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1.

Executive Summary

The proposed Stanford General Use Permit (GUP), as conditioned, would phase development of a maximum
of 3,500,000 square feet of academic development and student beds to occur in 25% increments and not more
frequently than every five years. AECOM has been retained by the County of Santa Clara to help establish a
three-tier system to ensure that development under the proposed GUP would not substantially worsen traffic

congestion affecting the surrounding area or otherwise be detrimental to the public health, safety or
general welfare 1:
•

Tier 1—no net new commute trips during peak hour/direction and 3-hour peak periods;

•

Tier 2—no exceedance of reverse commute trips baseline during peak hours and peak periods; and,

•

Tier 3—limit growth in average daily traffic. Average Daily Trips (ADT) are the total number of
automobile trips, both inbound and outbound, within a 24-hour period on weekdays.

Stanford has a widely recognized transportation demand management (TDM) program. But there are more
opportunities to help people traveling to and from campus to find alternative commute modes and reduce
Stanford’s impact on the surrounding communities with tools such as stricter limits on parking, personalized
trip planning, and expanding its shuttle network. The purpose of this TDM memo is to describe specific TDM
measures which Stanford can implement or expand in order to continue to meet existing and proposed traffic
performance standards.

1.

Transportation Demand Management

Transportation Demand Management (TDM) has its foundation in the business world, specifically economics and
marketing, and involves programmatic approaches to reduce traffic rather than build capital-intensive
infrastructure solutions. It addresses how people make their transportation choices and focuses on helping
people use existing resources: transit, ridesharing, walking, biking, and telework infrastructure. TDM is attractive
because it is a more cost-effective approach to managing demands on the transportation network.

1

County of Santa Clara Zoning Ordinance §§ 5.20.120, 5.65.030.
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It is important that terms be defined so their meaning is understood by all readers. Below please find the specific
dictionary definitions from Merriam Webster of these words:
transportation / (noun) a: means of conveyance or travel from one place to another. b: public conveyance of
passengers or goods especially as a commercial enterprise.
demand / (noun) a economics: willingness and ability to purchase a commodity or service. b: the quantity of a
commodity or service wanted at a specified price and time.
management / / (noun) judicious use of means to accomplish an end.
On an individual level, TDM provides information, encouragement, incentives, and disincentives for drive alone
trips to help people learn and take advantage of transportation options. Simply encouraging people to try
alternative modes of transportation can effectively achieve a better balance among the demands on the network
and improve the overall efficiency of the transportation system across all modes. TDM counterbalances existing
incentives to drive, such as the hidden subsidies 2 to parking and roads, and can include both traditional and
innovative technology-based services.
TDM also encourages a more holistic perspective on the transportation system and is a foundation to guide
designing transportation and physical infrastructure so that sustainable transportation is naturally encouraged
and transportation systems function with greater efficiency. The principle of TDM is a keystone for many other
transportation planning initiatives: complete streets, walkable activity centers, livability and sustainability, transitoriented development, and integrated corridor management, to name a few examples.
Stanford University has shown a deep and long-lasting commitment to the principles of TDM through its Stanford
Transportation program.

2.

Stanford Transportation

Stanford University (“Stanford”) provides a comprehensive Transportation Demand Management (TDM)
program. The program’s website 3 lists 21 unique awards and presentations, some of which Stanford
Transportation has received for up to 17 consecutive years. Stanford’s TDM program has successfully
maintained “no net new commute trips” for nearly 20 years through the development of innovative approaches to
helping students, faculty and staff travel to campus by means other than driving alone.
The program has continually devised innovative approaches such as providing its own, extensive, free transit
system; charging all commuters for parking; and providing cash incentives for commuting by sustainable travel
modes. In its GUP application as well as elsewhere, Stanford has committed to continuing to expand and
reinvent its TDM approach and build on its past successes to achieve even greater shifts from driving alone to
more sustainable options.
Stanford is committed to a significant targeted investment in programs and infrastructure on and off campus to
ensure that it will achieve just that. Stanford plans to continue to meet the goal of generating no net new
automobile commute trips to the campus, even as it adds square footage authorized under the proposed
General Use Permit. – Stanford University’s 2018 General Use Permit Application (GUP)
Stanford introduced programs encouraging bicycling, ridesharing, and transit in the 1970s and 1980s, long
before the 2000 GUP. Nevertheless, Stanford attributed the scale, breadth, and national acclaim of its current

Hidden subsidies include those costs of the system that are not evenly distributed across the people who use it. The use of the shared
roadways does not reflect the actual costs of the roadways directly attributed to the drivers based on usage. Parking cost are similarly
subsidized by the building owner or employer, while not passing the true cost on to the commuter.
3
https://transportation.stanford.edu/about/awards-and-presentations accessed on 9/22/2019
2
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transportation program to the Stanford Community Plan and the no net new commute trips policy put forth by the
County of Santa Clara and included as a condition of approval in the 2000 GUP. 4
The Community Plan presented a new model for land use planning which recognized that achieving the no net
new commute trips standard involves a combination of TDM, on-campus services, and on-campus housing. The
concept of reducing trips by locating housing near campus jobs and academic buildings is inspired by the
concepts presented in the Community Plan. The 2000 GUP inspired innovative TDM program for students,
faculty, and staff that reduce single occupancy vehicle (SOV) travel, such as an extensive free transit system
and commuter incentives. Stanford’s TDM program is also conceivably cost effective by reducing the need to
build more parking or widening roadways.
The University’s commitment to sustainability is illustrated through its ability to achieve no net new commute trips
while continuing to expand the campus and provide the academic population with the services it needs.

3.

Proposed General Use Permit

The proposed Stanford General Use Permit (GUP) as conditioned, provides phased development of a maximum
of 3,500,000 square feet of academic space (including academic support space and student housing). The
recommended conditions of approval require that compliance with the conditions of approval be reviewed in 25percent increments and not more frequently than every 5 years. AECOM has worked closely with County of
Santa Clara staff to help establish a three-tier system of thresholds for monitoring build-out of the proposed GUP
and the effectiveness of Stanford’s TDM program:
•

Tier 1—continue application of the “no net new commute trips” standard (i.e., no net new trips in the
commute direction during the peak hour and 3-hour peak period);

•

Tier 2—No exceedance of a new “no net new reverse-commute trips” standard (i.e., establish a new
peak-hour/peak-period baseline for trips in the reverse-commute direction and avoid baseline
exceedance); and,

•

Tier 3—limit growth in average daily traffic (ADT).

Stanford University developed the Stanford Transportation Strategy document as a part of its proposed GUP
application filed in 2016. The document describes Stanford’s plan to expand its TDM program and invest in
related solutions to achieve the no net new commute trips standards. The document identifies programs such as
a new express bus service, coordination with local transit agencies, improvements to bike infrastructure, and
increasing parking prices as potential TDM measures for the University to continue its success in reducing solo
driver trips.

4.

Evaluation of Stanford Transportation

Traditional traffic engineering practice assumes that new development, based on the type of land use, will
produce a set number of additional automobile trips. This is the foundation of the traffic impact analysis process.
When the County approved the 2000 GUP, however, Stanford and the County agreed that Stanford would follow
a different path.
Instead of each new square foot adding new cars to the road as is assumed in traditional engineering, the
University would provide programs and services to entice the individuals traveling to and from that new (and
existing) building(s) to choose a sustainable travel mode. To measure the effectiveness of the University’s
transportation program, the County measures the volume of vehicles crossing a cordon line around the campus
during the AM and PM peak hours. This metric provides a direct and immediate picture of how people and cars
4

Stanford Transportation Strategy, The Future of No Net New Commutes, 2018, page 7
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are traveling to and from campus. The details of this process can be viewed in the monitoring reports posted on
the County’s website. 5

5.

Additional TDM Measure Examples

Stanford University has expressed its commitment to expanding its TDM program to address community
concerns about traffic impacts associated with development envisioned under the proposed GUP. Stanford
Transportation provides award-winning programs with proven success in shifting trips towards sustainable
modes. This memo aims to support Stanford Transportation’s program in further developing its programs and
services to continue to comply with all the standards identified by the County, its officials and the community.
Under the proposed GUP, Stanford will continue to grow at its historical growth rate. For example, the
recommended conditions of approval require a minimum of 2,172 housing units and a maximum of 2,892
housing units and 2,600 to 2,807 student beds to help reduce trips and alleviate the housing demand created by
the proposed development.
The TDM program must adapt to this population growth to continue to maximize its effectiveness. One specific
example is personalized travel planning, which can be provided to all residents of the recommended new
campus housing for non-work trips and off-campus commutes.
Another recommended programmatic shift is to allow daily participation in certain programs. Services like
parking permits and longer-distance vanpooling will be effective at luring more commuters to desirable modes if
people are invited (or required) to decide each day. However, if someone has a monthly or annual parking
permit, they will almost always choose to drive because they already paid for their parking space. Similarly, if
long-distance shuttle transit allows for casual drop-in use by passengers, then those commuters will have the
option to try the service without the weight of a long-term commitment.
AECOM identified several specific programs as having a significant potential for Stanford to shift enough trips to
continue to effectively reduce the impact of new campus academic and housing development on the surrounding
community:
•

•

Commuters:
o

Increased parking limits, fees, and parking cash-out 6 incentives

o

Long-distance shuttles

Reverse Commuters/Residents:
o

Personalized Travel Planning (PTP) for residents

The effectiveness of TDM programs in promoting positive modal shift (i.e. shifting trips from driving alone in a car
to carpooling or cycling) generally varies depending on the types of strategies and solutions implemented.
A research paper by Smart Growth America compiled the Figure 1 below summarizing the effectiveness of
specific TDM strategies. This table provides a reference point for subsequent positive mode shift rates discussed
in this memo. It also illustrates how the most effective programs tend to be parking management, monetary
incentives, and monetary incentives in combination with other services such as ride-matching, shuttles, and
Guaranteed Ride Home. While Stanford already provides some of these programs, the effectiveness rates
shown below help guide the recommendations in this memo.

https://www.sccgov.org/sites/dpd/Programs/Stanford/Pages/MMRP.aspx
A commuter benefit in which an employer offers employees the option to accept taxable cash income instead of a free or subsidized
parking space at work
5
6
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Figure 1 – Impact of Selected Employer - Based TDM Strategies 7
Strategy

Details

Employee Vehicle Trip
Reduction Impact

Parking Charges 8

Previously Free Parking

Information Alone 9

Information on Available SOV Alternatives

1.4%

Services Alone 10

Ride-matching, Shuttles, Guaranteed Ride Home

8.5%

Monetary Incentives Alone 11

Subsidies for carpool, vanpool, transit

Services + Monetary
Incentives

Example: Transit vouchers and Guaranteed Ride
Home

Cash Out 12

Cash benefit offered in lieu of free parking

20%-30%

8%-18%
24.5%
17%

Considering the existing TDM programs at Stanford and the potential vehicle trip reduction impact of the
strategies above, AECOM recommends further program enhancements to parking, personalized trip planning,
and shuttles and ridesharing. The following sections describe these strategies.

5.1

Parking

Parking availability and private automobile use are strongly correlated. Regulating parking in terms of (i) type of
users/vehicles, (ii) duration, and (iii) prices/incentives is an effective means of curbing campus-wide automobile
traffic. While Stanford already employs parking permits and paid parking in most locations, expanded parking
regulations can reduce additional traffic traveling to and around the campus.
Charging for parking provides an important disincentive for driving to campus, making sustainable commute
options more attractive. Stanford requires that people bringing cars to campus pay for parking. This includes
visitors and campus residents, as well as commuters. The campus provides a variety of parking locations and
types, but in general parking is located just inside the campus ring-road (Campus Drive and Junipero Serra
Boulevard), which fosters a more walkable and bicycle-friendly campus.
5.1.1

Types of users/vehicles

5.1.1.1

Commuters

Stanford University has one of the highest proportions of parking spaces per person compared to peer
universities around the country as displayed in Figure 2. 13 As shown in Figure 1 above, reducing parking or
increasing parking fees is one of the most effective TDM measures available. Of the peer universities, only Texas
A&M University has comparable parking provisions—an understandable situation given Texas A&M’s location in
a somewhat isolated area approximately 90 miles from the closest large metropolitan areas (Houston and
Austin).

Transportation Demand Management: State of the Practice 2013, Smart Growth America, page 18,
https://smartgrowthamerica.org/app/legacy/documents/state-of-the-practice-tdm.pdf accessed on 9/9/2019
8
Based on research conducted by Washington State Department of Transportation.
9
Schreffler, Eric. “TDM Without the Tedium,” Presentation to the Northern California Chapter of the Association for Commuter
Transportation, March 20, 1996.
10
Ibid
11
Washington State Department of Transportation
12
Schreffler (1996)6 Donald Shoup (1997), “Evaluating the Effects of California’s Parking Cash‐out Law: Eight Case Studies,” Transport
Policy, Vol. 4, No. 4, 1997, pp. 201‐216. http://www.commuterchallenge.org (accessed November 2, 2007)
13
Ayers Saint Gross. Comparing Campuses. Accessed 05/17/2018. http://asg-architects.com/ideas/comparing-campuses
7
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Stanford should consider reducing the amount of parking it provides to bring it more in line with universities such
as nearby UC Berkeley, which has a similar (if somewhat more comprehensive) level of available public transit
and adjacent open space on one side like Stanford. In order to rebalance the parking proportions, Stanford could
add more specialty permits for carpool and vanpool parking and reduce the number of permits available for solo
drivers. Furthermore, providing additional spaces for carshare cars could support a reduction in demand for
individual parking spaces.
Figure 2

School

Parking Spaces Per 100 Persons
Stanford (2015)
Texas A&M (2001)
Cornell (1999)
UC Santa Cruz (2001)
UCLA (2000)
UC San Diego (2010)
MIT (2000)
UC Berkeley (1999)
Yale (2000)
U of Washington (2010)
0.00

62.90
60.48
41.90
36.76
35.00
32.35
26.79
17.13
16.95
16.53
10.00 20.00 30.00 40.00 50.00 60.00 70.00

# of Parking Spaces Per 100 Pop.
Stanford added the 500-space Searsville lot (L-22) in 2015. The traffic monitoring data indicates an increase in
campus-wide driveway crossings starting at this time. 14).
5.1.1.2

Reverse Commuters/Residents

Stanford already has a healthy carshare program with Zipcar. Providing carshare vehicles for residents of new
campus housing can reduce parking demand while providing a safety net for situations when a car is needed for
specific errands or special trips. Creating a system where people must take an extra step to drive (e.g., reserve a
carshare vehicle) can be effective in reducing total auto trips.
5.1.2

Enforcement duration

5.1.2.1

Commuters

Paid parking is typically implemented during specific daytime hours on specific days. But it can be implemented
all day and/or every day. The types of permits offered can also vary in length (daily, monthly, semester, or
annual).
Stanford parking lots are monitored on weekdays only (i.e., five days per week), ten hours per day, which is less
than any of the other local universities included in this evaluation. See the Figures 3 and 4 15 for comparison.

14
Driveway crossings are associated with an increase in overall traffic. Although no change in Stanford’s adjusted peak hour volumes was
observed at this time after adjusting for cut-through traffic and parking lot use. The County has proposed revisions in the adjustment
methodology (e.g., not including rideshare trips in the cut-through traffic adjustment) under the proposed 2018 GUP. This land is identified as
a housing opportunity site under the County’s adopted Housing Element but replacing the number of parking spaces should not be
necessary if appropriate parking management measures are taken as described in this section.
15
College and university websites, parking information pages
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Figure 3 – Local Universities’ Paid Parking Enforcement Duration 16
College
Parking
Hours per
Enforcement
Weekday
Hours
Foothill/De Anza Colleges
24 hours per day
24
San Jose State Univ.

6am to 12am

18

San Jose City College/Evergreen

7am to 11pm

16

West Valley/Mission Colleges

7am to 10pm

15

Gavilan College

7am to 10 pm

15

7am to 5pm

10

Santa Clara University

6am to 8pm

14

Stanford University

6am to 4pm

10

Days

Note

Monday –
Sunday
Monday –
Sunday
Monday –
Saturday
Monday –
Sunday
Monday –
Thursday

No
exceptions

Friday
Monday –
Friday
Monday –
Friday

Except SCU
holidays
6am to 6pm
at the Oval

Figure 4

Stanford should consider increasing the hours each lot is monitored for permitted parking in addition to
increasing the days each lot is monitored to meet its trip reduction requirements. It is likely that at least some
campus users drive to campus later in the day on weekdays because monitoring stops at 4pm, which is before
the PM peak hour begins. As discussed in the average daily traffic (ADT) and reverse commute memos, the
“peak” direction for the traffic monitoring program only captures commutes for Stanford workers, and not for the
adjacent community. By monitoring parking lots through the evening (e.g., 8pm or 10pm) and adding Saturdays,
travelers will likely be influenced to reduce trips for evening and weekend activities.
The second strategy we recommend is the universal application of daily parking rates for all parking lots. (A
special exception can be created for people with disabilities who would have difficulty traveling to the campus
16

This is based on the listed colleges’ websites.
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without a car.) Recent research by the Massachusetts Institute of Technology (MIT) 17 shows that the frequency
of parking fees impacts the decision to park (e.g., a daily choice versus the sunk cost of parking pre-payment).
Drive-alone rates were reduced from 90% to 34% at the Gates Foundation in Seattle when its 1,200 full-time
staff were offered daily parking fees at market-rate versus previously free parking, and even with a monthly cap
on the total fees, the parking lots were still only half full. A similar effect was seen in Singapore at the Land
Transport Authority (LTA) when employees were shifted from monthly to daily parking fees. Employees parked
an average of four days less per month. The success of this program in comparison to a similar program in
Singapore was attributed to direct parking charges at the point-of-sale (POS) (versus a paycheck charge-back a
month later) and a monthly credit for public transit.
Stanford should consider implementing a daily parking rate at all campus parking lots with no monthly or annual
cap. Using POS kiosks for payment capitalizes on the immediate feedback loop of paying for parking each day
and is an effective tool to elicit behavioral changes that require (and reinforce) less parking. In combination with
parking cash-out (a pricing and incentive strategy), a daily rate (pricing and duration strategy) and a daily cashout (behavior change strategy) option for those who do have a permit to park could reduce motor-vehicle travel
and parking demand.
5.1.3

Prices/Incentives

5.1.3.1

Commuters

According to the campus website, the current pricing for permits at Stanford is $1,392 per year, $35 to $116 per
month, and $16.26 per day. These rates are consistent with peer universities nationally as displayed in Figure 5.
Increasing parking fees would be an obvious mechanism to leverage demand for parking in conjunction with the
move to daily parking rates and passes. In order to address equity concerns, Stanford could consider tiered
parking fees based on salary bands or a percentage of salary. Several universities, including UNC 18 and UVM 19,
respectively, have adopted such practices. Stanford should pursue combining this increase with a corresponding
increase in the hours of free premium parking for vanpools 20 and decrease the cost of ”A”-Carpool permits 21 to
encourage more ridesharing in order to meet its trip reduction requirement.
Stanford could also increase the Clean Air Cash and Carpool incentives (which is a form of parking cash-out). 22
As currently described on Stanford’s website, “Clean Air Cash is a $25 monthly reward for those who use
alternatives to driving alone and do not purchase a parking permit.” 23
Studies of firms in Southern California and Minneapolis-St. Paul show that monthly parking cash-out policies can
achieve up to a 12% reduction in drive-alone trips. 24 As seen in the Minneapolis Innovative Parking Pricing
Demonstration, a daily parking cash-out, “that provided a small rebate on days that drivers commuted by transit
instead of driving, and a larger rebate when they neither drove their own car nor took transit,” resulted in a 24%
reduction in parking days among participants. 25 “A study by Farrell (2005) conducted in Dublin, Ireland, supports
the idea that daily cash-out yields greater vehicle trip reduction benefits than monthly cash-out.” 26
Based on the research above, the consideration of a tiered approach to incentives may be beneficial. For those
who currently have a parking permit, Stanford could offer a parking cash-out option that is tiered based on daily
Driving Change. How Workplace Benefits can Nudge Solo Car Commuters Toward Alternative Modes”
http://web.mit.edu/airosen/www/html/Thesis/Rosenfield,%202018%20-%20MST-MCP%20Thesis%20(compressed).pdf
18
https://move.unc.edu/news/2017/04/06/new-transportation-parking-plan-takes-effect-fall/
19
https://www.uvm.edu/transportation/employee-parking-rates
20
Stanford vanpools receive free premium parking on campus, reserved until 10 a.m. Vanpools commuting to Stanford Redwood City will
receive free parking at SRWC, reserved until 10 a.m. https://transportation.stanford.edu/rideshare/learn-about-vanpooling/join-a-vanpool
accessed in 9/12/19
21
https://transportation.stanford.edu/rideshare/learn-about-carpooling/start-a-carpool accessed on 9/12/19
22
www.bestworkplaces.org accessed on 9/10/19
23
Stanford Transportation Strategy, The Future of No Net New Commutes, 2018, page 15
24
“Transportation Benefits of Parking Cash Out, Pre-Tax Commuter Benefits, and Parking Surtaxes” https://trid.trb.org/view/1497077
25
Adeel Lari, Frank Douma, Kate Lang Tag, Kathrym Caskey, Colin Cureton. Innovative Parking Pricing Demonstration in the Twin Cities:
Introducing Flexibility and Incentives to Parking Contracts. Center for Transportation Studies, University of Minnesota, St. Paul, 2014
26
Farrell, M. O'Mahony, B. Caulfield. Attitudes and Behavioral Responses to Measures to Deal with Workplace Parking: Case Study of
Dublin, Ireland. Transportation Research Record: Journal of the Transportation Research Board, No. 1932, 2005, pp. 178-187.
17
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usage. For those who choose to give up their parking altogether, Stanford could offer more substantial benefits,
such as a one-time “bonus” payment and an additional subsidy of transit/vanpool expenses.
Figure 5 – Parking Fees Comparison with Peer Universities

School
UC San Diego 27
UC Santa Cruz 28
MIT 29

Daily

$5
$10

Monthly

$90
$75

$10.50

UCLA 30
Texas A&M 31
UC Berkeley 32
Stanford 33
U of Washington 34
Yale 35
Cornell 36

$13
$15

$86 to $157

$16
$16.25
$17 visitor
$6.75 student
(student lot)

$162
$35 to $116

$2/hr for visitors
$9.26 to $18.51

Annually

Notes
$1,080
$900
$1995 (staff) annual cap instead of annual
$1300 (student) plan
annual permit only available for
university vehicles. Quarterly
parking around $258 to $471
$1,032-$1,884 per quarter
$300 to $765
price for central campus C
$1,860 permit
$1,392

$135
(student lot)
$2,016
$77 to $210, $1057 to $1376
avg around
(student full
$150
year)
$360 to $1,034

5.2

Personalized Travel Planning (PTP)

5.2.1

Reverse Commuters/Residents

nights and weekend, $6 to $12
per day
permit price based on (i)
location (ii) staff income and
(iii) SOV/Carpool

Personalized Travel Planning (PTP) is most often engaged for residential-based TDM programs and would be
appropriate for Stanford University given the possible addition of 2,172 to 2,892 new housing units on or near
campus. While labor intensive, PTP is less expensive than building more parking, supports reduced solo driving,
and is ideally suited to a concentrated population of housing on campus. Stanford must utilize all available tools
in order to meet it trip reduction requirements.

https://transportation.ucsd.edu/parking/permits/index.html#What-Permit-Fees-Fund accessed on 9/10/19
https://taps.ucsc.edu/parking/parking-permits/permit-prices.html accessed on 9/10/19
29
http://web.mit.edu/facilities/transportation/parking/rates.html accessed on 9/10/19
30
https://www.transportation.ucla.edu/campus-parking/ucla-parking-rates-and-fees accessed on 9/10/19
31
https://transport.tamu.edu/Parking/faqpermit/info.aspx#rates accessed on 9/10/19
32
https://pt.berkeley.edu/parking/employee-parking-permits accessed on 9/10/19
33
https://transportation.stanford.edu/2019-20-permit-prices accessed on 9/10/19
34
https://transportation.uw.edu/park/visitor accessed on 9/10/19
35
https://your.yale.edu/work-yale/campus-services/parking-and-transit/parking/faculty-and-staff/faculty-and-staff-parking accessed on
9/10/19
36
https://fcs.cornell.edu/content/employee-parking-permit-fees accessed on 9/10/19
27
28
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The program provides a customized menu of trip plans via sustainable travel modes for program participants
based on the specific places campus residents need to go (e.g., work, errands, childcare) and their travel
preferences. It is usually provided in-person as part of a one-to-one conversation between the TDM professional
and the resident who is receiving the planning. TDM professionals often go door-to-door to engage people as
directly as possible, providing immediate feedback and removing any perceived barriers to traveling via a
sustainable mode as part of a natural conversation.
Trip planning can be provided on the spot, or through a follow-up mailing with customized maps and route
descriptions, but usually involves both. PTP provides the advantages of serving people’s specific needs while
also fostering repeated contact between program participants and the TDM trip planning representatives.
Building management can also make presentations to groups of residents to launch and promote awareness of
the program.
AECOM provides a robust PTP program element out of its TDM practice in the United Kingdom (UK). PTP is a
popular form of community-based social marketing there and includes targeted community outreach and
education efforts in engaging area households to consider sustainable commuting.
Participants are recruited via local events and mailings. Travel advisers who conducted the initial recruitment
then deliver the PTP packages in person and explain content to encourage active participation. The program
also includes monetary incentives to try sustainable transportation, which encourages participants to report back
about their experience with a new travel mode. Thus, AECOM is confident that appreciable mode shift rates for
campus workers and residents are achievable with PTP.
One example of a large-scale PTP program was in Redditch, a suburban town and local government district in
north-east Worcestershire, England, approximately 15 miles (24 km) south of Birmingham. The district has a
population of 110,000 as of 2019. As shown in the map displayed in Figure 6, the Redditch area land use is
visually similar to Stanford from the air. It also has similar transit service options as Stanford, with a 40-minute
train ride to the nearest city (Birmingham) departing at about every 20-minutes during the peak hours which is
very much like Caltrain traveling to the north and south of Palo Alto.
Figure 6 – Map of Redditch

The PTP effort in Redditch aimed to approach all residents in the target area of 34,400 households, and
ultimately reached 12,000 households over a three-year period. The outreach effort included a four-week
recruitment period per target area, where each household was contacted up to four times. Staff conducted
interviewer-led travel behavior surveys (covering regular trips by car, frequency of travel, access to and
willingness to use alternative modes, etc.) and offered the appropriate leaflets to residents that believed they had
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little to benefit from participation. Travel advisors provided the customized travel plans in person during a followup visit and explained them to the recipients.
Figure 7 displays the rate of positive modal shift among participants in AECOM’s PTP program in the UK.
Figure 7 – Placement Rates for PTP Programs
Personalized Travel Planning in the UK (five
different communities)
Shift from SOV driving to sustainable transport
for work trips
Shift from driving children to/from school to
walking and cycling
Non-commute and/or recreational travel

Mode shift (commute, bringing children to
school, and other)
• 9%-22% reduction in SOV travel
• 3% to 16% reduction in single family vehicle
travel to/from school
• 30% to 44% increase in recreational trips on
foot.

• 17% increase in recreational trips by bike.

Community-oriented education and marketing programs such as PTP are most effective when they are
implemented on an ongoing basis so that the implemented TDM measures are continually supported and
encouraged. PTP is effective in emphasizing the potential benefits from modal shifts to non-SOV trips (e.g.
vehicle cost savings, reduced stress to users, health benefits, etc.) and in making principles and effects of TDM
more understandable and digestible to the general public. Since most of the efforts are customized based on
each household’s travel needs, PTP can be implemented as a part of any TDM program regardless of
community characteristics and size, making it suitable for a diverse campus community like Stanford. In addition,
Stanford can easily communicate and meet with its own workers and residents.
A door-to-door, in-person PTP program would be a strong and proven addition to Stanford’s transportation
benefits package to off-campus commuters and on-campus residents. To further enhance the effectiveness of
PTP as a TDM measure, Stanford could also extend eligibility for PTP consultations to unaffiliated nearby
residents within a specific catchment area.

5.3

Shuttles and ridesharing

5.3.1

Commuters

In recent decades, many of Silicon Valley’s largest employers have implemented extensive networks of private,
corporate shuttles providing commuter services to employees. These employers have a range of motivations for
providing these services – from complying with traffic mitigations for new development of corporate campuses, to
recruiting employees who prefer living in more urban or affordable environments, to promoting corporate
sustainability and corporate social responsibility. Stanford has expressed reluctance to launch its own shuttle
program because it does not desire to compete with established public transit networks.
But in some cases, existing public transit –which may require multiple transfers and is often slower and on a less
direct route—does not provide a competitive alternative for commuters. This reality is illustrated by Stanford’s
ridesharing map shown in Figure 8. 37

37

https://transportation-forms.stanford.edu/pools/ accessed on 9/10/19
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Figure 8 displays a map of current carpools, vanpools, and un-paired riders looking for transportation to and
from Stanford. As shown, the southwest quadrant of San Francisco and Downtown Oakland/Alameda each have
four vanpools, and the Morgan Hill area has two. While public transit is available in these locations, it is likely too
time-consuming and/or not timed conveniently for these workers. The map also displays numerous individuals
seeking rideshare drivers or passengers who may find a direct shuttle to and from Stanford even more
appealing.
Ridership growth on Caltrain has also leveled off, at least until completion of major capacity upgrades that will
allow for an additional (sixth) train in each direction during the peak periods. 38 In this context, a commuter shuttle
system for Stanford faculty, staff and students could prove an attractive non-SOV travel option.
Figure 8 – Stanford’s map for current carpools, vanpools and people seeking a ride

A corporate commuter shuttle service (using vehicles with 35+ seats) would likely shift current carpoolers and
vanpoolers into shuttles, resulting in an immediate reduction in the number of vehicles traveling to and from
campus. Stanford could consider launching the program with a pilot shuttle from San Francisco or Alameda to
gauge interest and demand. Amenities such as free Wi-Fi could provide an additional incentive to potential
passengers by providing support for them to work or otherwise make productive use of their commute time.
The cost to operate these shuttles could be at least partially offset by the reduction in vanpool/carpool subsidies
paid out to former participants in those programs. In addition, riders not affiliated with Stanford could be

38

https://padailypost.com/2019/07/23/caltrain-annual-ridership-numbers-fall/
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permitted to ride the shuttle (for a fee) during off-peak hours or for reverse-commute trips, which could provide
fare revenue to help cover the cost of the service.
Figure 9 – Intuit Employee Home Locations

At Intuit‘s headquarters in Mountain View, 46% of employees were originally solo-drivers, with a substantial
percentage coming from San Francisco (Figure 10). 39 Intuit established three shuttle routes from San Francisco
which currently (as of 2017) see an average of over 50 riders per day (based on 18 months of data since the
start of service). In total, nearly 300 unique riders have taken advantage of the shuttle service. 40
An alternative to larger corporate-style coaches is micro-transit shuttles that seat up to 14 riders. Glassdoor 41
conducted an internal study at its headquarters in Mill Valley and noticed that employees were coming primarily
from San Francisco (55%, shown in Figure 10). They evaluated the cost and benefits of traditional shuttles, ridehailing/transportation network companies (TNCs), and micro-transit shuttles. Micro-transit shuttles ended up
being the most cost-effective and scalable option for Glassdoor. To this end, Stanford could consider a pilot
micro-transit program for commuters currently looking for carpool and vanpool options where potential ridership
does not justify larger shuttle vehicles.
While there are some concerns over the possibility of private commuter shuttles creating incentives for
employees to live further away from their workplaces, these issues can be addressed through policy solutions. In
Stanford’s case, free rides could be limited only to those individuals who have lived in their location for one year
or more, while otherwise newly-relocated Stanford affiliates would pay the regular (non-affiliated) fare. Shuttle or
micro-transit solutions could also only be considered where commuters would have multiple transfers on public
transit to reach their destination, which is the case for all three vanpool cluster locations.

Best Workplaces for Commuters and Association for Commuter Transportation Webinar “Shared Employer Shuttles: Sharing the Road
and the Savings” 2017. https://www.bestworkplaces.org/wp-content/uploads/2017/03/Shared-Shuttle-All-presentations.pdf
40
Based on a 2017 ACT Conference presentation, we were able to calculate that this represents a reduction to 31% solo drivers (from 43%).
41
Ibid
39
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Figure 11 – Glassdoor Employee Home Locations

5.4

Additional Programs

In addition to the recommended program developments outlined above, a few other specific program concepts
came to light as potential investments that might bolster the overall effectiveness of Stanford transportation
programs. High-quality public transit, for example, is known to attract passengers, while bike sharing systems
are increasingly popular now and could encourage travelers to try something new because of their novel appeal.
Traffic calming has also been proven to decrease the number of cars on the road.
TDM offers a tremendous field of opportunity for Stanford to try creative and ambitious solutions to traffic
impacts, and AECOM and the County hope to encourage this type of innovation within Stanford’s TDM program.
5.4.1

Transit improvements

5.4.1.1

Commuters

Stanford University currently operates the Marguerite Shuttle, a public transit system consisting of twenty bus
routes serving the campus and surrounding areas. The most frequent services (Research Park, X and Y Routes)
generally run every 15 to 20 minutes. As high-quality, frequent transit is proven to attract and retain passengers,
increasing the frequency and duration of Marguerite Shuttle service is another way that Stanford could
encourage campus workers and residents to ride transit.
Stanford also provides free fares for campus affiliates on some public transit providers who serve the area. The
Caltrain Go Pass and VTA SmartPass, for example, are fully subsidized for eligible campus affiliates. The
Caltrain Go Pass is valid for all fare zones and is available to graduate students, postdoctoral scholars, and
university and hospital employees residing off Stanford property and within typical commuting distances. The
VTA SmartPass (formerly the Eco Pass) is free for university and hospital employees residing off Stanford
property and within typical commuting distances. A free monthly SamTrans pass is also available to Stanford
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Redwood City (SRWC) employees. However, Stanford could expand the reach of these programs by offering
free transit passes to more people, including residents, contractors, part-time workers, and anyone else traveling
to or from campus on a regular basis.
5.4.2

Micro-mobility

5.4.2.1

Commuters

The City of Palo Alto previously had a 37-bike-sharing system that was discontinued in fall 2016 because of low
ridership (the bikes were used an average of 0.17 times per day) 42. The City approved a new program with a
“free-market” approach in March 2018. The City’s new program allows any vendor to apply for permits to bring
their bikes to the city. It does not have a limit on the number of bikes in the system, but it does have guidelines
that prohibit, among other things, the parking of bikes in ways that block pedestrian areas, access to buildings,
bike racks or news racks.
Stanford has formalized policies to encourage groups or departments to create their own bike sharing programs.
However, Stanford Transportation could establish its own micro-mobility system which could
•

make it easier for faculty and staff to ride rather than drive to campus destinations,

•

provide people with the opportunity to try out micro-mobility solutions before purchasing their own bike,
and

•

eliminate any inconvenience associated with bringing a bike to campus (such as finding space on a
crowded Caltrain car).

Having a formalized, station-based system may also provide novice users with enough predictability to
encourage more people to use a bike instead of driving. Simply the visual presence of bike share stations on
campus can provide daily encouragement for people to try it.
5.4.3

Traffic calming

5.4.3.1

Commuters

The Stanford campus has a “ring road” in the form of Campus Drive and Junipero Serra Blvd., which delineates
the current traffic monitoring “cordon” for the campus. In many cities, ring roads serve as a bypass route,
allowing (or, in some cases, forcing) motorists to travel around the periphery of a central business district or city
instead of through it. In the case of Stanford, however, motorists still have the option to cut through campus to
avoid traffic on the ring road or simply to enjoy the beautiful campus scenery.
Stanford could install traffic calming devices, one-way roads and other restrictions on automobiles to make travel
within the campus more comfortable on foot, by bike, and by Marguerite Shuttle. Potential candidates for traffic
calming include the following areas:
•

Roth Way, Lomita Drive, Museum Way, and Lausen Street at the north end of the campus;

•

Via Ortega Drive, Panama Street, Searsville Road, Governor’s Avenue, Santa Teresa Street, and Los
Arboles Avenue on the west side of the campus;

•

Santa Teresa Street and Lomita Mall on the south end of the campus (connecting to the west-side street
network above); and

•

O’Connor Lane, Nathan Abbott Way, Galvez Street, Bowdoin Lane, Arguello Way, and Escondido Road
on the east side of the campus.

Cut-through traffic is currently deducted from the trip counts calculated as part of the traffic monitoring program,
with average observed cut-through traffic percentages during the spring 2019 monitoring interval of 13 percent in
the AM peak hour and 14 percent in the PM peak hour. While some level of redundancy can help balance
42

https://paloaltoonline.com/news/2018/03/06/palo-altos-sets-its-bike-share-program-on-new-path accessed on 9/9/19
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demand and capacity across the roadway network, restricting or removing automobile access has also proven to
result in an overall reduction in vehicle traffic. A prominent local example of this is San Francisco’s Embarcadero
Freeway, which was severely damaged in the Loma Prieta earthquake on October 17, 1989. By the time the city
considered a new design for the space, a significant portion of the traffic originally on the freeway had already
disappeared. Thus, eliminating automobile facilities or restricting automobile access are proven to be effective
ways to reduce traffic consistent with macro-level TDM principles.
This approach to traffic calming and placemaking also has significant recent precedent in Bogota and, more
recently, Barcelona. In 2016, Barcelona’s Mayor Ada Colau changed City policy to emphasize pedestrianized
central zones and fewer roadways open to cars (called “superblocks”), with the goal of reducing private car and
moped use by 21 percent. 43 One study of an older superblock area found walking increased by 10 percent and
cycling by 30 percent, while driving fell by 26 percent. 44 Stanford Transportation is in a good position to consider
further restrictions for private cars on campus as part of the overall goal of reducing traffic impacts on the
community.

6.

A Study Example

6.1

Reverse Commuters/Residents

This section provides an example of how the TDM measures described above could assist Stanford in achieving
the performance requirements set up in the proposed Conditions of Approval. Using the “peak hour reverse
commute trip” requirement where Stanford would need to also meet the NNNCT standard, the discussion below
demonstrates how TDM measures can be effective.
Reverse commute trips are trips leaving the campus in the morning peak and entering the campus in the
evening. They are primarily made by residents living on campus. Under the staff and Planning Commission
recommended GUP conditions of approval, Stanford will be required to construct a minimum of 1,128 45 housing
units on-campus commensurate with its academic development.
In the Housing Alternatives Analysis of the EIR, the “Half-Offset” Alternative (Alternative B) calculated the
number of peak hour trips generated by the GUP that includes a total of 1,721 units of faculty/staff housing and
1,704 student beds. The EIR estimated the number of AM peak hour outbound trips to be 707 trips and PM
peak hour inbound trips to be 847 trips.
For the purpose of this memo, the reverse commute trips (707 AM peak hour outbound and 847 PM peak hour
inbound) are used to conservatively represent only the trips generated by the 1,721 units of faculty/staff housing.
With the expected number of housing on campus to be 1,128 units, the reverse commute trips is reduced
proportionally to 463 trips in the AM and 556 trips in the PM (about 65%).
The reverse commute trips collected over the many years of traffic monitoring established under the 2000 GUP
average about 1,800 AM trips 46 and 2,500 PM trips in the peak hours. A simplified calculation to demonstrate
the TDM effectiveness in reverse commute trip reduction is summarized in the following Table.

https://www.citylab.com/transportation/2018/08/inside-a-pedestrian-first-superblock/566864/ accessed on 9/9/19
https://www.citylab.com/transportation/2017/01/barcelonas-car-taming-superblocks-meet-resistance/513911/ accessed on 9/9/19
Minimum required amount of new housing is 2,172. However, about 560 can be satisfied by payment of fees. Of the remaining 1,612, at
least 70% or 1,128 units are required on-campus
46
2018 Stanford GUP Permit: Reverse-Commute Analysis by Fehr & Peers dated 10/5/2018
43
44
45
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A. Estimated Baseline Trips (2000 GUP Monitoring
Program data)
B. Number of Reverse Commute Trips for 1,128
Housing Units (extrapolated from EIR)
C. Total Reverse Commute Trips (A + B)
D. Allowable Upper Limit Trips (2%, recommended)
E. Required Reduction in Reverse Commute Trips
(C - D)
Required Reduction in Reverse Commute Trips in %
(E / C)

AM Peak

PM Peak

1,800

2,500

463

556

2,263
1,836

3,056
2,550

427

506

427 / 2,263 =
18.9%

506 / 3,056 =
16.6%

The total reverse commute trips under the proposed GUP will therefore be approximately 2,263 (463 + 1,800)
trips in the AM peak hour and 3,056 (556 + 2,500) trips in the PM peak hour. For the Conditions of Approval,
AECOM has recommended a threshold of up to 2% fluctuation. The maximum allowable reverse commute trips
could be approximately 1,836 and 2,550 in the AM and PM peak hour respectively based on current volumes.
In order to meet the NNNCT requirement for the reverse direction, Stanford will need a reduction of about 427 in
the AM peak hour and 506 trips in the PM peak hour. This translates to a reduction of 18.9% in the AM peak
hour and 16.6% in the PM peak hour. The additional TDM measures proposed above would therefore need to
reduce between 17% and 19% of the peak hour trips. Since these are primarily residential trips, AECOM’s
experiences show up to 22% shift in SOV is possible using PTP that targets peak hour trips generated by
residential units. Hence, a reduction of close to 20% reverse commute trips using TDM measures is practically
feasible based on this example.

7.

Summary of Recommendations

The recommendations explained in this memo are summarized in brief below:
Recommendation

Target Population

Effectiveness 47

1) Reduce total available parking

Commuters

High

2) Increase parking fees

Commuters

High

3) Increase the hours of free premium parking
for vanpools and decrease the cost of the
carpool parking permit

Commuters

Medium

4) Add more specialty permits for vanpools
and carpools

Commuters

Medium

5) Charge for parking daily and eliminate
monthly and annual passes (except for in
special cases)

Commuters

High

High indicates the opportunity for reduction in solo driving by approximately 10% or more, Medium indicates the opportunity for reduction
in solo driving by approximately 5-9%, and Low indicates the opportunity for reduction in solo driving by approximately 1-4%. These
percentages are supported by a range of research and program evaluation sources throughout AECOM’s global TDM practice and
represents industry rules of thumb. Time intervals of effectiveness will vary.

47
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Recommendation

Target Population

Effectiveness 47

All

Medium

a. Provide point-of-sale kiosks for an
immediate feedback loop to drivers
6) Expand carshare program for all, but
particularly for campus residents.

7) Expand paid parking hours and days – we
Commuters, but also all
suggest 24 hours/7 days a week but at least
until 8 pm and including Saturdays

High

8) Increase clean air cash and carpool
incentive amounts (as a form of parking
cash-out)

All

Medium

All, but mostly residents

Medium-High

a. Consider a parking permit “buy out”
bonus
9) Provide a Personalized Travel Planning
program to residents and others.

10) Launch a long-distance shuttle service
Commuters
and/or micro-transit program for commuters
who already live far from campus and would
otherwise need to make multiple transfers
on public transit.

High

11) Expand the Marguerite shuttle system
network in duration and frequency.

High

All

12) Expand free transit pass offerings to include Commuters, but also all
more eligible people.

High

13) Create a bike sharing system on campus.

Low

All

14) Restrict cut-through traffic with physical
All
traffic calming and redirecting to the campus
ring-road.
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