006, this law was revised to 
include city- and county-level performance targets. This mandate includes requirements that employers 
track and report commute trips; however, the State does not impose substantial penalties for missing 
performance targets. From 2007 to 2016, CTR programs in Washington State reduced commute VMT 
by 7.4 percent (Washington State Commute Trip Reduction Board 2017). The combined rate of transit 
use, carpooling/vanpooling, walking, biking, and telework rose from 34.3 percent to 39.1 percent at 
employers with CTR programs, while remaining relatively flat at non-CTR employers (rising from 26.9 
to 27.4 percent non-drive alone). 

A study of 64 employers participating in the "Best Workplaces for Commuters" partnership with the US 
Environmental Protection Agency found a 4.2 to 4.8 percent reduction in commute VMT at participating 
worksites. These results are consistent with the typical performance of employer TDM programs that 
focus on encouragement and whose performance is monitored but which are not tied to penalties for 
noncompliance. In general, the effectiveness of employer led CTR programs varies substantially 
depending on the level of employer investment and the specific strategies employed to reduce trips. A 
survey of 82 employer-led programs found that employers who support CTR programs by providing 
information, hiring transportation coordinators, supporting ride sharing, and promoting commute 
alternatives saw commute trip reductions of 19 percent overall, versus 15 percent for less involved 
employers (TCRP 2010). 

Due to the wide range of employers where data was collected, this evidence is classified as Tier 2: Strong 
evidence. 
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Discussion 

The relatively strong performance of employers in Washington State could be due to a number of 
factors, including the presence of performance targets at the local level, mandatory performance 
reporting, the presence of a regional CTR program manager community and knowledge base, more 
support from local governments, better existing alternatives for commuters, and/or higher expectations 
among employees for their commute options. Based on the range of effectiveness reported in the 
literature, we estimate that implementing a Commute Trip Reduction requirement at the City level 
would reduce commute VMT between 4.2 and 7.4 percent. 
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2. Pricing Options for Equitable Mobility (POEM) Sandbox (WSP)

Legend

Large Positive Change

Moderate Positive Change

Small Positive Change

Minimal Change

Small Negative Change

Moderate Negative Change

Large Negative Change

● Note for all Legends: “Positive” change indicates a change in the direction the Task Force seeks
to head (e.g., a positive change in VMT is a reduction in VMT)

o VMT- decrease in VMT is considered a positive change
o CO2 Emissions- decrease in CO2 is considered a positive change
o Private Car Mode Share- decrease in private car mode share is considered a positive

change
o TNC Mode Share- decrease in TNC mode share is considered a positive change IF it was

also correlated with reduced VMT
o Transit Mode Share- increase in transit mode share is considered a positive result
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Table A-1  | POEM Sandbox Outputs

Criteria
Cordon 

(Downtown)

Highways 

(Two)

Highways 

(All)

RUC 

(Citywide)

RUC & Parking Fees

(in Key Zones)

TNC Fee 

(in Central City)

VMT       

Change in Private Car Mode Share       

Change in TNC Mode Share with VMT*       

Change in Transit Mode Share       

CO2 Emissions       

Particulate Matter Emissions       

Revenue Generating Potential $ $ $$ $$$ $$$ $ 

* Change in TNC share was not considered a positive or negative change unless accompanied by a

decrease or increase in VMT respectively

* All increases/decreases are from baseline data points and represent network-wide effects

Table A-2  | POEM Sandbox Outputs of Various Design Parameters

Criteria
Cordon 

(Downtown)

Highways 

(Two)

Highways 

(All)

RUC 

(Citywide
)

RUC &

Parking Fees

(in Key Zones)

Impact on VMT from baseline without
exemptions
Impact on VMT from baseline with exemption
for low-income2 drivers

Impact on VMT without LEV/ZEV exemptions

Impact on VMT with LEV/ZEV exemption

Impact on VMT of BIPOC households (average)

Impact on VMT of non-BIPOC households
(average)

2 Low-income is defined as individuals earning less than $25,000 per year. This represents approximately 20-25%
of the Portland region population.
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3. Regional Congestion Pricing Study (RCPS) (Metro)
Final report can be found here:

https://www.oregonmetro.gov/regional-congestion-pricing-study

Table A-3  | Regional Congestion Pricing Study Outputs

RTP Goal Metrics VMT

B

VMT

C

COR

A

COR

B

PARK

A

PARK

B

RD

A

RD

B

Congestion &

Climate

Daily VMT

Drive Alone Rate

Daily Transit Trips

2HR Freeway Delay

2HR Arterial Delay

Climate Emissions

Equity
Job Access (Auto)

Job Access (Transit)

Total Regional Travel Cost Med-High High Med-Low Med-Low Low Low Med Med

Legend

Large Positive Change

Moderate Positive Change

Small Positive Change

Minimal Change

Small Negative Change

Moderate Negative Change

Large Negative Change

12

https://www.oregonmetro.gov/regional-congestion-pricing-study


4. VisionEval (PBOT, Metro, ODOT)
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VisionEval Phase 1
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Background

VisionEval is a strategic modeling tool designed to help inform short- and long-range planning by
evaluating the transportation and climate impacts of various policy options. VisionEval is less detailed
than a network-based travel demand model and instead provides findings at various geographic levels,
from the state to local regions, city boundaries, and census tracts.

VisionEval was developed by the Oregon Department of Transportation (ODOT), with support from the
Federal Highway Administration (FHWA) and has been used by metropolitan planning organizations
(MPOs) nationwide. Portland’s collaboration with ODOT on VisionEval is an opportunity to refine the tool
and make it more relevant to cities and their priorities.

At a basic level, VisionEval simulates households (size, income, age, etc.) and models the effect of various
policies on the simulated households. The outputs are an aggregation of household activity and can help
illustrate the impact of various policies on greenhouse gas (GHG) emissions, vehicle miles traveled
(VMT), vehicle delay, trip lengths, transportation costs, and vehicle ownership rates.

Level of Analysis

Geography

Phase 1 of VisionEval used a mix of local and state inputs to calculate values at the metropolitan region
(three county) and local (Multnomah County) levels. Additional refinement of some variables allowed for
approximation of City of Portland values. Phase 2 work gathers more granular geographic inputs to
conduct analysis at the census tract level across the city and region.

Years

Phase 1 of VisionEval tests policy trajectories from 2005-2050 in five-year increments. Phase 2 tests
policy trajectories from 1990-2050 in five-year increments.

Policy

Phase 1 of VisionEval tests 11 policy bundles that reflect groupings of similar policy actions (such as
pricing or incentives), and combinations of policy actions (such pricing with incentives). Phase 1 does not
allow for the testing of various levels of policy action, rather it assumes one level of ambition across
policy bundles. See Figure XX for enumeration of Phase 1 scenario bundles and Appendix A for additional
policy bundle details. Phase 2 will allow for the disaggregation of policy bundles and level of ambition so,
for example, one could test individual pricing options at various levels of ambition to better understand a
policy’s efficacy. Individual policies can then be combined into specialized bundles that may more
accurately reflect the City of Portland’s political reality.

Figure 1  | VisionEval Phase 1 Policy Bundles & Actions



Key Findings

Phase 1 provides insights into the efficacy of transportation policies; however, the level of detail one can
discern from the findings are limited by geographic granularity and the subsumption of individual
policies into policy bundles. Despite these limitations, the following key findings emerged from
VisionEval Phase 1 analysis:

1. Even the most ambitious scenarios modeled are insufficient to reach Portland’s climate targets
2. Combining polices that incentivize mode shift and increase the cost of driving are critical to

reducing GHG emissions
3. Near term action is critical
4. Sticks cut VMT more than other scenarios
5. Portland performs better than the region
6. Truck emissions exceed those of cars in 2050
7. Transportation costs are disparate across incomes
8. Federal & State fuel shifting is important
9. Fuel shifting increases VMT & delay



1. Even the most ambitious scenarios modeled are insufficient to reach Portland’s
climate targets

Portland’s Climate Emergency (Resolution No. 37494) adopted by City Council in July 2020 sets
out citywide climate goals of 50% GHG emissions reductions below 1990 levels by 2030 and
net-zero GHG emissions by 2050. VisionEval Phase 1 modeling indicates that even the most
ambitious policy combinations are insufficient to reach Portland’s climate targets (Figure XX).
The City has not yet outlined the specific strategies for how it will reach its net-zero target and
how much the city will rely on offsets, nor are there sector specific targets that may change
these calculations; however, early results indicate that significantly greater City transportation
actions to reduce emissions will be required.

Many of the policy bundles modeled start to bend down at a more dramatic angle in 2030
because many policies tested were introduced around 2030, indicating the importance of early
action (see Key Finding #3). Additionally, VisionEval Phase 1 indicates the importance of state
and federal actions in reducing emissions (Key Finding #8). Phase 2 testing may help discern the
efficacy and prioritization of individual policies and the level of ambition and combinations of
each required to reach City targets.



2. Combining policies that encourage mode shift and increase the cost of driving are
critical for reducing GHG emissions

Combining Carrots, actions that encourage people to take other modes (e.g. building bike lanes,
improving transit, commuter benefits, etc.) with Sticks, actions meant to discourage people from
driving (e.g. price signals that make it more expensive to drive and/or park) yields greater
emissions reductions than each policy bundle on its own (as illustrated by Combo 3 in Figure XX).

Figure 2  | Total Greenhouse Gas Emissions, Portland Region (1990-2050)

3. Near term action is critical

Climate science indicates that carbon dioxide (CO2) remains in the atmosphere for hundreds to
thousands of years (~300-1,000 years). Because of this, the effects of carbon emissions are
cumulative and there is a strong case to implement ambitious policies as soon as possible to
avoid the worst impacts of climate change. Given the importance of timing, VisionEval Phase 1
results indicate that early (near term) and ambitious action yields the best chance of limiting
overall atmospheric concentrations of GHGs.

Phase 1 tested implementing a series of strong policies between 2020 and 2030 and yielding
significant emissions reductions over the next 15 years (through 2035). VisionEval Phase 2 will
allow testing of earlier implementation and continued ambitious actions through 2050 to
determine ways to reduce emissions in the short- and long-term.



4. Pricing policies reduce VMT more than other scenarios

VisionEval Phase 1 findings indicate that pricing policies (i.e. Sticks) are more effective at
reducing vehicle miles traveled (VMT) than other policy bundles, both at an individual (per
person) and system level (Figure XX & XX). Figure XX illustrates the impact of population growth
on VMT as total VMT is projected to continue rising, despite reductions in per capita VMT
projected with the implementation of pricing policies. Such findings indicate for the additional
per capita VMT reductions to curtail system-wide VMT growth over time.

While incentives (Carrots) are projected to be the most effective single policy bundle at reducing
GHG emissions, it is relatively less effective at reducing VMT, at best holding VMT per person flat
over time. Pricing policies (Sticks), are the most effective single policy bundle at reducing VMT
and only scenarios with pricing hold system-wide VMT relatively flat over time when population
growth is factored in.

In addition to reducing VMT and associated GHG emissions reductions, research indicates
potential for safety benefits given the ties between reducing VMT and curtailing fatalities and
serious injuries.

Figure 3  | Daily VMT (light vehicles) per Person, Portland Region, (1990-2050)

Figure 4  | Total Daily VMT (light vehicles), Portland Region (1990-2050)



5. Portland performs better than the region at reducing VMT

VMT is one of the variables that VisionEval Phase 1 was able to tease out the difference between
City of Portland and the broader tri-county Portland region. Results indicate that current VMT
per person in Portland is less than those in the rest of the region and decreases more
substantially over time through 2050.

Figure 5  | Daily VMT per person, Portland Region & City of Portland, (1990 – 2050)



6. Truck emissions exceed those of cars in 2050

VisionEval Phase 1 findings indicate that by 2050, emissions from heavy trucks overtake those
from light vehicles from households and urban deliveries). Emissions from light vehicles drop
significantly over time; whereas heavy truck emissions fluctuate over time and remain relatively
constant, eventually surpassing emissions from passenger vehicles. VisionEval Phase 2 will
present an opportunity to test additional strategies that can reduce emissions from heavy
vehicles.

Figure 6  | GHG Emissions from Light Vehicles & Heavy Trucks, Portland Region, (1990-2050)



7. Transportation costs are disparate across incomes

VisionEval Phase 1 findings indicate that transportation costs (of driving) are disparate across
incomes with transportation costs for low-income households increasing in all policy bundle
scenarios, while transportation costs across all Portland households generally decreasing over
time (Figure 7). VisionEval Phase 2 may provide additional insight into the pricing implications of
individual policies. Additional analysis is also required to understand how costs are impacted by
mode.

Figure 7  | Transportation Costs for Low Income & All Incomes, Portland Region, (1990 – 2050)



8. Federal & state fuel shifting is important

VisionEval Phase 1 findings highlight the importance of state and federal fuel shift actions for
emissions reductions. The most impactful emissions reduction scenarios incorporate strong
federal and state clean fuels standards and low- and zero-emissions vehicle regulations. Figure
XX illustrates the efficacy of combining all PBOT policy bundles (Combo 4) compared to the more
effective Combo 5, which adds state and federal fuel economy standards to Combo 4. This
finding indicates the importance of local action to expand access to electric vehicles and
charging facilities, while also supporting and pushing for strong state and federal clean fuel and
vehicle standards.

Figure 8  | Total GHG Emissions, Local, State, and Federal Actions,
Portland Region (1990 – 2050)



9. Fuel shifting increases VMT & delay

VisionEval Phase 1 findings indicate that fuel shifting and zero emissions vehicle adoption can
increase VMT and delay. While more electric and zero-emissions miles can reduce carbon
emissions, shifting to ZEVs does little to increase VMT & delay (Figures 9 & 10).

Figure XX shows that fuel shifting policies that encourage ZEV adoption lead to greater
system-wide VMT than other scenarios, likely because current fee structures (e.g. fuel taxes) and
lower operating and maintenance costs of ZEVs lower the cost of driving ZEVs compared to
traditional internal combustion engine vehicles. Figure 10 shows that, total vehicle delay also
increases under fuel shifting policies, as people drive more low- or zero-emissions miles. These
findings indicate that the City of Portland must be strategic in its electrification efforts to avoid
undermining VMT and congestion reduction targets.

Figure 9  | Total daily VMT (light vehicles), Portland Region (1990 – 2050)

Figure 10  | Total vehicle delay (light vehicles), Portland Region (1990 – 2050)



Appendix A | Details of Policy Bundles Tested in VisionEval Phase 1

PBOT POLICY BUNDLE INPUT COMPONENTS

Land Use Demographics & Land Use
● % Mixed Use

Fuel Shift Transit
● Transit Vehicle Powertrain
● Transit Alternative Fuel Mix

Vehicles & Fuels
● EV charging availability
● Local electric carbon intensity
● TNC average vehicle age
● CNG/RNG

Fuel Shift (2) Add to Fuel Shift
Vehicles & Fuels
● Fuel carbon intensity
● Household average vehicle age
● Urban delivery vehicle age
● % light trucks & SUVs- household & urban delivery vehicles
● Vehicle powertrain mix- households, urban delivery vehicles, TNCs, heavy trucks

Carrots Roadways
● Arterial Operations Programs

Transportation Options
● Bike Diversion
● Workplace TDM
● Home-based TDM

Transit
● Transit Revenue Service



Sticks Roadways
● Freeway & Arterial Lane Miles

Parking
● Average parking rate/day
● Working parking- % of workers who pay
● Working parking- % of workers in cash-out program
● Residential parking

Pricing
● State & local gas tax
● State & local annual vehicle fees
● Annual vehicles sales tax fee
● Congestion Charge (per mile)
● PAYD insurance
● VMT fees
● Carbon fees recovered
● Other externalities recovered
● TNC fee

Combo 1-
Carrots & Land Use

Carrots
Roadways
● Arterial Operations Programs

Transportation Options
● Bike Diversion
● Workplace TDM
● Home-based TDM

Transit
● Transit Revenue Service

Land Use
Demographics & Land Use
● % Mixed Use

Combo 2-
Carrots & Fuel Shift

Carrots
Roadways
● Arterial Operations Programs

Transportation Options
● Bike Diversion
● Workplace TDM
● Home-based TDM

Transit

Fuel Shift
Transit
● Transit Vehicle Powertrain
● Transit Alternative Fuel Mix

Vehicles & Fuels
● EV charging availability
● Local electric carbon intensity
● TNC average vehicle age



Transit Revenue Service ● CNG/RNG
Combo 3-
Carrots & Sticks

Carrots
Roadways
● Arterial Operations Programs

Transportation Options
● Bike Diversion
● Workplace TDM
● Home-based TDM

Transit
● Transit Revenue Service

Sticks
Roadways
● Freeway & Arterial Lane Miles

Parking
● Average parking rate/day
● Working parking- % of workers who pay
● Working parking- % of workers in cash-out program
● Residential parking

Pricing
● State & local gas tax
● State & local annual vehicle fees
● Annual vehicles sales tax fee
● Congestion Charge (per mile)
● PAYD insurance
● VMT fees
● Carbon fees recovered
● Other externalities recovered
● TNC fee

Combo 4-
Carrots & Sticks,
Fuel Shift, Land Use

Carrots
Roadways
● Arterial Operations

Programs
Transportation Options
● Bike Diversion
● Workplace TDM
● Home-based TDM

Transit
● Transit Revenue

Service

Sticks
Roadways
● Freeway & Arterial Lane

Miles
Parking
● Average parking rate/day
● Working parking- % of

workers who pay
● Working parking- % of

workers in cash-out
program

● Residential parking
Pricing
● State & local gas tax

Land Use
Demographics & Land Use
● % Mixed Use

Fuel Shift
Transit
● Transit Vehicle

Powertrain
● Transit Alternative Fuel

Mix
Vehicles & Fuels
● EV charging availability
● Local electric carbon

intensity
● TNC average vehicle age
● CNG/RNG



● State & local annual
vehicle fees

● Annual vehicles sales tax
fee

● Congestion Charge (per
mile)

● PAYD insurance
● VMT fees
● Carbon fees recovered
● Other externalities

recovered
● TNC fee

Combo 5-
Carrots & Sticks,
Fuel Shift (2), Land
Use

Carrots
Roadways
● Arterial Operations

Programs
Transportation Options
● Bike Diversion
● Workplace TDM
● Home-based TDM

Transit
● Transit Revenue

Service

Sticks
Roadways
● Freeway & Arterial Lane

Miles
Parking
● Average parking rate/day
● Working parking- % of

workers who pay
● Working parking- % of

workers in cash-out
program

● Residential parking
Pricing
● State & local gas tax
● State & local annual

vehicle fees
● Annual vehicles sales tax

fee
● Congestion Charge (per

mile)
● PAYD insurance
● VMT fees

Land Use
Demographics & Land Use
● % Mixed Use

Fuel Shift (2)
Add to Fuel Shift
Vehicles & Fuels
● Fuel carbon intensity
● Household average

vehicle age
● Urban delivery vehicle

age
● % light trucks & SUVs-

household & urban
delivery vehicles

● Vehicle powertrain mix-
households, urban
delivery vehicles, TNCs,
heavy trucks



● Carbon fees recovered
● Other externalities

recovered
● TNC fee

Business as Usual
(BAU)
STS Vision
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Appendix B

Community Partners Feedback to PBOT’s The Way to Go: People

Moving in Portland (TDM Action Plan)

In March 2020 the TDM Action Plan was kicking off engagement with PBOT Community Partners when

the COVID-19 pandemic disrupted life globally and the city adjusted to a new reality. We had one in

person session prior to the Stay Safe Stay Home order where we received feedback from Hacienda CDC

and the Albina Vision. Subsequent engagement was through phone calls and virtual meetings that took

place in late April and May with representatives from Urban League, Latino Network, REACH Multnomah

County, Green Lents, Ride Connection, Verde Northwest, NAYA, AARP, APANO, and Rosewood Initiative.

Here is a summarized collection of comments.

COVID-19 Impacts
● There is anxiety and concern around how to use TriMet Safely. Community members are also

concerned about the health of Bus Operators.  Some communities are organizing around the

distribution of personal protective equipment to transit riders, and bus operators.

● The breakdown of communications through language barriers is apparent in many communities that

speak languages other than English. Messaging is unclear about what the Stay Home order means,

and what precautions or new requirements are now in place to use public transit and move about

the city.

● The shift to digital communications has meant that many community members are left behind. An

enormous amount of work is going into getting more digital access for community members and

teaching users how to interact with virtual meeting tools. In person computer classes have been

suspended.

● Increased incidents of harassment towards the Asian community are being reported, creating

another barrier to walking in the public realm.

Barriers to Walking, Biking, and Taking Public Transit
● Cost – When many folks are living paycheck to paycheck there is little slack in a household budget. It

was repeatedly said that the cost to ride public transit, even using the low-income fare discount is

still a burden and barrier to using transit. Additionally, the high capital cost of purchasing a bike,

helmet, accessories (lock, gear), and paying for secure storage are difficult to overcome.

● Lack of a secure space to park bikes – is also a barrier that many communities face, citing tight living

quarters that don’t allow for a bike, and no options nearby to rent space.

● Safety – personal safety is brought up by organization serving our Black, Latino, and Asian

communities. Community members are faced with harassment and discrimination from fare

inspectors, police, and other individuals when walking, biking, and taking transit. This has made

community members seek to ride in private vehicles and drive when possible. Digital privacy

concerns are also cited, in having to use the Hop Card system to pay fares because trips are

automatically tracked by the transit agency.



● Time – Many cultural organizations commented that their communities have been gentrified out of

neighborhoods that are close-in to the central city. Simultaneously many lower wage retail jobs (like

at Walmart) are in suburban areas where transit service is less frequent, sidewalks incomplete, and

large roads make biking uncomfortable. This results in increased travel times on buses and makes it

impossible to walk or bike. This time barrier pushes people to choose driving and getting rides from

friends and family.

● Technology Barriers – Tech tools like bus route and arrival information is often inaccessible to folks

who are unsure where to find it. Furthermore, information and awareness of the Greenway Network

is limited or non-existent and an opportunity for walking and biking, is further minimized.

● Language Barriers – Language barriers continue to show themselves through the COVID-19

pandemic as community members are unsure of what messaging is coming from government. This

has caused confusion around the stay at home order and fueled uneasiness around riding public

transit, going out for walks, and bike rides.

● Age and Ability – this should be considered deeply in program design and strategy selection. It was

brought up that PBOT has programs that address youth, but nothing that specifically addresses older

adults.

What demand management strategies would help your community overcome

barriers?
1. Incentive Strategies was the most popular category.

▪ Many said Public Transit should be free - Youth Pass and Low Income Hop Card is a start but

doesn’t go far enough. Programs like the Transportation Wallet that actually lower

transportation costs are welcome and needed.

▪ There was support for a bike coupon program – to offer discounts or subsidies for purchasing

a personal bike. Community members who do not typically bike, and have a cost barrier to

purchasing a bike, and are without a safe place to store the bike have these large barriers to

overcome. This may be a key strategy that is particularly salient during covid-19 pandemic

and recovery phases. E-Bikes were also brought up as a very promising technology for

connecting folks who live farther out to key trip destinations.

2. Information and Engagement Strategies like individualized marketing programs, and open streets

event were said to not address the structural barriers to walking, biking, and taking public transit.

Direction was given to include Black individuals in marketing collateral, to better connect with the

Black community and see themselves for example biking. Language needs must also be addressed in

promoting any program.  Information only delivered in English make it difficult for members of the

community to receive the messaging which further excludes community members from participation

and engagement.

3. TDM Requirements and Pricing strategies had comments that highlighted that East Portland has an

excess amount of parking lot space. It was suggested that the city Tax per parking space and use

revenues to de-pave parking lots and put land to other uses or create pockets of green space for

better air quality, stormwater management, and reduce heat island effect. This would better capture

the costs of business’ impact on the Transportation System and Local Community.



Round 2: Community Partners Feedback to PBOT’ The Way to Go:

People Moving in Portland (TDM Action Plan)
The TDM Action Plan Team met with Hacienda CDC, APANO, Ride Connection, and Multnomah County

REACH to discuss progress on the plan and hear updates on current conditions in the community:

● Financial barriers continue to be the biggest barrier to accessing transportation options for

BIPOC communities. There has been increased unemployment and reduced hours in the service

industry where many community members hold jobs.

● Information is needed in the form of wayfinding (for good walking and biking routes) as well as

health benefits communication.

● Thoughts on delivery mechanisms for TDM programs-

● partner with organizations providing essential services like PPE distribution, meal

distribution, and medical rides to offer timely transportation options information. Often

information is provided in English (written and spoken) and community members who

speak other languages, are left out of accessing new information.

● Provide information and training to staff working in the community. Getting travel

options modeled by staffers and informed on sign up, can help grow followings for

various travel options (like BIKETOWN for All)

● Growing inequality between community members who can order on demand food delivery

(grocery and prepared meals) and those who cannot afford those services.

● Any MAAS platform initiatives would be well informed to include options for seniors and low

income folks like Ride Connection’s services.
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711 SE Grand Ave. 

Portland, OR 97214 

(503) 230-9862

www.altaplanning.com

Date:  January 28, 2020 

To: Portland Bureau of Transportation  

From: Alta Planning + Design 

Re: Neighborhood Transportation Analysis 

The project team analyzed data from Metro’s Transportation Demand Model to understand how travel patterns 

vary across Portland. The conclusions presented in this memo reflect the findings from the data analysis in 

addition to mapping key inputs. 

For the purposes of the analysis, the City of Portland’s Transportation Analysis Zones (TAZs) were placed into 

26 groups of approximately six square miles each (Figure 1). The boundaries of the groups follow Portland 

neighborhood boundaries, where possible. The groups were assigned ID numbers from 1-26, which are 

referenced on the accompanying maps and tables (hereafter referred to as analysis zones 1-26). PBOT provided 

data for these 26 analysis zones (AZ) about transportation mode, trip distance, and trip purpose.  

The trip data was taken from Metro’s 2015 trip-based demand model. Trips were only included in the analysis 

if they originated in the City of Portland. School bus trips were removed from the dataset. The following four 

analysis zones did not have a sufficient number of commute trips originating in these areas, due to the low 

numbers of residential units, and were removed from the analysis: 

• AZ 20 – Forest Park

• AZ 23 – Forest Park

• AZ 25 – Kelly Point/Smith and Bybee Wetlands

• AZ 26 – Portland International Airport

In addition to displaying trip distance and trip purpose, each map presented in this analysis incorporates 

PBOT’s Equity Matrix overlay. The Equity Matrix uses data on race and income to determine an equity score 

from 2 (low) to 10 (high) for each census tract in Portland. For the PBOT Equity Index information on Figures 

2-6, ‘High’ indicates census tracts with a score of 7 or 8 and ‘Highest’ indicates census tracts with a score of 9 or

10.



2 

Figures 2-6 display differences in mode share and trip distance across Portland.1 Key findings from the data 

analysis and mapping exercise are noted below: 

• Transit and bike trips are more common for commute trips than non-commute trips in all of the analysis

zones. (Appendix A)

• The opposite is true for walking. Walking trips are more common for non-commute trips than

commute trips in nearly every analysis zone (Appendix A).

• The share of automobile trips increases as distance from Downtown increases for both commute and

non-commute trips (Figures 2, 3).

• The share of trips over five miles increases as distance from Downtown increases for both commute and

non-commute trips (Figures 4, 5).

• The share of non-commute trips under two miles decreases as distance from Downtown increases

(Figure 6).  There are approximately one million of these non-commute trips under two miles each day,

which is more than twice the number of all commute trips in Portland (Appendix A).

• There are 5.1 non-commute trips for every commute trip (Appendix A).

• Commute trips are generally longer than non-commute trips (Figures 4, 5), yet they are also less likely

to be made by car (Figures 2, 3). Conversely, non-commute trips are shorter than commute trips yet

more likely to be taken by car.2 This is slightly surprising, given that non-commute trips might be

assumed to be more flexible in their time, manner, and location. There are several possible factors that

may be at work here:

o Congestion during commute hours may be a major motivator to avoid driving. Congestion is

less of a factor at other times of day.

o Likewise, Downtown (AZ 18), and secondarily Northwest (AZ 18-19) and the Central Eastside

(AZ 9) are home to many jobs, and do not have free daily paid parking. The desire not to pay

for parking may result in many people choosing a non-car commute.

o Daily commute trips may have more fixed habits than non-commute trips, making it easier to

find and stick with alternatives to driving.

o Commute trips may be better aligned with Portland’s downtown hub transit network.

o Non-commute trips may be more likely to be family trips and/or shopping trips, for which the

car may be more appealing.

• No matter the explanation, however, the fact remains: non-commute trips are shorter than

commute trips (Figures 4, 5), they represent a majority of trips in the city, and the data shows there

are many people who are comfortable and familiar with alternatives to driving for commute trips

who are still defaulting to the car for non-commute trips. This is an opportunity for an intervention.

1 For more information on PBOT’s Equity Matrix, see: https://www.portlandoregon.gov/transportation/74236 
2 Downtown is an exception: the percentage of non-driving trips remains the same for both commute and non-
commute trips. 

https://www.portlandoregon.gov/transportation/74236
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• The City’s best-developed high-speed bicycling corridors (including the Springwater Corridor,

Springwater on the Willamette, and the Eastbank Esplanade), as well as the MAX lines west of 82nd

are co-located with relatively high rates of non-car trip-making (AZ 14, 7, 5, 3, 1). It is not possible to

state causality from this observation, but it may make sense that for these residents the bicycle or

transit trip may be faster and/or more reliable than the driving trip.

• Neighborhoods north of Powell, east of 82nd, and south of Highway 30 (AZ 4, 2, 3, 6) have shorter trips

than their auto mode share might indicate. There may be some opportunities for intervention with 

these neighborhoods. 

• It should be noted that Downtown and Northwest contain high-equity focus areas based on PBOT’s

Equity Matrix. While the data shows that these areas have the lowest auto trips, given the density of

transit and other transportation options, there is opportunity to lower the percentage of auto use for

at least some trips.

• Parts of Portland farthest from the center (e.g. east of I-205; St. Johns; Pleasant Valley; the Southwest

Hills) have the longest trip distances for all trip types, and the highest auto mode share for all trip types

(AZ 1, 2, 3, 4, 21, 22, 15, 16, 17). They are also worst served by transit. Some of these areas (particularly

Outer East) are also the areas of highest equity concern. In these areas, there are serious condition 

concerns, including lack of bike, walk and transit infrastructure, as well as user safety concerns. Any

strategy or program will need to account for these conditions and work to address of the very real

barriers that exist.
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Best Practices
The project team conducted eight interviews with other cities, jurisdictions, and organizations to learn

about best practices in TDM. Interview subjects were selected by PBOT and Alta because of their

reputation as leaders and innovators in TDM. The interviews covered program models, including funding,

team structure, and evaluation strategies, as well as communication and engagement with the public,

political support, and equity considerations.

The project team interviewed the following individuals:

● Wendy Duren, Program Director, Arlington Transportation Partners (General TDM)
● Tien-Tien Chan, TDM Program Manager, City of Austin General TDM)
● Allison Crump, Transportation Planner, City of Boulder (EcoPass Program)
● Kevin O'Malley, Managing Deputy Commissioner, Chicago Department of Transportation

(TNC policy)
● Kacey Brankamp, Program Director, Special Improvements District

- Downtown Columbus (Downtown C-Pass)
● Audrey Harris, Senior Planner & TDM Performance Manager, City of San Francisco

(Developer TDM Program)
● Colleen Stoll, TDM Program Manager, City of Santa Monica (TDM Ordinance)
● Sarah Spicer, Commute Trip Reduction (CTR) Program Manager, Seattle Department of

Transportation (Commute Trip Reduction Program)

Key Takeaways

Impact

● Most TDM program success is seen through required programs or enforced ordinances
as opposed to reward-based, voluntary or opt-in programs. 

● Business services see a lot of success and provide useful data since commute trips are
consistent.

● Pre-tax benefits are not enough anymore; employees are interested in more direct and
useful transportation benefits.

Communication & Engagement

● Customize materials as much as possible, depending on your audience. It is important
to really know your audience and meet them where they are.

● Consider using a dedicated marketing person (or team) to focus on creating customized
materials and communicating the message. 

● Human touch is effective. It is all about building relationships with who you’re trying to
reach.

● In most cases, info/orientation packets seem to work well for both tenants and
employees to make people aware of offered services. 

● Employee retention can be an effective message with businesses and employers.
Partnerships with Transportation Management Associations (TMAs) are helpful in
communicating messages and expanding reach.



● A CRM system is necessary for efficient communication.
● Austin has chosen to create a stand-alone TDM website for the City. At present, PBOT’s

TDM offerings are difficult to find on the City website, and not user friendly.
● Many jurisdictions are using demographically- and geographically-targeted social

media. 
● Developer requirements are self-regulating - no need for special communications or

outreach, because it is a condition of receiving a development permit. Likewise, in Santa
Monica, businesses cannot renew their business license unless they have an approved
plan.

● If possible, circulate concepts and drafts to community organizations and advocacy
organizations before it is voted on to gain early buy in and understanding and to
socialize the public.

Team Structure

● In many cases, TDM programs are possible with small teams (1-3 people). The
partnerships are important to help support the program (transit agency, TMAs, ETCs,
“champions,” other departments).

● Santa Monica began a TMA (Transportation Management Association) as part of their
implementation of a business TDM plan requirement - they needed it to provide
services and support to all of the businesses. Likewise, Seattle has an organization
(Commute Seattle) focused on providing TDM services and support to downtown
employers and helping them comply with the statewide Commute Trip Reduction law.

● Having an active project manager on the transit agency side is very important for
collaboration.

● For employer programs, having a designated Employee Transportation Coordinator is
key for managing, reporting, and distributing surveys.

● San Francisco has a designated building TDM person, who takes over as City liaison once
TDM plan has been accepted through permitting process.

Political Support

● Collect and share data every chance you get; share successes of the program in a report
and make sure it is widely distributed.

● TDM can often be seen as a responsible use of money compared to a large
infrastructure project. It is less expensive and the data often shows a direct tie to VMT
reduction.

● Have a law/policy in place, but communicate the flexibility/adaptability based on the
changing needs of the growing city.

● Concern about real/perceived parking scarcity in downtown Columbus led to support of
employee transit pass program.

● The annual award program in Santa Monica has helped to counteract some grumbling
from employers about new costs/hassle. 

● Regulation is a very powerful tool - City can shift from being the “bad guy” to being the
“good guy” who helps regulated organizations comply with regulations. This is the case



whether it is developer TDM (e.g. San Francisco), business TDM (e.g. Santa Monica) or
large employer TDM (e.g. Washington State).

● Original impetus for Washington State CTR (Commute Trip Reduction) law was air
quality - passed in 1991.

Evaluation

● Create a report - even if no one asks for it.
● Consider weekly/monthly dashboard approach of tracking key performance indicators
● Data sharing with the transit agency can be difficult, but valuable. Form relationships

with the transit agency if they do not already exist.
● Arlington Mobility Lab is a unique example of embedded research capabilities.
● Different metrics in different places. Southern CA, for example, uses AVR (Average

Vehicle Ridership), which is a metric used by Air Quality Management Districts. Seattle,
on the other hand, looks at Drive Alone Rate (DAR).

Equity

● Maintain a close relationship with Equity office/team for official guidance on how to
account for equity goals. 

● Don’t forget to consider the needs of people with disabilities in an equity lens.
● Affordable housing providers are objecting to the cost of TDM Plans in Santa Monica.

Funding

● Columbus downtown employer pass program is partially supported (at 25%) by
property owners through Business Improvement Districts (BID) assessments.

● Most cities are relying heavily on CMAQ funding and federal funding through MPOs
● City of Austin does not pay full market value for transit passes (?) for their programs,

and they feel this is important. Columbus is only paying 4% of the cost of universal
downtown transit passes, under the assumption that not everyone will use them.

● Parking revenue is one funding source for TDM, being used by some but not all cities
that were interviewed.

● San Francisco Developer TDM program is funded through administrative fees associated
with the TDM plan review and permitting process.

● Santa Monica TDM program is funded by per-employee fees that are required when the
TDM Plan is filed.

● CTR in Washington (or Seattle) program has significant funding associated with it, that
helps create robust outreach, communications, program, and evaluation resources.

Program Types

● Arlington feels that their business-to-business outreach is their most effective program
type.

● Columbus feels that a free downtown employee transit pass opened doors to
employers.

● Austin seeks to make their own City program “best of breed” program that serves as a
model to other cities.



● Both Santa Monica and Austin have a strong TDM policy focus.
● Columbus C-Pass program has been most successful with people who live in near-in

neighborhoods.
● San Francisco TDM program helped to push parking pricing and policy goals (such as

unbundling parking from leases) as well as programs. 
● Santa Monica encourages a flexible ‘transportation wallet’ approach rather than

continually having to update the program to reflect emerging new mobility options.



Arlington TDM

Background/Overview

● Wendy Duren, Arlington Transportation Partners Program Director
● Private consultant that expanded TDM program with Arlington County for over 21 years,

started with employer services program
● Programs for employers, developers, schools, and hotels
● Services: vanpool, toll outreach, telework, relocation, brochures, bikeshare. GRH,

commute planner, guides
● https://arlingtontransportationpartners.com/

Impact

● Most impactful programs are business services. They take close to 50,000 cars off the
road every day, 27,000 of them stemming from the employer program.

● Business to Business program (amenities provided at business level so employees and
tenants understand the options).

● Employer services program provides the most effective data as well.
● We are identifying who is currently offering programs and we really try to make sure they

are honed in on transportation benefits
● Safe bus stops, orgs that support subsidized shuttles, also working with Bike share orgs,

really communicating at the employer level
● Getting to the level where we are incorporating programs that support behavior change.

Not as effective if they don't have much to offer in the beginning, we want to bring the
different resources to light.

● Offering a pre tax benefit is not enough anymore - employees are looking for more
now!

Communication & Engagement

● Try to customize as much as possible, depending on audience
● Print, digital pieces, Geotargeting on Facebook, advertising, partnering with other

surrounding jurisdictions.
● Around 200 employees in our program, only 1 in 5 live in county, 80% work in county,

don't live there
● In general, average residency is 3-4 years, so a lot of turnover in the market (there are a

lot of relocation services)
● Most important is just knowing your audience, really ask yourself what type of

change are you trying to create?
● Large set of goals, some what to focus a lot on goals, but it depends where the

community is and meeting the community there

https://arlingtontransportationpartners.com/


● Comes down to human touch- all about that relationship with the employer, and
their residents.

Team Structure

● Program started with 2 people in 1998
● Three big groups: B2B (employers, commercial), Business consumer, Research

Group
● 330 families that 2 reps reach out to
● Working with 900 employers
● 42 hotels and commercial buildings - 1 rep manages
● Arlington commuter services; TDM requirements - 2 people out in the field and reaching

out to buildings to make sure that buildings are meeting requirements
● Marketing- in house designer, and three marketing people who do programmatic work,

BikeArlington (Sales and marketing group)
● Mobility Lab- communication, they do research for Tansportation in arlington county

Political Support

● Support has definitely changed, generally a positive commitment
● Arlington is pretty compact, there are no more roads to be widened. When you are

growing- only thing to try is to have people leave their cars at home
● Politically, economic viability, if congestion is affecting communities, it speaks to

people of all backgrounds
● There are ways to check a lot of boxes with TDM, costs a lot less than every other

transportation option out there.
● This impacts the behavior change (work- life balance)
● TDM is effective and does not cost much money

Funding & Budget

● Variety of CMAC funding (they are putting it into TDM)
● DOT- they have a competitive grant cycle. If we want to offer grants, every year we go

back and rewrite grants
● 2.1 million dollars total (Grant and CMAC).
● It started with $300k in 1998, the amount of $$ has expanded as Arlington County has

seen it grow

Evaluation

● Weekly report (internal reports)
● Quarterly- reporting on deliverables
● Annually- wrap up meeting.



● Report to MPO on a monthly basis
● Unable to get two way data. It would be easy enough for Transit Authority to see people

purchasing transit benefit program, but they do not share.
● Have to go back to employer to gather the data (annually).
● Recommend- any type of data sharing
● Make those partnerships if possible so you are able to get that data

Equity

● Working with all communities, all employers, making sure they are coordinating with
those barriers

● Customized materials to languages, people on staff who speak those languages
(address the reading barrier)

● Bike Share- Nonprofits to work with them at little or no cost.
● More outreach in underserved areas

Multi-Family Residential Outreach

● Try to get into buildings - identify which programs they offer for tenants
● How can we get people to leave their cars at home more often?
● Produce a “1-sheeter” (basic communications, what things are out there, what you need

to know about it)
● Events - avoid events where people are coming home from work and just handed a

brochure
● Strategic about what types of events
● Really ask- what do the residents know? What do they need?

○ Bike tune ups, are they aware of bike share programs?
○ Are there communities who would want shuttles?
○ Purchasing a card ONSITE for new tenants, making sure new people have

access to what they need.



Austin TDM

Background

● Tien-Tien Chan, TDM Program Manager
● Tien-Tien has been at the City for 4 years, hired by transportation department to start

TDM Program
○ Now have a staff of 5 people, operating budget of $1 million

● Focus on three legged stool:
○ 1. Being a best practice employer. City of one of the largest employers in Austin,

want to be a robust commuter program.
○ 2. Community safety program. Working with Austinites to provide education,

outreach and incentive programs to allow community members to make
sustainable transportation choices.

○ 3. Focusing on creating, implementing, local policy. A lot of collaboration and
identification with different departments in and outside the city.

Impact

● Focus over the years: Very opportunistic, making easy wins when possible. It is helpful
to find short term wins while still thinking about the end game of a policy discussion

● Special Events Ordinance- wouldn't have happened as quickly without the timing. If
there is a motivated constraint (mobility, etc), then the public and media are able to really
latch on to , then maybe it is a good opportunity

● Events Ordinance Requirement Austi
○ Requirement is for events that meet large threshold must implement mobility plan
○ TDM strategies across a few categories by mode, and annual surveys and

reporting back to special events (usage and success of strategies implemented)
○ Highlights multimodal choices to all event attendees which is an excellent

marketing opportunity

Communication & Engagement

● New website (getthereatx.com) aims to explain what the goals of TDM are, and
understand why they are a piece of the solution

○ Washington DCs (go DC go) website was the example they worked from
● Communicating TDM with specific stakeholders - SMART TRIPS program

○ Out in the community, providing education and resources to explore their
neighborhood, try transportation options in a stress free environment. Taking a
step back from peak commute times, congestion, etc.

● Talking to different partners, presenting to boards and commissions, presenting to the
pedestrian Advisory council, getting out there as a resource.

● Coming in with some naivety, and focusing on how to help



Political Support

● 4 years ago, the support was somewhat there. TDM was somewhat mentioned, but only
mostly in bike and climate plan.

● There was a foundation and now it has grown a lot
● In the process of updating Land Development Code, biggest impact area that TDM can

have in the City
● There is a lot of TDM language, policy, and relatively aggressive parking language in the

LDC for Texas standards.
● Updated the citywide strategic mobility plan for first time in 20 years ~50 TDM

approaches in there
● Progressive city council make up

○ Several TDM advocates

Funding

● Operating budget through transportation department
● They have utilized regional council of government, applied for grant funding
● Another source is MPO, manages and reallocates from service transportation
● Agreement with CapMetro - co-fund neighborhood smart trips program

○ 50/50 match
● Trying to get more access to parking revenue - will be increasing, more flexibility to

promise to allocate some of that funding to TDM; this will be an important way for our
program to grow in the future.

● Rough allocation
○ Spending 300k on Smart Trips education and outreach
○ About 200k supporting Movability, which is the TMA
○ 100-200k on communications and outreach that is more focused on geththereatx,

website, branding, etc.
○ 50k on internal programs (mainly staffing)

Evaluation

● Annual report that is holding team accountable and showing partners what they are
doing

○ No one asked for this reporting- incredibly important to continue to justify the
programs

● That is the main type of reporting for TDM program. We also started doing one for the
first leg of the tool, and a lot of people outside the CIty ask us for data to replicate the
program. It is helpful because there are different departments in the City, Our bigger
program, smart trips, allows us to document more of the data collected.



Equity

● Equity section in Strategic Mobility Plan
● Created an equity office at the City

○ Director of equity created a framework for different Departments
○ Official guidance to understand how to take into account meeting equity goals.

E.g. Smart Trips education and outreach, leaned on equity office and they have
helped to make sure they are reaching out to the right areas and marginalized
communities.

● Get There ATX website- completely missed looking at website from the lens of people
with disabilities

○ Got clear criticism for this and made adjustments.

Partnership

Relationship with CapMetro
● Do not pay full price and collaborate very closely
● Both sit on TMA board
● Actively involved in providing services to companies
● Have separate general outreach
● Deliberate in touching base with them and making sure they are aligning/sending the

same message
● Having an active PM on the transit agency side is very important for active collaboration
● City employees have free annual transit pass - City only pays per ride
● 20% discount

Misc.

Business Expansion Program
● Original program was housed under economic development department and had been in

place for about 10 years, initial motivation was bringing high tech businesses into Austin,
bringing high tech jobs & high paying jobs into the city.

● Past year, went through public outreach process with community members & small
business owners, developers to get a better understanding of the new needs

○ Less focused on high tech jobs, more focused on range of all pay jobs
○ Created tiers where you can be a business moving into austin, relocating, etc.

Different types of different requirements.
○ Created a point matrix - Julie Anderson is our contact for that.



Boulder EcoPass Program

Background/Overview

● Allison Crump, Transportation Planner
● This is an annual transit pass purchased by residents or a neighborhood organization for

all members of participating households. This photo I.D. smart card pass entitles
residents one year of unlimited travel on all RTD Local, Regional, Airport bus and
light/commuter rail routes. The only services not available are special services, which
include: Access-a-Ride, BroncosRide, BuffRide, etc.

● To be eligible, a neighborhood must be represented by either a county or city
government entity, or a registered homeowner/neighborhood association (applicant) and
neighborhood must be within the Regional Transportation District boundaries.

● 2 ways to enter program:

1. A neighborhood association can enter into a contract with RTD for the entire
neighborhood with

2. A city or county government entity representing the neighborhood can enter
into a contract with RTD for the entire neighborhood. A group of neighbors can
organize a volunteer effort to canvass their neighborhood door-to-door, raising
funds to fulfill the contract amount.

Impact

● Started in the mid 90s
● As a program of RTD, any neighborhood in the Denver region is eligible
● It is primarily in boulder. We have seen a lot of success in boulder because:

○ 1. We provide subsidy for affordable housing.
○ 2. We have a neighborhood ecopass coordinator- they have the means to do it.

● RTD program overarching, then you have City of Boulder support program.
○ Over 50 neighborhoods now, over 7,000 households, unable to say how many

individuals they have in the City.
○ In Boulder, there are over 80,000 Eco Passes that are active.

● Business, neighborhood & university programs- Allison runs the neighborhood program
and soon the business. University programs are run by the University staff .

Communication & Engagement

● Reaching new neighbors: goal is to be more proactive about this.
○ Want to reach HOAs because it could just be bundled in the dues and offered as

a benefit to residents
● $175 per household in a neighborhood, it has to be an entire block or connected



● Work with the development team and if over 40 households, require them to have
ecopass program for 3 years; after 3 years, residents can continue to run the program

○ Allison is support for neighbors and coordinators. Helps get programs off the
ground.

○ If less than 40, require developers to set aside funds to build in, not as effective
but providing options is what is important.

● List of coordinators where they can communicate all at one time
● During renewal season (Jan 1) RTD will release contracts to coordinators, they collect

funds, then they turn them into RTD in January
○ Only about 10% are HOAs, others are just neighborhoods
○ Allison’s team signs for those neighborhoods so they are legally abiding for RTD.

● Attends meetings, meets with individuals

Political Support

● Never really had a lot of push back in her time here
● With households, she developed metrics - always connecting back to the data
● Annual coordination meeting with city council - all support program
● Some controversy with RTD - they had promised a discount on the program, but did not

follow through

Funding & Budget

● $320,000 for subsidizing the Neighborhood EcoPass program
● They have an annual budget for the program, plus the fee that each neighborhood puts

in
● Two ways for collecting funds

○ check/cash and deposit in account
○ Other one is Cheddar Up- anyone can pay online and require monthly payments

from residents so coordinators don’t have to deal with the case

Evaluation

● Send out resident and employee surveys every 3 years
○ EcoPass program not specified though
○ In terms of metrics, RTD doesn't give info; they dont give for privacy reasons

Equity

● Boulder has a lot of housing equity issues
○ Additional subsidy if there is more affordable housing

Lessons Learned/Changes
● Would like to figure out a way to reduce volunteer time



● If there is not a neighborhood coordinator, there is no way to run the program
● Would also like to figure out a way to dovetail

○ If there is a neighborhood that is not large enough - trying to figure out how to
help them

○ Just don't have the time or resources to support all neighborhoods
○ Would like to create a program that has more control of which neighborhoods are

included - bringing more access to underserved neighborhoods

Misc.

● Receiving pass process: coordinators get info and residents show proof of residency,
coordinators upload info to portal, coordinators can either take photo or residents can
send in photo, then they coordinate orders from Allison, and send in the mail. Then
mailed to coordinator then they have to send to person.

● They have local BTC (boulder transpo connection) that helps out with contract that helps
out with residential and business EcoPass program.



Background

● Kevin O’Malley, Managing Deputy Commissioner, Chicago DOT

● The TNC’s in the City of Chicago include Uber, Lyft, and Via

● Consider:

○ Where is there congestion?

○ What does Ridehailing offer? What else can we understand?

○ What can we do to encourage people to share rides?

● The TNC fees are not a percentage; they are flat fees

○ For a solo ride, the fees went up from 72 cents to $1.25

○ If you start/end a trip in the downtown area on a weekday between 6-10pm, the taxes

are higher ($3)

Impact

● The impact of this program is unknown as it started Jan. 1, 2020

● The program is less of  TDM strategy and more of a means to collect revenue and make other

transportation options more appealing.

Communication & Engagement

● Kevin was not aware of the communication efforts around encouraging people to share rides to

avoid the fees

● There was discussion of addressing equity concerns by engaging and communicating with

lower-income neighborhoods that they can avoid the fees by sharing a ride, though it is not

currently in the plans

● Concepts and drafts were circulated to community organizations and advocacy organizations

(Active Transportation Alliance) to gain buy in and understanding. Then announced the concept

publicly ahead of alderman and the mayor adopting the budget. So the public was socialized to

the ideas before they were voted on and before they take effect January 1.

Political Support

● The new mayor is a major supporter of the policy

● In general, the public understands that congestion is a big problem and believe that the public

transit system should be supported

● The fee increase has not gone into effect yet, so it is unknown what the public response will be

● The tax is additionally palatable because many tourists use rideshare in the central city to get

around and so it’s leveraging tourist dollars for local investment.

Funding & Budget

● The City has severe structural deficit problems, so most of the revenue is going into the budget

for the City - “filling a budget hole”



● Some of the funds are going toward bus improvements and a bigger congestion pricing study

Evaluation

● The City has a good partnership with the TNC companies and data sharing is not a problem

● It was not clear how this partnership came to be, but Kevin alluded to the partnership being that

way from the start

Equity

● There are always equity concerns with flat taxation

● They received some pushback, so they decided to invest some of the funding in bus

improvements

● 40-50% of rides in lower-income areas were shared rides to begin with



Columbus - Downtown C-pass

Background/Overview

● Kacey Brankamp, Program Director, Downtown C-pass
● https://morpc.gohio.com/regional-programs/downtown-cpass/
● C pass program is for 30,000 eligible employees; provides free unlimited access to

transit (bus system)
● Currently funded through the end of next year
● Designated account managers for each company, account managers have the ability to

sign employees up

Impact

● There are 430 out of 750 companies enrolled in the program
● Service improvements as a result of the program

○ Added service to two suburbs that saw a big uptick
○ Because they are increasing ridership, they are seeing results

Communication & Engagement

● Communication goals started as making people aware of the program, it has since
transitioned to increasing ridership and usage

● Program coordinator assists with customer service
● The FREE pass allows them to get in the door of employers - it brought interest that

didn’t used to be there
● When launching the program, they had no budget for marketing.

○ Created educational materials, and worked with tenants to become aware
○ One-on-one meetings to inform people
○ Tabling events at lobbies

● Earned media- helped a lot in raising awareness. Once we launched, we continued with
tabling events

● Transportation choices are personal, so it helps to have one on one time. It is time
intensive but it was valuable for awareness of organization in general.

● When working with a specific building, they would reach out to an existing rider and if
they got someone to sign up, they and new rider would get a gift card

○ Worked with transit authority to confirm ridership
○ Not a lot of participation in this

● Table events were in lobbies of eligible buildings
○ Getting new companies to sign up

● 2019 has been focused on increasing ridership and reaching employees more directly.
● Tried a lot of strategies and Transportation Authority has set aside $$ for marketing for

this program.

https://morpc.gohio.com/regional-programs/downtown-cpass/


○ Maybe $50k towards marketing campaign (billboards, digital advertising)
○ Smaller more targeted campaign targeting CEOs and managers in buildings(

$10k).
● Testimonial videos- actual Columbus employees that have benefited from the program.

Team Structure

● Program Director and Program Coordinator
● Special Improvement District - ED and team support program
● Transit Authority - Marketing Manager, IT folks, other support roles (not working on

CPass exclusively)

Political Support

● Parking crisis was the reason why we really started this program, leasing companies
were having difficulty leasing space in the downtown core because tenants were
concerned about a lack of parking and congestion.

● 87 per 100 people had been driving to work
● Ridership was 5% before the program started
● Pilot in 2015

○ Worked with 5 employers, 800 employees had access to a transit pass
○ The ridership of transit doubled
○ Success in the pilot program and it has taken off from there

● Transit Authority involvement
○ Convo started with CEO and CFO - thought it could be beneficial
○ Drive by downtown property owners

● Further into the process, more people got on board and helped champion the program

Funding & Budget

● Private contribution of 25% for cost, the other half is Metro Planning Commission and
provided funding guarantee

○ They approved spending up 2.8 million dollars
● Funded through the end of next year, in the process of going back to property owners to

see if they want to renew the program.
● Start meeting with property owners, gather signatures, review special assessments.

○ Property owners only covering 25% of the funding, but it looks like property
owners are willing to double.

○ They currently pay 3 cents per sq ft., proposed is 6 cents
○ Will know in January if they have property owner support
○ Funding gap - special improvement district will increase parking meter rates and

increased revenue can be used toward CPass Program



Evaluation

● Hired a 3rd party to help us conduct surveys of employees and employers
● Survey in the fall of 2018 and survey in Spring 2019 to commuters downtown
● Worked with about 25 companies closely to get all employees, regardless of if they use

CPASS
○ It was a commuting survey

● In spring 2019, 2600 employees completed the survey
● Ridership went from 5% to 10-14%
● People were most motivated by saving money
● Income levels were pretty spread out
● Also did an employer survey to all companies who are enrolled in the program

○ 17 companies said program had played a role and helped with retention and
recruitment and they know of employees that had given up parking. Published
survey results.

● Ridership results has been harder to get- The Transit Authority doesn’t currently have
their full functioning system. Hope to get the data soon.

Equity

● There was concern that downtown employees (white collar) were getting free transit,
while people who may need it more weren't getting it

○ Weren’t supposed to use the word “free” when they were marketing it
● Almost 20% in downtown earn less than counties living wage
● Downtown is the largest job center in the region so all of our underserved neighborhoods

have access to downtown
● This isn’t just helping high paying jobs.

Partnership

● Is transit authority charging?
○ They are not charging full price. $1,020 vs. $40- so a huge 96% discount.

Purchasing access for a pool of 340,000 downtown employees
○ They discount it at a huge cost because not everyone will use it.

● Is the transit open to paying?
○ Took years to put together
○ It as a university program at first, same as what students pay. They are paying for

40,000 employees because it was close to the pool of students at Ohio State
university. They wanted numbers to be similar to that program.

○ To discount a rate like that, it look a long time to negotiate.
○ Now they love the program, they are excited, but not initially



Misc.

● There are smaller groups who advocate (Yay Bikes)- big advocate for biking. Received a
grant from ohio DOT to help with Cpass program, and yay bikes helped to organize
small rides. They did surveys to understand the mode change.

● They have seen the greatest shift from driving to transit in neighborhoods adjacent to
downtown.

● Also a shift in 2 particular suburbs, those people are driving to a park and ride and bus
into downtown. Those were people who were driving before, and maybe got free
parking, but now they are trying this program.



San Francisco - Developer TDM

Background

● Audrey Harris, Senior Planner & TDM Performance Manager
● Reduce VMT generated by new development projects in the City and County of SF

○ “Unbundling” parking from lease costs, providing bicycle parking and amenities,
subsidized transit passes, and carshare/vanpool programs

● Four land use categories: retail, office, residential, other
● Based on the Development Project characteristics, a point target is calculated

○ TDM Tool
● TDM Menu of Options - property owner can select up to 26 TDM measures to achieve

target
● Each TDM option is assigned a number of points

Impact

● 3 TDM transportation programs
○ TDM - distributes commuter options
○ Citywide programs - planning department, local transportation agencies, county

transportation agency
○ Land use - large scale projects and policies

● The developer program is impactful because it is required
● Further information on other TDM efforts: City of San Francisco’s TDM Plan

Communication & Engagement

● Developers know about the requirement because it lives in planning code, project
evaluation

● There is no need for communication efforts, a project won’t pass if the TDM plan is not
submitted

● TDM requires property owner to give new tenants the TDM requirements as part of
agreement. You can get points for having orientation packets with info

Team Structure

● Project gets assigned to project planners (through applications)
● Audrey is there as a support for the planners, then she takes over project when it has

been titled and TDM has been recorded on property

Political Support

● The program is justified because of focused reductions of VMT

http://www.sftdmtool.org/
https://www.sfmta.com/sites/default/files/reports-and-documents/2017/12/11-7-17_item_11_transportation_demand_management_plan_0.pdf


● Research & data based
● The county is a partner in research and understanding measures in how they are

performing, etc.
● They are working on scoping out studies and evaluating programs.
● SB 743 required changes to the guidelines regarding the analysis of transportation

impacts
○ VMT is now the primary measure of impact instead of Level of Service
○ No longer evaluating based on auto-delay, looking closely at the efficiency of

other modes

Funding & Budget

● Developers pay for all of the projects

Evaluation

● CAPCOA’s report on quantifying GHG mitigation measures - A great place to land on
when justifying the effectiveness of TDM measures on reducing VMT.

● Over the life of the project, Planning Department staff will verify that the TDM coordinator
is maintaining physical measures and continuing to provide programmatic measures as
specified in the TDM Plan. For the life of the project, the TDM coordinator will submit
ongoing monitoring and reporting forms and supporting documentation, along with the
associated administrative fee.

Equity

● There is not really an equity component
● Affordable housing piece - you get more points for having more affordable housing

(Affordable housing only has to meet a percentage of their point target).

Misc.

● Most popular choices in the TDM menu: car share, delivery support- temporary locker
system; delivery system; family amenities- project will have extra storage, shopping
carts, storage; real time transportation information displays. Low hanging fruit but
impactful.

https://ww3.arb.ca.gov/cc/capandtrade/auctionproceeds/capcoa_quantifying_ghg_measures.pdf


Santa Monica TDM

Background/Overview

● Colleen Stoll, TDM Program Manager
● We also spoke with Jack Moreau and Emily Han who work with employers on the TDM

Ordinance

How employer TDM ordinance came about:
● They already were subject to the South Coast Air Quality Management District, which

affected employers above 250 employees
● Key measurement is AVR (Average Vehicle Ridership) = # of employees arriving at

worksite / # of cars
● SCAQMD goals varied depending on region, from 1.3 AVR (rural) to 1.75 (DTLA)
● With AQMD permission, City took over enforcing policy within city limits
● Lowered threshold to 50, then 30 employees – 444 new employers now affected
● Were legally required to offer buy-out option, but that didn’t actually support their

congestion management goals
● Therefore, they made it hard to learn about and successfully opt into the buy-out

program
● Result is that at SCAQMD program, 20% write plan; in SaMo, 80% write plan
● Strengthened the performance goal – now ranges from 1.6 to 2.2 AVR
● Companies must provide a TDM plan that gets approved by the City – if they fail

to, they are fined and then eventually will lose business license
● Get # of employees from business license, but in that process they discovered that it

was not a required field – now is required. Have to do a lot of following up to update
those numbers over time.

Impact

● Must achieve average AVR target, tied to their access to transit
● Smaller ones without access to transit have the lowest performance criteria
● If they are not making progress, then they have to add strategies. But if they are meeting

their target, they don't need to do anything else. They might not be doing anything, and
per AQ District, that is completely fine

● Development ordinance- there are specific items that employees and residents need to
do in these new buildings

● Transportation allowance- employees or residents who do not own a car/drive to work
are given a flexible transportation allowance

● Didn't want to have to keep updating code with all new mobility, so it’s now a generic
transportation allowance



Communication & Engagement

● Begin with business license department - first clue that a business exists.
● It is difficult to know how many businesses there are in SM, something that can definitely

be improved
● Send notices through mail, ask to sign up and attend training
● The trainings were a great way to initially engage businesses and have them think about

their transportation impact
● Try to tailor to employer
● If people do not plan, try to work with them and if no action is taken, we put a hold on the

business license
● Transportation management organization (TMO) - really help to promote and encourage

this program
● TMO- newsletters, great resource for employers who are caught off guard with regulation
● Employee retention messaging
● Get very involved to make sure residents/employees are aware of the transportation

allowance
○ Review lease language
○ Adding to website, make sure it is actually being offered to people

Team Structure

● The three of them are in the planning department.
● No DOT in SM
● Tied closely to city planning
● Work closely with the people who are reviewing development projects

Support

● Overall mixed support from employers
● Some see the importance of it, but others are just compliant and irritated by the extra

cost
● Awards program has helped

Funding & Budget

● Self funded
● Regulate per employee fee - that fee pays Jack and Emily and one currently vacant

position
● Encourage employers to meet their tdm target by giving them a discount on TDM fee

○ 60% off for meeting AVR achievement
○ 25% off for joining TMA
○ The better they are doing, the less revenue that is coming in



○ Have benefited from the fact not many have reached their target
○ Not the best model

Evaluation

● AVR %
● Plans aren't all happening at the same time - businesses are all on different times
● Plans that are due to our office are reviewed to make sure survey data is accurate and

scanned for inconsistencies
● Perform audits
● No big report of all employers that are regulated
● Go to city council once a year to report on the progress
● With employers they do quarterly reporting

Equity

● Everyone has equal responsibility to trying to achieve equal obligation for AVR targets
○ Tied to access to transit, not to industry types

● For 100% affordable housing, we require TDM plan
○ Affordable housing is pushing back - do not want to provide the allowance

● No big equity plan quite yet.

Partnership

● Work directly with metro
● Note: 90% of people working in SM do not live there
● Work with TMOs/TMAs
● Worked with Metro on employer pass program - only have to pay for the trips that they

use

Lessons Learned

● AQ District - geared towards emission and not congestion. We regulate small employers-
you need to do worksite transportation plan, the bureaucratic process is unnecessary.

● AQAC- when employers are choosing strategies, they have to choose 5. That number is
arbitrary

○ Would prefer them choosing 3 great ones, instead of 5 okay ones
● Developer TDM- flaw- we have a low cost to developer. If they are building parking

space, the developer then uses the transportation wallet.
● So if you are a resident “average joe”, we don't have great incentives for them -

meaning someone who owns a car, but is interested in other options
○ In terms of programmatic incentives, it only really exists if you are a car free

resident or employee



○ Looking to add in the “average joe” TDM; and the cost to the developer. Not
everyone is ready to go from car ownership to nothing.

● CRM system- highly recommend CRM system
○ CRM system to coordinate between developer side from the employer

universe



Seattle - Commute Trip Reduction (CTR) Program

Background/Overview

● Sarah Spicer, SDOT CTR Program Manager
● Strategic Plan
● It is a Washington state program funded by state and state law that provides structure of

program. The program applies to any employer with 100 or more employees (that arrive
between 6-9 am)

● Every two years, employer required to conduct a commuter survey.
○ Odd years: Commute Data
○ Even years: Program Reporting

● Currently work with 270 employers
● Contract with Commute Seattle to provide services to employers affected by CTR law
● The city has been divided into geographic areas, called networks, for the purposes of

target setting. Each network is assigned a target Drive Alone Rate (DAR) that
CTR-affected employers located within that network will work to achieve.

● Apply to employer sites with 100 or more full-time employees (that arrive between
6-9am), located in a county with more than 150,000 residents

● Employers must appoint an ETC
● Employers must select at least two programs from a long list of options. Examples:

○ Bicycle parking/lockers
○ Ridematching services
○ Public transit subsidies
○ Alternative/flexible work schedules
○ Increased parking charges for SOVs
○ Shuttle/custom bus service
○ Attend TMA meetings/network events

Impact

Reasons for success:

1. State law - able to get in the door.
2. The program has evolved beyond regulatory progression - provide programs and

resources and are designed to be helpful for employers.
3. Data element - the data from surveys and program reports are very telling.

Communication & Engagement

● Contract with Commute Seattle, and they provide implementation services
○ Weekly emails to affected companies
○ Plan trainings and events

https://www.seattle.gov/transportation/projects-and-programs/programs/transportation-options-program/commute-trip-reduction-program/seattles-2019-2023-networks-and-targets


○ One-on-one client training
○ B2B relationships with companies

● Customizing the message
○ Divided city into neighborhood groups (networks) - a map that is divided by land

use and infrastructure context, that ensures the program is customized to that
neighborhood

○ It helps to have those areas to provide more guidance on what we should
be providing

Team Structure

● CTR- 3.5 full time people at commute Seattle.
● Team at SDOT- one employee full time

Political Support

● Started with the law from 1991- state clean air act
● State and jurisdictions worked together to put together initial program

○ There have been a few updates (not a lot) since 2006
● Over the years, state has been very welcoming with flexibility, state has the ability to

implement ideas based on what they see fit
● Within the seattle, TDM is something we really need to do in a growing city

○ Supported in terms of policy and having a law put in place to guide, but
also having that flexibility

Funding & Budget

● State funded, same allocation from state for about a decade
● $900,000 for every biennium

○ Most goes to Commute Seattle contract, but the other part is used in house
○ All funding goes directly into program.

Evaluation

● Several metrics
○ Drive alone rate - commuter survey
○ SOV data and tracking
○ Also track benchmark to understand trends

● State requires and designs the survey - not as much flexibility with the questions
● Working with state to update, has not been updated in a while, current survey does not

capture TNC usage.

Equity



● There is a predefined population, being employees of those employers (so a little
different in that way)

● Always have the resources available to different sub groups (languages, anything
specific to their site or neighborhood)

● Reduced fare information
● It is very case by case

○ Report on what type of information is requested and/or what specific outreach
was/is needed for that specific group

Partnership
● Commute Seattle is the middle man between employers and the transit agency
● Work closely with Metro, they also have their own CTR program, they do other work

within the county and on a much bigger scale
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