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Introduction
The San Francisco Bay Area is one of California’s most vibrant regions.
Composed of nine counties and 101 cities, the Bay is home to around 7.15 million
residents, with large populations living in San Jose to the south, San Francisco to the
north, and Oakland to the east. The Bay is prosperous, with an annual GDP of $535
billion that would rank 19th in the world among national economies. Moreover, the region
boasts the highest GDP per capita in the United States and is at the cutting edge of
global technology and research. Despite the international renown and economic
successes of the Bay Area, there exists a growing transportation infrastructure crisis in
the region that local municipalities and policymakers struggle with today. Many
financially-struggling public transit agencies are operating at full capacity during rush
hours, forcing a growing population of workers to continue to rely on single occupancy
vehicles (SOVs) to make their daily commutes. Currently, roughly 67.4% of the working
population (2,268,065 people) drive to work alone, congesting roadways and
contributing significantly to air particulate matter. As the Bay Area’s population is
projected to grow rapidly in the coming years, traffic congestion during peak commute
hours is an ever-growing issue that city and county governments are looking to resolve.
One effective tool that municipalities both in-state and elsewhere have
employed to curb SOV trips during peak commuting hours is transportation demand
management (TDM). TDM is an umbrella term for policies and practices that are
implemented to steer commuters away from cars and towards alternate transportation
modes, such as public transit, bicycling, or vanpooling. The benefits of TDM are clear.
By boosting the alternate mode share among commuters, cities can enjoy less traffic
congestion, reduced parking demand, shorter commute times, and lower greenhouse
gas emissions. Successful TDM policies can end up saving both employers and
employees time and money in the long run. TDM can be implemented at all levels:
employers and businesses can buy transit passes for their employees, property owners
can install bicycle racks on site, and governments can pursue policy or pass legislation
to incentivize or force a shift in behavior.
However, one avenue through which many municipalities have begun to initiate
TDM policy has been the creation of transportation management associations (TMAs),
special organizations established in cities to carry out TDM policies on behalf of the
municipality. In California, state legislation aimed at curbing greenhouse gas emissions
necessitated the creation of a number of TMAs in the 1980s. In the Bay Area there
already exist TMAs in commuter-heavy municipalities that have seen marginal success
in shaping residential and employee commuting trends. However, many of the Bay’s
cities are still without TMAs, and existing organizations continue to seek policy
recommendations to shift commuters towards alternate transportation modes. This
research aims to compile and present effective TDM policies from TMAs in the Bay Area
and elsewhere in the United States. By developing a better understanding of the
organizational structure, funding mechanisms, TDM practices, and survey methodology

of successful TMAs, this document hopes to serve as a reference for organizations in
the Bay Area that look to reduce SOV trips through TDM.

Literature Review
"
With these ideas in mind, we set out to understand and digest the existing
literature (either studies or policy) on this subject. There have been many studies
regarding the environmental costs and benefits of TDMs and their best practices, and
some with a specific focus on the Bay Area. Of those relating to TDM best practices as
they relate to employer programs, they have generally highlighted the need for robust
programs providing a wide array of services, the need for a present and dedicated
program manager, and effective marketing campaigns to educate people about the
TDM’s offerings (Huitt, 2013; Meyer, 1999). Beyond employer tools, all levels of
government across the nation have also passed certain policies to incentivize and
support TDM (Jepson, 2004). By targeting transportation-related emissions of the
greenhouse gases (GHGs) that expedite climate change, California’s SB 375 aims to
reduce per-capita carbon dioxide emissions from cars and light-duty trucks by 7 percent
by 2020 and by 15 percent by 2035. SB 375 paves the way for TDM strategies to play a
larger role in the policy discussion for achieving these targets.
Many academics have discussed at great length the need to upgrade the San
Francisco Bay Area’s public transportation—San Francisco’s MUNI, the Bay Area’s
BART, and the Peninsula’s Caltrain. Currently, each of these different modes is
undergoing future planning to strengthen and upgrade its network. However, despite the
number of improvements, additions, and features implemented, if commuters still find it
more beneficial to drive alone they will not change their habits (Eriksson, Nordlund, &
Garvill, 2010). Thus, incentivizing other modes of transportation will be more effective at
shifting commuters from SOV than improving existing systems alone.
In an attempt to change the incentives associated with driving, in 1996
California enacted legislation (AB 2109) that requires many employers to offer
employees the option to choose cash in lieu of any parking subsidy offered. As defined
by the law, “‘parking-cash out program’ means an employer-funded program under
which an employer offers to provide a cash allowance to an employee with a parking
space… ‘Parking subsidy’ means the difference between the out-of-pocket amount paid
by an employer on a regular basis in order to secure the availability of an employee
parking space not owned by the employer and the price, if any, charged to an employee
for the use of that space” (California Health and Safety Code Section 43845).
This law applied to employers who employ at least 50 people, subsidize
parking in spaces they do not own, can legally reduce the number of parking spaces
without penalty in a lease agreement, and are located in an air basin that is designated
as “nonattainment” for any California air quality standard. Using firms who complied with
AB 2109 as case studies, Donald Shoup and his team of researchers showed a
massive reduction in VMT for commuting by 12%, the equivalent of removing one of

eight vehicles driving to work from the road. Looking specifically at 7 different firms
offering between $36-$165 each month for their 120-300 employees, across the board
there was an overall reduction of VMT from 5%-24%. These findings also support work
that has been done by Jeffrey Tumlin on the same subject (Tumlin, 2012).
With this groundwork supporting the effectiveness of potential transportation
demand management strategies, we based our own research on the gaps that currently
exist. In addition, we wanted to ensure the effectiveness of our report, so we specifically
sought the City of Palo Alto’s advice, volunteering to research any specific topics they
wished us to cover. With this in mind, we crafted our research questions and methods,
which we will discuss in our methodology.

Methodology
"
In February, the team met with Aaron Aknin, the Assistant Director of Planning
and Community Environment for the City of Palo Alto. In this meeting, we discussed
some of the goals and questions our research could explore to better serve the City of
Palo Alto’s needs. From this conversation, and guidance from Adina Levin (our
community partner), we compiled a list of 11 TMAs both in the Bay Area and nationally-some that had similar characteristics to Palo Alto, and some which were simply
exceptional in their practices and results.
Cities similar to Palo
Alto with TDM

Exceptional Local
TMAs

Arlington, Virginia; Llyod District, Portland; Boulder, Colorado;
Austin, Texas; Cambridge, Massachussets
Hacienda Business Park, Contra Costa Centre, TMASF, Mission Bay
TMA, Moffet Park Business & Transportation Association in
Sunnyvale, Alliance San Mateo

We then sent these TMAs an interview invitation via email (located in Appendix 1), and
later followed up with another email/ phone call about a week later. From this, we
received many positive responses, but due to scheduling issues and time constraints,
we were only able to speak with representatives from four TMAs: the Contra Costa
Centre, Hacienda Business Park, Boulder, Colorado, and Arlington, Virginia. These
phone interviews ranged from 20-45 minutes each. In them, we touched on a variety of
topics related to our research questions, and the full list of guiding questions can be
seen in Appendix 2. In some of our interviews, the structure of the TMA made some of
these questions irrelevant, and so we skipped them and discussed other related topics
instead.

Findings
"
For the four TMAs that were successfully interviewed, the results are
summarized in the table located in Appendix 3. A quick comparison among the TMAs
reveals that each has its own traits that make it stand out. At the Contra Costa Centre
Transit Village (CCC), the site’s building owners have incorporated and operate their
own TMA. Approximately $267,000 are collected each year by taxing property owners in
the centre. Largely serving the employees of the center, these funds go towards the
Greenfleet bicycle and segway rental program, a car rental program, shuttles to and
from the nearby BART station for employees, and subsidizing transit passes. Decision
making and policy implementation occur at a community-wide level, and the benefits of
the CCC’s initiatives and programs are passed onto employers and employees free of
charge, but at a first-come, first-serve basis. The Transit Village also has applied for,
and received, grants for transit passes and the installation of electric vehicle charging
stations on-site.
"
The Hacienda Business Park in Pleasanton, CA is also a site-specific TMA that is
funded by a covenant among property owners and developers. However, the TMA’s
focus is slightly different. Instead of implementing policies that broadly impact the entire
business park, Hacienda focuses on a slightly smaller scale by working closely with the
individual employers in the complex. Here, the most successful policy has come from a
partnership with private local transit agencies. Through the agreement, all employees at
the business park get free transit passes on the local bus system, and the buses double
as shuttles to provide customized service in transit-sparse areas. Other programs
include car sharing, bicycle infrastructure, a guaranteed ride home program, and free
BART tickets for recent hires/ move-ins who are interested in switching from driving to
public transit in their new commutes. Although there is limited survey data available, the
business park has a robust individualized marketing campaign to encourage employees
to take advantage of its TDM programs.
"
GO Boulder, unlike the previous two organizations, is a city-wide TMA. Boulder is
similar to Palo Alto-- a college town with a large biking population-- which is why we
were interested to study its TMA. Since it serves the entire city of Boulder, its funding
and structure are markedly different from the two local TMAs discussed above. GO
Boulder was established in 1989 after the creation of the city’s first Transportation
Master Plan, with a goal of increasing the alternate mode share use for employees and
residents working and living in the city. A citywide 0.75% sales tax provides the TMA
with a large and stable funding source for its projects. In addition, in downtown a special
initiative takes revenue from paid parking and uses it to buy Eco-passes for all
downtown employees. This program has been one of the most successful TDM
programs for GO Boulder. Indeed, today employees have come to expect the passes
from their employers. In addition, all University of Colorado students receive transit
passes as part of their tuition fees, and neighborhood groups and employers alike can
apply for discounted passes. For employers that purchase eco-passes, the percentage
of employees using SOVs has dropped from some 80% to a miniscule 38%. In fact, a

recent feasibility study conducted by GO Boulder considered the costs and benefits of
buying Eco-passes for the entire city. Other effective programs include free shuttles
connecting the downtown region, rideshare, vanshare, and continuous upgrades to the
city’s bicycle infrastructure.
"
Finally, the Arlington County Commuter Services (ACCS) is the largest TMA yet
discussed, providing TDM programs for the entirety of Arlington County. ACCS has a
very robust funding mechanism that comes
from commissions on the sale of transit
tokens and passes for area transit agencies,
as well as federal/ state money and grants
(see left). In Arlington, initiatives such as
BikeArlington and WalkArlington encourage
residents and employees to pursue
alternative transit modes, but the most
successful program has been Arlington
Transportation Partners. The program works
with employers in the county directly to get a
feel for the policies and recommendations
that would be most effective for each
individual company. ATP markets TDM as a
best business practice for companies to
Breakdown of ACCS Funding
save money for themselves and their
workers. By engaging so openly with
businesses, ACCS has now brought 73% of Arlington’s 238,000 employees under an
employer-led TDM program. Another unique feature of the ACCS is the online Mobility
Lab, a research and development database that polls other TMAs, conducts surveys of
commuters, and suggests policies for the county.

Policy Recommendations
The findings from the interviews and research have implications for the Bay Area.
Specifically, some of the more effective TDM policies and practices that succeeded in
Contra Costa, Pleasanton, Boulder, and Arlington can be applied to Palo Alto in
particular, and the entire San Francisco Bay Area in general.
"
Contra Costa Centre and Hacienda Business Park, the two TMAs that are funded
and operated by site property owners and developers, implement TDM policies that
provide transit options for employees without charging workers for these services.
Similarly, the Arlington County Commuter Services uses its Arlington Transportation
Partners program to work with employers to establish TDM for their workers. In these
cases, the TMA focused on providing employees who work in the region with free or
subsidized alternative transportation modes. Downtown Palo Alto, an employee-dense
region that faces parking shortages and extreme congestion during peak commute

hours, would benefit from TDM policies that serve its large employee population. For the
15,000 employees who work within ½ mile of the Palo Alto Caltrain Station, nearly 80%
drive to work, according to 2010 U.S. Census data. For reference, only 54% of the
2,500 residents who live within that same region drive to work. It is apparent that Palo
Alto’s new TMA should target its employee population while still making some of the
benefits available to residents. In a similar fashion to CCC and Hacienda, the Palo Alto
TMA could collect funds from property owners in its downtown to provide a
comprehensive list of TDM programs for the businesses that occupy those spaces. Or,
the city could set up a buy-in program where employers pay the TMA to set up
programs for its employees. This approach would allow the TMA to create tailored
transit options and make TDM a reality for businesses that lack the resources to set up
these programs on their own. No matter the approach taken, the Palo Alto TMA should
target employees working in its downtown to reduce the number of SOV trips during
commute hours, reduce the current parking crunch and alleviate traffic congestion.
"
The policies that would be most effective for Palo Alto also carry weight for the
Bay Area as a whole. Among the TMAs researched, the most effective and useful tool
for influencing the commuting behavior of employees has been the introduction of
subsidized transit passes. This policy alone reduced the number of SOVs by over 50%
in Boulder, CO. When employers can buy subsidized transit passes in bulk, employees
take advantage of public transportation without having to pay a dime. Therefore, for the
Palo Alto TMA as well as the TMAs of other municipalities in the Bay Area, we
encourage that transit passes be made available to the largest number of commuting
workers possible. Through the sale of transit passes, transit agencies in the Bay,
notably BART and Caltrain, can use this revenue to adjust for the increased demand. In
addition, by incentivizing employees to commute during off-peak hours and providing
rideshare, vanpooling, and car rental options, employers can suggest additional ways to
reduce SOV trips through TDM.
"
One policy that TMAs have implemented to encourage public transit ridership is a
shuttle service that ferries employees between bus, train, or subway stops and the
workplace. While downtown Palo Alto is fortunately located within walking distance of
Caltrain, other commercial districts in the Bay do not share the same access to transit.
In Pleasanton, the Hacienda Business Park used TMA funds to foster a public-private
relationship with a local transit agency to provide a free shuttle service for employees to
complete the last leg of their commute from BART and ACE stations to the business
park. We recommend TMAs that service working populations without immediate access
to public transit provide a shuttle service for employees to make this alternate feasible.
"
Although not a TDM policy, the Arlington County Commuter Services uses some
of their TMA money to fund the Mobility Lab, a research center that conducts surveys
for the ACCS and brainstorms effective policy for the county. However, the Mobility Lab
also reaches out to other TMAs to share information with one another and discuss
effective policies and commuter trends. While surveying participants in a TDM program
is a must for any TMA, the Bay Area should consider creating a forum of its own for the
region’s many TMAs, city planning divisions, and transit agencies to collaborate on TDM

policy. By fostering communication and cooperation, a Bay Area Mobility Lab could unify
TDM initiatives throughout the Bay and generate broader, more effective measures.

Conclusion
"
This document addressed three main questions concerning city- and county-wide
TMAs: what are their funding sources, their best programs and policies, and their survey
methodology. Through interviews with four unique TMAs, we used our findings to craft
specific policy recommendations for the City of Palo Alto and the greater San Francisco
Bay Area. Our findings supported previous studies on best practices--the most robust
programs are often the most successful and are tailored to individual businesses.
Moreover, we also found that employer/ TMA provided transit passes were also heavily
used in all the TMAs-- leading to our own policy recommendation to encourage their
distribution to commuting workers. In addition, looking at the data for Palo Alto
specifically, we see a higher amount of employees driving to work than residents. We
believe the Palo Alto TMA should target these employees, while also providing
complementary services to residents. Overall, this document carries policy
recommendations for both the Bay Area and Palo Alto, and we are excited to present
our findings and see what the future holds for sustainable transportation in the region.
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APPENDICES

Appendix 1: Interview Questions
0. Numbers: number of participants, annual budget, $/individual spent
1. How did the TMA come about? In its inception, what were its goals?
2. What have you done in an instance of non-attainment of your goal?
3. Does the TMA serve residents, employees, or both?
4. What percent of participants are in new developments, versus those in existing ones.
5. What funding mechanisms were initially used? Have those changed, and if so, why?
6. What are the terms/ programs of the TMA? Which ones are most popular?
7. Do businesses participate? If so, what incentives are offered to businesses to
participate?
8. Penalties for non-compliance?
9. How do you charge differently for new businesses versus existing businesses?
10. How does the TMA provide any provisions for equity in its policies and programs?
11. How does the TMA monitor its progress and/or success? What qualitative metrics
are used? Who do they report to? How frequently? Are the reports public information?
Where might we find them?
12. In regards to surveying participants, do you conduct a survey? How often? What do
they find out from the survey?
13. Are there any information driven models (using real-time user generated data to
help inform policies/ programs) used in the TMA? Please explain their functionality, and
purpose.

Appendix 2: Interview Solicitation Template
Template Letter:
Subject: Stanford University: Transportation Demand Management Research
Hello _________,
My name is __________, and I am a student at Stanford University taking a servicelearning course on sustainable urban development. My team member, __________,
and I are working with a local organization, Friends of Caltrain, to study the potential for
commuter mode share shifts along the Caltrain corridor. To better understand this, we
are conducting a study of Transportation Demand Management programs and
associations from around the country. Our research aims to assist Friends of Caltrain in
securing a stable source of funding for this Bay Area rapid transit system.
In meetings with local transportation policymakers, we were advised to reach out to the
__________ as an example of a metropolitan region with a successful TDM program.

We would appreciate if you could provide us with some information regarding the
financing, mechanisms, and incentives of _________'s Transportation Management
Association.
We would appreciate an opportunity to interview you about this subject over the phone.
The interview should last between 15-30 minutes. Thank you very much in advance,
and we look forward to speaking with you soon.
Best,
_____________

Appendix 3: TMA Findings Matrix
NAME

Contra
Costa Centre
Transit
Village

Hacienda
Business
Park,
Pleasanton,
CA

SCOPE

FUNDING
SOURCES

SERVES

SUCCESSFUL
PROGRAMS

SURVEY
MATERIAL

-125 acres
-6,000
participating
employees
-30% use an
alternate mode

$267,000/ year
Property tax
collected from
landlords based
on square
footage

-Employees

-Subsidies for
transit passes
-Greenfleet: bike
rental program
-Car rental
program

Employee
feedback
collected every
three years

-17,000
employees
-4,000 transit
passes
-20,000 transit
rides / month

$172,000/ year
property tax
collected from
landlords based
on acreage

-Employees
-Moving
towards
increased
resident
participation

-Free transit
passes for all
employees
-Bus routes and
shuttles tailored to
employees

-Data from
transit providers
about ridership
for employees
with passes

NAME

GO Boulder,
Boulder, CO

Arlington
County
Commuter
Services,
Arlington,
VA

SCOPE

FUNDING
SOURCES

SERVES

SUCCESSFUL
PROGRAMS

-101,808 residents
live in county
-70,000 EcoPasses
distributed
$5.7M / year

-Shifts 40,100
auto trips from
SOV to alternate
modes per day
-$10.9M / year

SURVEY
MATERIAL

-$650,000 to
TDM division
-Dedicated sales
tax (0.75%) in
City of Boulder

-Employees
-Residents
-Students
-Cultural
norm

-Subsidized
EcoPass transit
pass program for
residents,
employers, and
students
-Large and
branded free
shuttle program
throughout city
-Paid parking

-Boulder Valley
Employee
Survey -Boulder
Resident Travel
Diaries
-Alternating
every three
years

-40% collected
from sale of
transit tickets
-40% CMAQ
-10% state fund

-Employees
-Employees
not living in
Arlington
County
-Residents

-Arlington
Transportation
Partners: work
with businesses to
craft unique TDM
programs

-Mobility Lab,
online research
database
-Rotating
survey groups
every 5 years

