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EXECUTIVE SUMMARY

For many workers, the decision to drive to work is an economically rational one that minimizes
their commute costs. Shoup (1997) estimated that nationwide, 95 percent of commuters receive
free parking at work.* Compare this to data from the U.S. Bureau of Labor Statistics (BLS)
(2021a) that only 9 percent of private industry employees, on average, have access to subsidies
to help them pay transit, vanpool, or bicycle commute costs. In many cases, the value of free
parking can be substantial; for example, in New York City, the cost of a monthly parking pass in
the central business district (CBD) is $655, while even in a mid-sized city such as San Diego,
California, the cost is $138 per month (Parkopedia 2020). In most cases, the value of free
parking is greater than the cost of riding transit. In effect, employers are incentivizing a behavior
that increases roadway congestion, reduces physical activity, and increases emissions. Moreover,
since lower-income households are less likely to own and have access to a private vehicle than
moderate and higher-income households (FHWA 2020), free parking is a financial benefit that
many lower-income employees cannot access. Data from the U.S. BLS (2021b) shows that only
3 percent of employees earning the lowest 10 percent of wages have access to subsidized
commuting benefits, compared to 20 percent of employees earning in the highest 10 percent of
wages.

Multiple strategies exist to level the playing field among travel modes, provide more equitable
benefits, and support more environmentally friendly options. The USDOT’s FHWA developed
this report to understand the congestion, emissions, crashes (i.e., safety), and equity impacts that
may result from parking cash-out, pre-tax commuter benefits, and related policies. The report is
part of the agency’s ongoing efforts to increase awareness of solutions to address the
transportation issues affecting communities in the United States. It was created in coordination
with a peer review group made up of representatives from academic institutions and the public
sector who provided guidance throughout the study process.

Background
Parking Cash-Out

Parking cash-out is an option that provides employees with a more balanced set of benefits
across all modes of transportation. With parking cash-out, employers that provide free or
subsidized parking at work also offer employees the option to take an equivalent cash payment,
tax-free transit benefit, or tax-free vanpool benefit instead of the parking subsidy. As discussed
in the report, this strategy can be (but is not always) revenue neutral for employers while
allowing employees to make travel choices that are the most sensible for them.

! More recent data from the Society for Human Resource Management (SHRM) estimates that 87% of employers offer
free on-site parking for their employees (SHRM 2022). While this figure may be slightly different from the number
of employees offered free on-site parking, this demonstrates that the vast majority of employees are likely still
offered free on-site parking since Shoup’s 1997 study.



Shoup (1997) studied eight firms in southern California and found that the implementation of
parking cash-out policies resulted in a 13 percent reduction in drive-alone commute trips and a
12 percent reduction in commute vehicle-miles traveled (VMT). In a study similar to Shoup’s,
Van Hattum (2009) examined seven employers that implemented parking cash-out programs in
the Minneapolis-St. Paul area and found a 12 percent reduction in single occupancy vehicle
(SOV) travel. Likewise, Glascock, Cooper & Keller (2003) found a 10 percent reduction in
employee parking demand resulting from parking cash-out in Seattle. Outside the U.S., De
Borger and Wuyts (2009) found parking cash-out to be associated with a nearly 9 percent
reduction in driving commutes and a 17 percent increase in transit use based modeled Belgian
data.

Due to its potential to affect travel behavior, multiple government agencies have adopted
legislation that encourages or requires employers to offer cash-out to their employees. California,
Rhode Island, and Washington, D.C., have laws that require some employers to offer parking
cash-out. Other States, including Maryland, Colorado, Delaware, Connecticut, Oregon, and New
Jersey use their tax codes to encourage employers to implement parking cash-out programs
(MDOT, 2021; Liston et al., 2022; U.S. Environmental Protection Agency (EPA), 2005).

Employer-Paid Commuter Benefits

As a qualified transportation fringe benefit under the Tax Cuts and Jobs Act, Pub. L. No. 115-97,
employers may pay up to $280 per month (as of 2022) for their employees’ transit or vanpool
commuting (as is also the case for employee parking expenses?) without any payroll tax or
employee income tax obligation being incurred.® Employer-provided transit benefits have been
demonstrated to result in an increase in the number of employees using transit. A 2005 Transit
Cooperative Research Program analysis of 21 surveys conducted in 12 regions from 1989 to
2004 found that employer-paid transit passes generally increase transit ridership 10 percent or
more at participating worksites (ICF and Center for Urban Transportation Research (CUTR),
2005).

Pre-Tax Commuter Benefits

Rather than pay for employee commute expenses, an employer can allow employees to set aside
their own income on a pre-tax basis to pay for qualified transit or vanpool expenses. As with
employer-paid commuter benefits, the pre-tax benefit is also limited to $280 (as of 2022) per
month for transit and vanpool costs. Employees save money by reducing their transit and
vanpool costs by an amount equal to their marginal tax rate, often 15 percent to 35 percent when
accounting for State and Federal income taxes and Social Security and Medicare taxes.

In California, the cities of San Francisco, Richmond, and Berkeley have laws that require
employers to offer employees the option to set aside pre-tax dollars for the purchase of transit

2Federal law allows these benefits to be combined if, for example, an employee would incur costs to park at a transit
station and also to use transit.

SFederal tax laws underwent some changes in tax year 2018 as a result of the December 2017 enactment of Pub. L.
No.115-97. Prior to 2018, an employer could also deduct the expense of providing these benefits from its taxes.

2



passes or to pay vanpool expenses (San Francisco Department of the Environment, 2022; City of
Richmond 2022; City of Berkeley 2022). Employers that implement these programs save costs
on payroll taxes. By reducing out-of-pocket costs for riding transit or vanpools to work, pre-tax
commuter benefits can increase the use of these travel modes. Additionally, employers and
employees may benefit from transit- or vanpool-based commuting compared to solo driving, as
employees are able to use commute time riding these modes more productively. Results from the
Metropolitan Washington Council of Governments’ (MWCOGs’) State of the Commute

survey (2020) showed that more than half of commuters surveyed who traveled to work via
carpool/vanpool or transit (bus and train) performed work-related tasks during their commute.
The rate was highest for transit commuters (58 percent) compared to carpoolers/vanpoolers

(38 percent). As suggested in the MWCOG survey, employers may benefit from additional
productive time employees are able to spend during a transit commute, while employees may
benefit from having additional time to catch up on work tasks, making actual time spent at the
workplace less stressful.

Scenarios

This report analyzes the vehicle travel, congestion, emissions, crashes, and equity impacts that
city-level parking cash-out, commuter benefit, and related ordinances* can have. Cities were
selected based on criteria that prioritized those where substantial impacts were expected (i.e.,
large drive-alone employee populations, higher-priced parking, or high propensity to use transit)
and the availability of data to support the analysis. The analyzed cities are as follows:

e Boston/Cambridge, MA e Los Angeles, CA
e Chicago, IL e New York, NY
e Houston, TX e Philadelphia, PA
¢ |ndianapolis, IN e San Diego, CA

Washington, DC

Five core policy scenarios were analyzed for nine cities, with the goal of providing a resource for
municipalities considering enacting parking cash-out and related policies. The scenarios are
meant to provide an overview of potential policy options cities can pursue with regard to
cash-out and commuter benefits. The core scenarios analyzed include:

1. Monthly Parking Cash-Out: This is an ordinance that requires employers that offer
free/subsidized parking to offer employees the option to cash-out their parking on a
monthly basis.

2. Monthly Commuter Benefit (Employer-Paid Transit/VVanpool Benefit): This is an
ordinance that requires employers providing free/subsidized parking to offer employees a
transit or vanpool benefit paid by the employer, but not in excess of the value of the
parking benefit. These benefits are exempt from payroll taxes and employee income

4 FHWA has no position on any ordinance discussed or whether an ordinance should be adopted.
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taxes, including transit and vanpool benefits up to the maximum allowed by law for each
commulter.

3. Monthly Parking Cash-Out and Pre-Tax Transit Benefit for Employees Without
Subsidized Parking: In addition to requiring that employers that subsidize parking offer
a monthly parking cash-out option (same as Scenario 1), all other employers must make
pre-tax transit® benefits available to all of their employees. This scenario applies a
requirement to all worksites—those that provide free or subsidized parking and those that
currently do not.

4. Daily Parking Cash-Out and Pre-Tax Transit Benefit for Employees Without
Subsidized Parking: This scenario is the same as Scenario 3 with the difference that the
parking cash-out must be offered as a daily cash-out option, rather than monthly. In
addition to requiring that employers that subsidize parking offer a daily parking cash-out
option, all other employers must make pre-tax transit® benefits available to all of their
employees. This scenario applies a requirement to all worksites—those that provide free
or subsidized parking and those that currently do not.

5. Requirement to Eliminate Subsidized Parking Benefit + Provide Universal $5 Per
Day Employer-Paid Non-SOV Commute Benefit: An ordinance that requires
employers that are offering their employees free/subsidized parking to cease offering it
and for all employers to offer an employer-paid non-SOV commute benefit of $5 per
commute day. The non-SOV commute benefit would be exempt from taxes to the extent
allowed by law for eligible modes (e.g., for transit and vanpool expenses).

Analysis

The scenarios were analyzed independently using unique methodologies that included some
shared assumptions and methods. Scenario 1 served as a baseline for much of the analysis.
Impacts associated with Scenario 1 were estimated two ways. First, impacts were estimated
using the Trip Reduction Impacts for Mobility Management Strategies (TRIMMS) model, which
was developed by the University of South Florida (CUTR, 2018). This methodology applies
estimated changes in the costs of parking to estimate mode shifts. In cities with low initial
drive-alone rates, the shift to non-drive-alone modes seemed unreasonably high, likely due to an
internal calculation within the TRIMMS model that accounts for initial mode share. To
overcome this issue, a second methodology was used to calculate resulting mode shares for
Scenario 1 impacts. The second methodology calculated travel behavior change directly using a
demand elasticity of -0.30. The elasticity value was selected after significant literature review
and in coordination with the peer review group. The mode share results derived from the two

Note that pre-tax transit laws typically allow employees to pay for both vanpools and transit service in a pre-tax
manner. In estimating the impact of pre-tax transit benefits for employees without subsidized workplace parking,
Scenarios 3 and 4 relied on a transit elasticity reflecting changes in transit ridership specifically with respect to
transit costs. Given this was a transit-specific measure, it was applied only to estimate changes in transit ridership
(vs. transit/vanpool ridership) for this population under this policy. The research team expected such results to be
reasonable, even with vanpool impacts unaccounted for, given low (<1%) starting vanpool mode shares for this
population. Additional information on methodologies can be found in this report’s main body, as well as in
Appendix C. Data and Analysis Methodology.



methodologies were averaged to arrive at a single value. Then, VMT reductions were estimated
using the average mode shares along with vehicle trip length, occupancy, and employee
population data.

The impacts of Scenarios 2 through 5 were estimated using results or methodologies from
Scenario 1. The impacts of daily cash-out were estimated to facilitate an additional 16 percent
shift away from driving alone compared to monthly cash-out based on results from a study of a
form of daily cash-out in Minneapolis (Lari et al., 2014). The impacts of pre-tax commuter
benefits were estimated manually using a transit elasticity of -0.15 (reflecting the response of
transit use in relation to a change in transit price), which was similarly selected after significant
literature review and in coordination with the peer review group.

The methods applied in this report assume that employers will fully adopt and comply with
hypothetical ordinances and that no transit capacity restrictions interfering with mode shifts to
transit will occur. Baseline data were collected for each city and included work-trip mode split,
average auto commute trip length, monthly parking prices, and the percentage of employees with
access to free parking. The analysis assumed expected near-term conditions associated with
commuting patterns accounting for post-COVID-19 pandemic telework expectations

(i.e., assumes a higher level of telework than data showed for cities pre-COVID).

Results

Table 1 and figure 1 show the reductions in daily commute-related VMT that were estimated for
each scenario and each city. Results are shown with respect to citywide commute-related VMT,
not just for affected commuters.

Table 1. Percent reductions in daily citywide commute VMT by scenario and city.

S5: Eliminate
Parking
Subsidies + $5
S3: Monthly S4: Daily Non- single
Sl S2: Monthly Cash-Out + Cash-Out + occupancy
Monthly Commuter Pre-Tax Pre-Tax vehicle (SOV)
Cash-Out Benefit Transit Benefit | Transit Benefit Subsidy
Eﬁton/ Cambridge, 1 oy 1% 10% 18% 29%
Chicago, IL 11% 7% 13% 18% 36%
Houston, TX 3% 2% 3% 7% 17%
Indianapolis, IN 5% 2% 5% 15% 24%
Los Angeles, CA 9% 5% 9% 17% 27%
New York, NY 3% 1% 11% 12% 36%
Philadelphia, PA 13% 9% 14% 21% 34%
San Diego, CA 6% 3% 6% 15% 25%
Washington, DC 4% 2% 6% 11% 24%
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Figure 1. Graph. Percent Reductions in daily citywide commute VMT by scenario and city.

The impacts vary by scenario and city based on a range of factors, including parking prices,
transit fares, and the share of employees receiving free/subsidized parking and transit benefits.

The two monthly cash-out scenarios—Scenario 1 (monthly parking cash-out) and
Scenario 3 (a requirement that employers that do not provide free parking offer a pre-tax
transit benefit in addition to monthly parking cash-out for those offering free parking)—
show significant potential for reducing daily VMT. Scenario 3 builds on Scenario 1 and
applies an additional requirement for employers that do not currently offer free parking to
offer pre-tax benefits. As such, reduction potential of Scenario 3 is slightly higher than
that in Scenario 1. While the effects of offering pre-tax benefits, where employees set
aside their own money for transit, is likely to be small compared to an employer-paid
benefit, this policy is assumed to apply to a large population of employees in many cities
who do not currently receive free parking.

Scenario 2 (the option of an employer-paid monthly transit/vanpool benefit in lieu of free
parking) shows more modest reductions than the monthly cash-out scenarios. Instead of
offering cash, employers in this scenario are required to pay for tax exempt transit or
vanpool commute modes in lieu of parking. Even in cities where the assumed average
transit fare is high, driving reductions were smaller than those in Scenario 1; fewer
employees are likely to take a transit-only benefit as compared to a typically higher cash
offer (with a tax-free transit benefit option), since some of those employees may choose
to take the cash-out and carpool, bicycle, or walk.



e Scenario 4 (a requirement that employers that do not provide free parking offer a pre-tax
transit benefit in addition to daily parking cash-out for those offering free parking) shows
greater reduction potential than Scenario 3 because it assumes that if employees are
offered a daily cash-out, which is more flexible than a monthly option, more employees
will take the offer and reduce their driving. The difference between the results for
Scenarios 3 and 4 is less pronounced in cities where a lower proportion of employees are
offered the cash-out opportunity since free/subsidized parking is less prevalent (e.g., New
York City).

e Under Scenario 5 (a requirement that all employers eliminate subsidized parking and
provide a universal $5 daily non-SOV commute benefit), employees who drive to work
alone would suddenly face a new cost to their driving (parking). This scenario offers the
greatest reduction potential in all cities, likely because it eliminates parking subsidies
entirely, offers equal non-SOV commute benefits for all non-SOV modes regardless if
employees previously received free/subsidized workplace parking or not, and it would
yield the additional shift away from driving alone shown in Scenario 4 due to the
provision of a daily benefit.

Across all scenarios, it is clear that strategies designed either to make employer-provided
commute incentives mode neutral or to specifically disadvantage drive-alone commute trips
could have a significant impact on vehicle travel associated with employee commute trips.
Scenario 1, the basic monthly cash-out requirement, reduces commute-related VMT by an
average of over 7 percent across all analyzed cities, with wide variation among the cities—from
about a 3 percent reduction in New York City, where few employees currently receive free
parking, to a 13 percent reduction in Philadelphia. Daily versus monthly cash-out policies may
yield greater impacts. Given that most of this reduction would occur during peak commute hours,
the potential of parking cash-out to reduce congestion and minimize other negative externalities
associated with vehicle travel is significant.

Impacts on other driving-related externalities (i.e., congestion, emissions, and crashes) generally
reflect the observed patterns of VMT reduction when comparing scenarios within each city.
Namely, Scenario 5 achieves the greatest impacts to reduce congestion, emissions, and crashes
given its high VMT reduction potential relative to other scenarios. In addition to maximizing
VMT reduction potential, Scenario 5 is also thought to maximize the benefits offerings across
the analyzed scenarios, given the equal distribution of non-SOV benefits between employees
receiving and not receiving free parking (especially where the lowest-income commuters may be
less frequently offered free parking as a commuter benefit). These other impacts are discussed in
greater detail in Chapter 4 of the main report.






CHAPTER 1. BACKGROUND

The USDOT recognizes the importance of parking pricing and commuter benefits to achieving
congestion reduction goals and helping localities to meet driver expectations about parking
availability. As part of its effort to reduce congestion and other driving-related externalities, the
USDOT FHWA developed Contemporary Approaches to Parking Pricing: A Primer, which
discussed innovative parking pricing programs.® The agency subsequently held 11 regional
parking pricing and management workshops throughout the country to document and share
lessons learned from a number of innovative parking pricing initiatives it had funded. As part of
these broader efforts, parking cash-out was identified as a key strategy with the potential to
relieve peak-period congestion and reduce parking demand through the reduction of employee
vehicle trips. This study analyzes how citywide cash-out and related policies could impact travel
behavior and transportation systems.

Parking Cash-Out

Parking cash-out is an option that provides employees with a more balanced set of benefits
across all modes of transportation. Employees who choose to give up their employer-provided or
employer-subsidized parking benefit are offered a payment that can be used to purchase transit or
vanpool services or be kept as taxable cash. Cash-out programs can be offered on a monthly
basis, in which employees decide to give up parking for the month, or on a daily basis, in which
employees receive a set amount of money for each day that they choose to not drive to work.

The vast majority of employers nationwide provide their employees free parking at work, while
only 9 percent of private sector employees are offered other transportation commute benefits
(U.S. BLS 2021a). Parking cash-out holds promise to substantially reduce congestion because it
applies a value to a commodity that is often perceived as free. Furthermore, both employers and
employees can benefit from parking cash-out. Employees who accept a cash-out offer and utilize
lower-cost travel modes, such as carpooling, transit, bicycling, or walking, can save the
additional cash income or use it for non-travel purposes. Employers can benefit by reducing the
expense of purchasing, maintaining, or expanding parking, and parking cash-out can be seen as
an employee benefit that supports employee recruitment and retention.

Because, as noted above, employers reduce their parking expenses when their employees who
had been driving accept a parking cash-out offer, the policy would on its face appear to be
revenue neutral to employers. Changes in benefits, though, can add to employer costs. In the case
of parking cash-out, parking benefits taken as a wage increase impose a small payroll tax burden
on employers (and employees). Similarly, some employees accepting a cash-out offer may have
previously declined a parking benefit prior to cash-out having been offered. In such instances,
employers could not use parking cost savings to fund the cash-out payments. However, as
employers retain complete control over the level of commuter benefits that they offer, and can
change such level at any time of their choosing, they can thus make changes to their programs

6 See Contemporary Approaches to Parking Pricing: A Primer: https://ops.fhwa.dot.gov/publications/fhwahop12026/
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after a parking cash-out requirement is imposed—such as by levying a very small charge on
employee parking—to ensure that their commuter benefits related expenditures do not rise.

California, Rhode Island, and Washington, D.C., have laws that require some employers to offer
parking cash-out. In California and Rhode Island, the laws apply to employers with 50 or more
employees that subsidize parking and are able to reduce, without penalty, the number of paid
parking spaces they maintain. California’s law applies to employers in an air basin designated
nonattainment for any State air quality standard (California EPA Air Resources Board, 2021).
Rhode Island’s law applies only to employers that are located within one-quarter mile of a Rhode
Island public transit service. Unlike California, Rhode Island employers are not required to
provide a cash payment, but must instead provide monthly transit passes (Rhode Island, 2014).
The District of Columbia’s law applies to employers with 20 or more employees in

Washington, D.C., but excludes most companies that own versus lease their parking. Companies
that opt not to offer the benefit (in an amount equal to or greater than the monthly market value
of the parking benefit) can instead pay a Clean Air Compliance fee of $100 a month for each
eligible employee to the District Department of Transportation (DDOT) or create and implement
a transportation demand management (TDM) plan certified by DDOT as likely to achieve or
speedily move toward achieving an employee drive-alone mode split of 25 percent or less’
(Wilson 2022).

Other States use their tax codes to encourage employers to implement parking cash-out
programs. Maryland offers a 50 percent tax credit, up to $100 per individual employee per
month, to employers that implement parking cash-out programs (MDOT, 2021). The credit
covers costs associated with providing the cash-out. In 2022, Colorado’s State legislature passed
HB22-1026, the Alternative Transportation Options Tax Credit, which offers a 50 percent
refundable income tax credit for employers for expenses incurred when providing alternative
transportation options to employees.® The bill defines alternative transportation options as “free
or partially subsidized, generally accepted TDM strategies, including but not limited to
ridesharing arrangements, provision of ridesharing vans or low-speed conveyances such as
human-powered or electric bicycles, shared micromobility options such as bikesharing and
electric scooter sharing programs, carsharing programs, and guaranteed ride home programs”
(Liston et al., 2022). Delaware, Connecticut, Oregon, and New Jersey offer tax credits to
companies that implement TDM programs, which can include parking cash-out (U.S. EPA,
2005).

Employer-Paid Commuter Benefits

As a qualified transportation fringe benefit under the Tax Cuts and Jobs Act, Pub. L. No. 115-97,
employers may pay up to $280 per month (as of 2022) for their employees’ transit or vanpool

"As of 2019, the drive-alone mode share in Washington, D.C., is estimated at 42%, based on American Community
Survey (ACS) 2019 5-Year Estimates, Modeshare by Workplace City (Place Geography) Table B08601: Means of
Transportation to Work by Workplace Geography.

8 See more information on HB22-1026 here: https:/leg.colorado.gov/bills/hb22-1026
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commuting (as is also the case for employee parking expenses®) without any payroll tax or
employee income tax obligation being incurred’®. Employer-provided transit benefits have been
demonstrated to result in an increase in the number of employees using transit. A 2005 Transit
Cooperative Research Program analysis of 21 surveys conducted in 12 regions from 1989 to
2004 found that employer-paid transit passes generally increase transit ridership 10 percent or
more at participating worksites (ICF and CUTR 2005).

Pre-Tax Commuter Benefits

Rather than pay for employee commute expenses, an employer can allow employees to set aside
their own income on a pre-tax basis to pay for qualified transit or vanpool expenses. As with
employer-paid commuter benefits, the pre-tax benefit is also limited to $280 (as of 2022) per
month for transit and vanpool costs. Employees save money by reducing their transit and
vanpool costs by an amount equal to their marginal tax rate, often 15 percent to 35 percent when
accounting for State and Federal income taxes and payroll taxes.

Employers that implement these programs save costs on payroll taxes. By reducing out-of-pocket
costs for riding transit or vanpools to work, pre-tax commuter benefits can increase the use of
these travel modes. Additionally, employers and employees may benefit from transit- or
vanpool-based commuting compared to solo driving, as employees are able to use commute time
riding these modes more productively. Results from the MWCOGs’ State of the Commute
survey (2020) showed that more than half of commuters surveyed who traveled to work via
carpool/vanpool or transit (bus and train) performed work-related tasks during their commute.
The rate was highest for transit commuters (58 percent) compared to carpoolers/vanpoolers (38
percent). As suggested in the MWCOG report, employers may benefit from additional
productive time employees are able to spend during a transit commute, while employees may
benefit from having additional time to catch up on work tasks, making actual time spent at the
workplace less stressful.

In California, the cities of San Francisco, Richmond, and Berkeley have laws that require
employers to offer employees the option to set aside pre-tax dollars for the purchase of transit
passes or to pay vanpool expenses. The San Francisco law impacts all businesses, including
nonprofit organizations. Employers must offer their employees one of the following: 1) a pre-tax
benefit up to $280 per month to pay transit or vanpool expenses, 2) a monthly subsidy for transit
or vanpool expenses equivalent to the price of a San Francisco Muni Fast Pass, 3) a company-
funded bus or van service to and from the workplace, or 4) any combination of the previous
items (San Francisco Department of the Environment, 2022). The Berkeley and Richmond laws
apply to employers with 10 or more employees (City of Richmond 2022; City of Berkeley 2022).
Further, businesses in the Bay Area with 50 or more employees must offer employees one option
between pre-tax transit benefits, subsidized transit or vanpool costs, provision of low-cost transit
service, or an alternative benefit suited for reducing SOV commuting (MTC 2021). New York

°Federal law allows these benefits to be combined if, for example, an employee would incur costs to park at a transit
station and also to use transit.

OFederal tax laws underwent some changes in tax year 2018 as a result of the December 2017 enactment of Pub. L.
No.115-97. Prior to 2018, an employer could also deduct the expense of providing these benefits from its taxes.
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and Washington, D.C., also have pre-tax transit benefit laws, and both apply to employers with
20 or more employees (Huff 2020; NYC Consumer and Worker Protection 2020).

Policy Scenarios Introduction

This report analyzes the impact that city-level parking cash-out, commuter benefit, and related
ordinances can have on vehicle travel, as well as congestion, emissions, crashes, and equity. Five
core policy scenarios were analyzed for nine cities, with the goal of providing a resource for
municipalities considering enacting parking cash-out and related policies. This report provides
information that can guide the creation of policies that encourage changes in travel behavior that
decrease the incidence of solo driving in urban areas and provides methodologies to help policy
makers estimate the likely impact of the congestion reduction strategies that are examined.

The report includes a literature review, which summarizes study results that were used to analyze
the five core policy scenarios. This is followed by a discussion of the various scenarios, a
description of the methodology used to analyze the scenarios, and a summary of the analysis
results.

A Note on Implementation

The analysis presented in this document is, as mentioned, focused on impacts of city-level
parking cash-out, commuter benefits, and related ordinances impacting vehicle travel,
congestion, emissions, crashes, and equity. This report does not provide strategies for
implementation and enforcement related to the modeled scenarios. In recognition of the
importance these topics will carry for parties considering implementation, however, APPENDIX
A. IMPLEMENTATION RESOURCES, summarizes some external resources on this topic that
may be of interest to some readers.

Peer Review Group

A peer review group consisting of parking practitioners and researchers from government and
academic institutions assisted FHWA in developing this study. Individuals were recruited to
participate in the group based on their background related to cash-out, their organization’s
experience or interest in testing and studying cash-out policies, and their knowledge of data and
research applicable to the study. Five meetings were held with the group at key points during the
study process in order to obtain input on matters such as what cities to include in the analysis,
policy scenarios to analyze, best practices information, data sources, analysis methodology, and
the presentation of results. The peer review group included:

e John Attanucci, Massachusetts Institute of Technology

e Lindsay Bayley, Chicago Metropolitan Agency for Planning (CMAP)
e Chris Hagelin, City of Boulder

e Andrea Hamre, Western Transportation Institute

e Donald Shoup, University of California, Los Angeles

e Colleen Stoll, City of Santa Monica

e Don Pickrell, Volpe National Transportation Systems Center
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e Todd Litman, Victoria Transport Policy Institute

e Rachel Weinberger, Regional Plan Association

e Adam Millard-Ball, University of California, Los Angeles
e Brett Wood, Wood Solutions Group

e Phil Winters, CUTR

e James Choe, Metropolitan Transportation Commission

These individuals were instrumental to this study; however, FHWA staff was responsible for all
final decisions regarding the analysis and the presentation of results. The participation of
individuals in the peer review group should not be construed as an endorsement of the study
results by those individuals nor their agencies or organizations.
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CHAPTER 2. LITERATURE REVIEW

The project team reviewed available research on the effects of cash-out and changes to the price
of transit and parking. While a handful of studies have been conducted to estimate the impact of
cash-out policies and changes in parking and transit prices on commute mode choice, no city
level policy studies were found.

Parking Elasticities

In a comprehensive analysis of eight parking cash-out programs in Southern California, Shoup
(1997) found such programs were associated with a 13 percent reduction in single-occupant
driving, an 11 percent reduction in vehicle trips per commuter per day, and a 12 percent
reduction in vehicle miles traveled (VMT). The average price elasticity of demand for parking at
the eight employer sites was -0.15. Van Hattum (2009) conducted a similar study of seven
employer sites in Minneapolis-St. Paul where parking cash-out programs were implemented and
found a 12 percent reduction in SOV travel. Likewise, Glascock, Cooper & Keller (2003) found
a 10 percent reduction in employee parking demand resulting from parking cash-out in Seattle.
Outside the U.S., De Borger and Wuyts (2009) found parking cash-out to be associated with a
nearly 9 percent reduction in driving commutes and a 17 percent increase in transit use based
modeled Belgian data.

Shoup (2005) reviewed seven studies conducted between 1969 and 1991 that analyzed the effect
of employer-paid parking on SOV commute rates. The review found that when employers paid
for parking in analyzed areas, on average, 67 percent of employees drove alone. When
employees paid for parking in the same areas, the average drive-alone rate dropped to 42 percent.
Price elasticity of demand for parking at the various employment sites ranged from -0.08 to
-0.23, and the mean was -0.15.

Concas and Nayak (2012) conducted a meta-analysis of parking price elasticity of demand in
which they reviewed 25 related articles that included 169 elasticity variables. The studies
covered multiple countries, and elasticity values ranged from -6.22 to zero, with a mean value

of -0.482. The authors developed a model to explain the variation in elasticity estimates based on
factors such as geographic location, estimation method, and data type. Their model, applied to
estimate an elasticity for the United States (using econometric techniques), yielded a parking
price elasticity of -0.39.

Litman (2022a) conducted an extensive literature review of transportation price elasticities and
generally found that the demand for vehicle trips with respect to parking price ranges from -0.1
to -0.3, with significant variations due to demographic, geographic, and trip characteristics.
While short-run and long-run elasticities are not explored for parking pricing, Litman (2022a)
summarizes other short-run and long-run price elasticities related to travel demand, where
long-run values are typically two to three times short-run values. In general, commuters may be
more responsive to changes in pricing over a long-time horizon, given additional time to adjust
behaviour, compared to over a short-term horizon.

In a study conducted for the San Francisco County Transportation Authority (2016), researchers
modeled travel demand for five parking policy scenarios, including a cash-out scenario in which
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drivers paid 75 percent of the parking cost. Model results showed the proportion of vehicle
commuting trips fell in the Northeast Cordon (downtown business district) and citywide by 9
percent and 6 percent, respectively. Further analysis showed parking arc elasticities associated
with cash-out are -0.45 for destinations within the Northeast Cordon and -0.06 elsewhere in San
Francisco, which may be a result of fewer alternative mode options outside of the downtown
business area.

A study conducted by Knittel and Tanaka (2019) provides new insights on price elasticities and
vehicle travel, although the data used is based on drivers located in Japan. Using mobile phone
data for more than 90,000 drivers, the authors found the price elasticity for vehicle kilometers
traveled to be -0.30.

Shin (2020) utilized the Puget Sound Regional Travel survey to evaluate how commuting
behaviors are related to commuter incentive programs. The Puget Sound region is subject to
Washington State’s Commute Trip Reduction Law, which requires certain employers to have
TDM programs.t! Shin first examines the relationship between various benefits and commuter
mode choice. Results show that transit-related benefits (i.e., free or subsidized transit passes) are
associated with higher probabilities of commuting via public transport, non-motorized transport,
and carpooling relative to driving alone. In contrast, employer-subsidized parking reduces the
likelihood of commuting by these modes compared to driving alone.

Additionally, Shin (2020) finds that transit benefits are not only associated with lower worker
commute trip VMT, but also with lower non-work trip VMT. On average, workers with transit
benefits are expected to drive 3.16 miles and 1.15 miles fewer for commute and non-work trips
daily, respectively. In contrast, workers with free workplace parking drive 3.13 miles and 0.99
miles more for commute and non-commute trips daily on average, respectively. When
controlling for workplace transit accessibility and employment density in addition to residential
built environment characteristics, Shin finds workers with transit benefits drive 2.19 fewer miles
for work trips and drive 0.83 fewer miles for non-work trips on average compared to workers
without transit benefits. In contrast, workers with free workplace parking are expected to drive
2.48 more miles for work trips and 0.78 more miles for non-work trips on average compared to
workers without free workplace parking.

Shin found that the availability of free workplace parking benefits for a given worker
significantly impacted the VMT of the other members in the workers’ household differently than
their own. Namely, other members of the same households were expected to have lower work
and non-work VMT (such a reverse relationship was not discovered for transit benefits). The
differing impacts on free workplace parking make intuitive sense as workers with parking may
add additional VMT by adding stops to their commute trips while other household members
would then have fewer trips they would need to make for the household. Shin also notes one
possible explanation is related to residential choice: “[w]orkers, on average, are found to live
closer to their workplaces if their household members (except for themselves) are offered

11 See more about Washington State’s Commute Trip Reduction Law here: https://wsdot.wa.gov/business-
wsdot/commute-trip-reduction-program
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employer-sponsored parking benefits; however, average commute distance is statistically
significantly longer for workers who have their own parking benefits than for those without”

(p. 15). Overall, Shin’s work demonstrates spillover effects of various commuter benefits, into
both non-work VMT for a given worker, as well as total VMT for others in their household. The
differing directional relationships introduce ambiguity into the aggregate effect on VMT and thus
no adjustments are made to the analysis here due to Shin’s research.

As such, policies implementing employer-subsidized transit benefits may offer additional VMT
reductions (along with subsequent congestion, crash, and emissions reductions). The extent of
these reductions is dependent on many factors, including how transit benefits are offered to
employees (e.g., as a monthly pass or not). For example, a member of the peer review group
convened for this study noted her employer in Los Angeles paid a per-trip fee associated with
employee transit passes. As such, employees had to log their trips and were asked to only use
their employer-paid benefits for work trips. Conversely, another member noted that in Boulder,
CO, there is evidence that employees with access to free transit passes are more likely to use
transit for non-work trips and are also more likely to bike to work more.

In a study of German commuters, Evangelinos et al. (2018) found parking cash-out offerings
significantly reduce the probability of commuting by car, even when restricting the sample to
vehicle-only commuters. For these commuters, parking cash-out values offered were equivalent
to the cost of a transit pass rather than the cash value associated with the parking space.

Brueckner and Franco (2018) develop a theoretical model based on a simplified version of a city
divided between a suburban and central zone, connected by a roadway and transit line. Assuming
the optimal allocation of resources, the authors’ theoretical model results reveal the percentage of
commuters traveling by car goes from above 80 percent to around 50 percent as the share of
parking costs covered by employers goes from zero to 100 percent. Using data from a stated
choice experiment of commuters in Nanjing, China, Ding and Yang (2020) found a 25 percent
increase in parking cost was associated with an 8.7 percentage point reduction in auto mode
share, while 50 percent, 75 percent, and 100 percent increases in parking costs were associated
with 14.3, 19.1, and 19.9 percentage point reductions in auto mode share, respectively. It should
be noted, however, that commute locations were to Nanjing’s CBD and starting mode choice
probability for commuting by car was only 26.2 percent, compared to 24.6 percent for bus and
49.2 percent for rail.

In a study using the 2012 California Household Travel Survey, Khordagui (2019) modeled the
decision to drive in a hypothetical scenario where all commuters pay for parking or take an
equivalent parking cash-out incentive based on the average paid parking price in the workplace
zip code. Model results show a 10 percent increase in the price of parking (and subsequently the
cash-out value) is associated with a reduction in the probability of driving alone to work of one
to two percentage points, with the lower end result related to the “parking opportunity cost
scenario,” which attempted to explore the opportunity cost of free parking based on the prevalent
parking price in each geography. The marginal effects vary with prices and the relationship is not
linear, but the study notes these findings correspond to a parking price elasticity range of -0.13

to -0.26. It suggests that this result is generally in line with, and at the lower end of, some prior
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studies, such as a study by Su and Zhou (2012) reporting an elasticity of -0.23 and Washbrook et
al. (2006) who report an elasticity of -0.30.

Travel and Transit Elasticities

Beyond elasticities associated with parking price, travel behavior may also be examined through
transit price elasticities (reflecting expected changes in transit use in response to transit price).
Here, elasticities range widely depending on a number of factors, including the type and level of
transit service, user type, and time of use. Litman (2015) suggests the ranges for peak commute
transit elasticities with respect to prices should be -0.15 to -0.30 in the short term, and -0.40

to -0.60 in the long term. However, Litman (2015) notes the elasticities could be as high as -0.8
to -1.0 for suburban commuters, which could make up a significant portion of the employee
population taking a transit benefit. A study by Gillen (1994) provided disaggregated transit
elasticities and identified an elasticity range of -0.10 to -0.19, which is specific to work trips.

There is also rich literature on short-run and long-run price elasticities of demand for gasoline
consumption. Litman (2022a) compiles several such studies placing the short-run price elasticity
of demand ranging between -0.11 and -0.27 compared to between -0.58 and -0.71 in the
long-run. This aligns with earlier findings from Espey (1996), who found a short-run elasticity
of -0.26 and a long-run elasticity of -0.58.

Greenberg and Evans (2015) conducted a review of travel price elasticity data as part of an effort
to estimate the impact of cash-out, pay-as-you-drive car insurance, and the conversion of State
and local sales taxes on newly purchased vehicles to mileage taxes. The base of the analysis is
the overall variable driving cost, which focuses on per-mile fuel costs. With an initial parking
price of zero, the percentage increase in the price of driving is derived by summing the new
parking price (which could be presented through cash-out as an “opportunity cost’) and the
pre-existing fuel price and comparing it with the pre-existing fuel price on its own. According to
Greenberg and Evans, converting results from studies of the elasticity of demand for VMT with
respect to fuel price to an elasticity of VMT with respect to the per-mile price of driving yields
elasticities ranging from -0.22 to less than -0.50. Such a conversion is performed by first
recognizing that because part of the response to higher fuel prices is mileage shifting to more
efficient vehicles and more fuel-efficient driving, the per mile price of driving experienced by
drivers rises, on average, by a lower percentage than the fuel price. Citing the compendium of
studies in Litman (2022a), Greenberg and Evans justify attributing fuel savings from higher fuel
prices evenly between reduced mileage and better fuel economy. The change in the per mile cost
of driving, then, is essentially assumed to be half of the change in the cost of fuel when
calculating the price elasticity of demand for VMT. Greenberg and Evans settle on an elasticity
of demand for VMT with respect to the per mile price of travel as -0.30 and also note that three
other major studies use this same value.

Considerations in Applying Elasticities

The use of parking price and per-mile travel cost elasticities to estimate the impacts of parking
cash-out policies could raise some concerns for analyses covering relatively short time periods.
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This is because the manner in which commuters respond to cash-out payments tied to the loss of
a parking space may be different than how they respond to increases or decreases in direct
parking charges or per-mile travel costs.

Research from Thaler (1980) notes an “endowment effect,” which could apply here by
considering that the aggravation that some consumers may experience from giving up a parking
space they had already begun to use could exceed the pleasure they would receive from
accepting a cash-out. Thaler concluded that “[t]he aggravation that one experiences in losing a
sum of money appears to be greater than the pleasure associated with gaining the same amount”
(p. 43). He also discussed a well-known economic theory called the “endowment effect,” noting
that it causes “a certain degree of inertia [to be] introduced into the consumer choice process
since goods that are included in the individual’s endowment will be more highly valued than
those not held in the endowment” (p. 44).

While loss aversion may affect current holders of parking spaces, it would not affect new
employees. However, discussions with the peer review group for this study highlighted that the
endowment effect would not be in play for new employees, who would not have experienced
free parking prior to choosing between parking and cash. This statement is supported by Thaler
who, as noted above, said that the endowment effect applies to items that are “held” by the
individual. This means that if the endowment effect does impact behavior as it relates to parking
cash-out, that effect is likely to decrease over time as employees turn over. For this reason, the
project team determined that it is acceptable to model cash-out related behavior change using
travel and parking cost elasticity data.

Considerations for Monthly and Daily Parking Cash-Out

The above studies primarily focused on the impact of monthly cash-out policies, but responses to
cash-out offers may vary depending on how a program is implemented. Two survey-based
studies were conducted in Dublin to determine employee preferences for different cash-out
program parameters. Commuter surveys administered by both Farrell et al. (2005) and Watters et
al. (2006) found that, when presented with scenarios under which commuters would have to give
up their parking space, surveyed participants overwhelmingly opted for daily cash-out options
over annual, monthly, or one-time payouts. This was true even in the absence of monetary values
associated with cash-out options in the Farrell et al. (2005) survey and even when daily cash-out
resulted in the lowest potential monetary gain in the Watters et al. (2006) study.

In Minneapolis, researchers worked with FHWA, the Minnesota Department of Transportation,
Metro Transit, and the City of Minneapolis to target monthly contract holders in city-owned
parking lots, offering a variety of cash-out offerings, including daily cash-out where monthly
parkers received some financial renumeration when not parking (Lari et al., 2014). In one phase
of the study, the effects of two different daily-parking cash-out offerings were evaluated. For
users who opted for a free daily transit pass and $2 rebate on days where transit was taken
instead of driving, the lowest average monthly SOV rate across the nine months of the study was
68 percent, compared to 75 percent at the end of the study and 83 percent prior to the study.
Users who opted for the same transit rebate scheme plus a $7 daily rebate when neither parking
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nor transit was used exhibited a 72 percent SOV rate prior to the study and 60 percent SOV rate
at the end of the study. This offering is very analogous to parking cash-out.

Equity

Lower-income households are less likely to own and have access to a private vehicle than
moderate and higher-income households (FHWA, 2020). Additionally, low-income households
are increasingly dependent on walking, biking, and transit for their travel. As such, free parking
is a financial benefit that many lower-income employees cannot access. This challenge is
expected to increase as a result of especially high vehicle prices, topping $47,000 for the average
new vehicles (Cox Automotive, 2022a) and $28,000 for the average used vehicles (Cox
Automotive, 2022b) in mid-2022. It follows that parking cash-out and related commuter benefits
policies can enhance equity by providing cash or an alternative benefit for employees who may
not be able to use free/subsidized parking.

This consideration is certainly nuanced, as low-income households who do primarily rely on
vehicle travel may have less of an ability to shift to other, non-vehicle modes, particularly if they
are not located near high-quality transit or supportive active transportation infrastructure. Dong
et al. (2012) make a strong point regarding cost responsiveness to auto use by income. Namely,
the authors note that higher income households might be expected “to be less price sensitive than
lower income ones, but ... realize that poorer people spend a good deal more of their travel
budgets on necessary trips, such as commuting. So they may have little choice but to pay the
extra travel cost imposed: or they may have to stay home if the trip is of a more discretionary
nature. Either way, they are often dependent on their current travel option. Higher and
middle-income households, in contrast, may find it easier to drop some discretionary trips if fuel
or other prices rise sharply. Over the longer run they also have more opportunities to adapt their
lifestyle to absorb additional travel expenditures” (p. 11).

The team looked at whether price elasticity for car travel among lower-income workers, and
specifically for car commuting where such data may be available, is different than for
higher-income workers. This is an equity issue because if price elasticity were to be higher for
low-income workers then they would be more likely to shift behavior and subsequently benefit
financially more than others. So far, the data seems inconclusive, indicating that while fewer
low-income workers drive to work in the first place, they do not seem to alter their behavior
noticeably more than others when the price of driving does change. One recent Swedish study of
app-based travel incentives supports this; in addition to income level, homogenous responses to
pricing were found across age and education levels, although there were differences observed by
gender (Axhausen et al., 2021). A report published by the Victoria Transport Policy Institute
identifies patterns found in pricing and transport research, including that higher-income travelers
are less sensitive to pricing than lower-income travelers (Litman, 2022c).

In contrast, a study by Gillingham (2013) finds heterogeneity across income groups in their
VMT response to (gasoline) prices; however, results from this work indicate higher income
households tend to be more responsive to pricing than lower income households. Gillingham
suggests some potential explanations for this, including more observed discretionary driving

20



trips, higher levels of vehicle ownership and within-household vehicle switching, and potential to
shift from driving to flying for some trips in wealthier households. Gillingham notes this finding
is in contrast to other work in this area. West (2004) and West and Williams (2004) find that
lower-income households are more responsive to gas price changes. Inconsistent findings related
to price responsiveness here may be due to differences in commuting and work-based travel
experienced across income and industries. It is difficult to make a clear inference from these
results, not only due to their somewhat contradictory results, but also because gas price
responsiveness may not be fully aligned with responses to parking pricing.

Literature examining responsiveness to parking pricing by income is sparser than that looking at
responsiveness to fuel costs. A Transit Cooperative Research Program report (Vaca and
Kuzmyak, 2005) notes that “model-derived analyses...suggest that parking pricing impacts, as
measured by SOV trip reduction, may be as much as eight times greater for trip makers in the
lowest income quintile as for travelers in the highest quintile” (p. 13-6). These analyses,
however, rely on simulated (versus empirical) data based on the 1995 Census Public Use
Microdata Sample (PUMS) for Sacramento and Los Angeles. Further, they examine price
influences on the proportion of work trips taken by SOV, not VMT.

Despite limitations in clear available data on parking price responsiveness by income level,
equity of the current analysis can be evaluated through comparison to other data sources looking
at auto ownership levels and the provision of benefits across income levels. A later section of
this report presents such an evaluation.
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CHAPTER 3. CITY AND SCENARIO SELECTION

Several cities and scenarios were considered for inclusion in the analysis. This section describes
the process (including the factors considered) for selection of the five core scenarios (with a few
extensions) and nine cities analyzed.

Scenarios

The research team developed a range of potential policy scenarios to consider and used this
initial list to select five policy scenarios for the final analyses. Appendix B. Additional Scenarios
Considered for Analysis provides a discussion of the initial long list of potential policy scenarios,
which may be of value to cities considering various policy options to reduce congestion, parking
demand, and related externalities.

The following were the five scenarios selected for analysis:

1. Monthly parking cash-out

2. Monthly commuter benefit (employer-paid transit/vanpool benefit for employees with
subsidized parking)

3. Monthly parking cash-out and pre-tax transit benefit for employees without subsidized
parking

4. Daily parking cash-out and pre-tax transit benefit for employees without subsidized
parking

5. Requirement to eliminate subsidized parking benefit and provide universal $5 per day
employer-paid non-SOV commute benefit

Scenario 1: Monthly Parking Cash-Out

This is an ordinance that requires employers offer employees the option to cash-out their parking
on a monthly basis. Employees must commit in advance to not use their parking space for the
entire month. The cash-out value is equal to the monthly parking market rate, adjusted to account
for the fact that some employees would accept the full cash-out value as taxable cash, and others
would accept a tax-free transit benefit for a portion of the value with the remainder as taxable
cash.

Scenario 2: Monthly Commuter Benefit (Employer-Paid Transit/\Vanpool Benefit)

This is an ordinance that requires employers providing free/subsidized parking to offer
employees a transit or vanpool benefit paid by the employer. These benefits are exempt from
payroll taxes and employee income taxes, including transit and vanpool benefits up to the
maximum allowed by law for each commuter, but not in excess of the value of the parking
benefit.
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Scenario 3: Monthly Parking Cash-Out and Pre-Tax Transit Benefit for Employees
Without Subsidized Parking

In addition to requiring that employers that subsidize parking offer a monthly parking cash-out
option (same as Scenario 1), all other employers must make pre-tax transit benefits available to
all of their employees. That is, employers must allow their employees to set aside their own
income on a pre-tax basis for transit!2 costs. This scenario applies a requirement to all
worksites—those that provide free or subsidized parking and those that currently do not. Both
employers and employees save money on taxes when the employee sets aside income on a
pre-tax basis.

Scenario 4: Daily Parking Cash-Out and Pre-Tax Transit Benefit for Employees Without
Subsidized Parking

This scenario is the same as Scenario 3 with the difference that the parking cash-out must be
offered as a daily cash-out option, rather than monthly. In addition to requiring that employers
that subsidize parking offer a daily parking cash-out option, all other employers must make
pre-tax transit benefits available to all of their employees. That is, employers must allow their
employees to set aside their own income on a pre-tax basis for transit!2 costs. This scenario
applies a requirement to all worksites—those that provide free or subsidized parking and those
that currently do not. Both employers and employees save money on taxes when the employee
sets aside income on a pre-tax basis.

Scenario 5: Requirement to Eliminate Subsidized Parking Benefit + Provide Universal $5
Per Day Employer-Paid Non-SOV Commute Benefit

This is an ordinance that requires employers that are offering their employees subsidized parking
to cease offering it and for all employers to offer employer-paid non-SOV commute benefits of
$5 per commute day. This could come in the form of a “transportation wallet” to pay for
non-SOV commute trips that incur discrete charges (including transit, vanpool, and pay-per-use
bikeshare and e-scooter trips). Cash compensation would also be provided so that the total
benefit for non-SOV travel is $5 per commute day (if the “transportation wallet” expense would
otherwise be less), and the full $5 would be paid for non-SOV trips that do not incur discrete
per-use charges (e.g., cycling using a personal bicycle or annual bikeshare membership, walking,
and carpool commutes). Non-SOV trips would need to be verified, such as through a smartphone
application or by providing other evidence (e.g., the employee sharing with the employer
bikeshare trip data that is available online, parking a personal bicycle at a worksite which the
employer could see, or providing evidence of a home address within a walkable 1.25 miles of

2Note that pre-tax transit laws typically allow employees to pay for both vanpools and transit service in a pre-tax
manner. In estimating the impact of pre-tax transit benefits for employees without subsidized workplace parking,
Scenarios 3 and 4 relied on a transit elasticity reflecting changes in transit ridership specifically with respect to
transit costs. Given this was a transit-specific measure, it was applied only to estimate changes in transit ridership
(vs. transit/vanpool ridership) for this population under this policy. The research team expected such results to be
reasonable, even with vanpool impacts unaccounted for, given low (<1%) starting vanpool mode shares for this
population. Additional information on methodologies can be found in Appendix C. Data and Analysis Methodology.
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work and signing a declaration of having walked to work). The non-SOV commute benefits
would be exempt from taxes to the extent allowed by law for eligible (transit and vanpool)
modes.

Scenario Extensions and Adjustments
The research team also examined the following extensions and adjustments of core scenarios:

e VMT for Affected Commuters: Scenarios 1 and 2 apply only to a subset of all
commuters. As such, the changes in affected commuter VMT will be more prominent
than those in citywide VMT.

e Scenarios 1A and 3A: These scenarios entail re-runs of Scenarios 1 and 3, respectively,
but are limited to employers with fewer than 20 employees.

e Partial Subsidy Impacts: The research team conducted a sample analysis to examine the
VMT impacts of partial parking subsidies.

e Telecommuting Impacts for All Scenarios: The research team scaled impacts on
congestion and emissions to reflect expectations in teleworking after the COVID-19
pandemic.

Cities
Criteria were established to guide city selection. The study team was searching for cities with
large employment bases and a large number of drive-alone commuters where cash-out policies

would have the highest potential impacts. In addition, data quality and geographical diversity
were considered in city selection. Site selection criteria included:

e Size of drive-alone employee population: Larger drive-alone employee populations will
yield higher absolute results; cities with larger commute driving populations were
preferred for the analysis.

e Price of parking: Higher priced parking is an incentive for employees to cash-out their
parking; cities with higher market rate parking were preferred for the analysis.

e Mode share indicators: The potential for employees to switch to transit as an alternative
to driving alone is helpful to the decision to cash-out parking. Cities with high transit
mode shares indicate that transit is a viable alternative.

e Data to support: Availability of city-specific data is essential for the analysis.

Drive-alone employee population and monthly parking rates were prioritized when selecting

cities. Table 2 shows the 26 cities considered for analysis in order of their drive-alone population
size. Cities that have better data availability are noted with a check mark.

25



Table 2. Employee populations, mode shares, and parking rates by city.

. Drive-Alone . . . :
Population
Houston, TX 1,873,491 81% 1,525,543 3% $19 $118 v
Los Angeles, CA 2,154,978 71% 1,521,020 9% $24 $137
New York, NY 4,733,695 23% 1,080,909 58% $47 $655 v
Chicago, IL 1,530,905 47% 717,309 33% $31 $242
San Diego, CA 926,419 T7% 713,003 4% $20 $138 v
Dallas, TX 893,716 80% 712,217 4% $15 $122
San Antonio, TX 876,905 80% 701,772 3% - -
Phoenix, AZ 898,950 7% 691,544 3% - -
Charlotte, NC 606,473 80% 486,238 3% $17 -
Austin, TX 615,370 77% 473,835 3% $20 $153
Miami, FL 543,145 86% 465,121 6% $24 -
Indianapolis, IN 547,906 85% 464,911 1% $19 - 4
Atlanta, GA 606,657 4% 450,884 9% - - v
Columbus, OH 527,281 82% 433,622 3% - -
Jacksonville, FL 519,393 83% 428,888 2% - -
Fort Worth, TX 498,101 83% 412,923 1% - $125
Philadelphia, PA 784,744 51% 399,384 27% $25 $258 v
Denver, CO 569,707 69% 392,562 10% $20 $173
Memphis, TN 419,731 85% 358,112 0% - -
Washington, DC 840,050 42% 351,616 37% $23 $273 v
San Jose, CA 446,527 76% 341,524 4% $24 -
Boston, MA 827,852 41% 340,247 38% $34 $337 v
Portland, OR 504,277 62% 312,370 13% $15 $192
Seattle, WA 663,761 46% 307,169 28% $23 $231 v
Baltimore, MD 392,680 1% 277,741 11% $17 $152
San Francisco, CA 794,514 30% 235,789 44% $27 $297

*Source for employee population and mode shares is American Community Survey (ACS) 2019 5-Year Estimates, Modeshare by Workplace City (Place Geography) Table B08601: Means of
Transportation to Work by Workplace Geography
**Source for city parking costs is Parkopedia’s 2019 North America Parking Index (Parkopedia 2020)
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While not originally considered, cities with the most expensive parking and robust transit
systems, which were prioritized for analysis, typically had lower rates of employers subsidizing
parking than other cities. This limited the potential benefits, as most of the policies explored
were triggered by employers subsidizing employee parking. The rationale for attempting to
choose cities where impacts would be greatest is the same as for attempting to choose policies
where the impacts would be substantial. Namely, city leaders are most likely interested in
policies that yield the biggest impacts in their cities. Nevertheless, there was diversity in the
types of cities selected for analysis, allowing many cities that were not analyzed to get a sense of
what impacts the policies would have in their cities by looking at the results from one or more
similar cities. Even better, the spreadsheet model developed for this analysis could be populated
with data from cities that were not originally analyzed to produce such analysis; potential
development of such a model was identified as a key future work activity.

Upon review of the criteria and in coordination with the peer review group, the following cities
were selected for analysis:

Boston/Cambridge, MA
Chicago, IL

Houston, TX
Indianapolis, IN

Los Angeles, CA

New York, NY
Philadelphia, PA

San Diego, CA
Washington, DC

Data and Methods Summary

For each scenario described above, the research team developed and tested various approaches to
calculate their impacts on vehicle commute travel. Because of the availability of varying research
and analysis approaches, each with distinct advantages and disadvantages, that could be applied
to each scenario, in most cases the research team used the two best calculation approaches and
then developed a midpoint estimate of results for a given policy.

Outputs. The primary direct output of the analysis is the estimated reduction in VMT. The
reduction in VMT was then used to estimate reduction in driving-related externalities by
applying per-mile factors to the vehicle travel metrics. The analysis focused on traffic
congestion, emissions, and safety, as these impacts are of concern to State, regional, and local
governments. Key outputs included:

e Reduction in vehicle travel
o Reduction in average daily commute VMT, determined using reduction in vehicle
trips, trip lengths, and vehicle occupancies
e Reduction in driving-related externalities
o Reduction in congestion, in terms of average delay
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o Reduction in criteria air pollutant emissions
o Reduction in greenhouse gas (GHG) emissions
Reduction in crashes

Inputs. Key inputs were generally unique to each city, to the extent local data were available,
and include:

Employee populations

o Total number of employees working in the city

o Share of employees with access to free or subsidized parking from their employer
(used to estimate the number of employees subject to a cash-out ordinance)

o Share of employees with access to subsidized transit commuter benefits

Employee commute characteristics

o Citywide mode share

o Mode share of employees with access to free or subsidized parking from their
employers (used to estimate number of drivers eligible for cash-out)

o Average commute distance for automobile commuters in/into the analysis city

Travel cost factors

o Average monthly market cost of parking in the analysis city, converted to daily rates

o Average monthly cost of a transit pass in the analysis city, converted to daily rates

Driver responses

o Elasticity of VMT with respect to parking costs

o Elasticity of transit ridership with respect to transit costs

VMT reduction estimates were primarily derived using two analysis strategies for each scenario.
Citywide mode shares were estimated, averaged between the two strategies, and then applied to
total employee, trip distance, and vehicle occupancy data to estimate VMT reductions. The two
strategies were:

1. Using TRIMMS, a sketch planning tool for analyzing many types of strategies at a

regional or sub-area scale, the first-round outputs were calculated. The tool is Microsofte
Excel-based, and preloaded with metropolitan-specific data, including employment and
travel data, and travel elasticities and cross elasticities derived from national research.
The user can adjust the parameter values and price elasticities. Default parameters were
adjusted for starting commuter mode shares (to reflect the population receiving fully
subsidized parking).

The second-round outputs were garnered by directly applying a travel price elasticity

of -0.30 for the change in vehicle travel in relation to the driving costs as derived from
the research team’s literature review and conversations with the study’s peer review

group.

Outputs from these two strategies were averaged, and the averages are reported as the results in
this study. This analysis relied on several data sources for input data, including data from the
U.S. Census Bureau, local employer or employee surveys, and input from the peer review group
convened for this analysis. Based on data availability, the analysis uses the most recent
(pre-pandemic) available data for employment, driving patterns, emissions rates, and parking
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cost characteristics wherever available, rather than attempting to forecast these figures to a
specific future year. With respect to Scenario 4, the impacts of daily cash-out were estimated to
facilitate an additional 16 percent shift away from driving alone compared to monthly cash-out
based on results from a study of daily cash-out in Minneapolis (Lari et al. 2014). A transit
elasticity reflecting changes in ridership with respect to transit costs of -0.15 was used in
applicable scenarios based on the research team’s literature review and conversations with the
study’s peer review group.

Raw VMT reductions were scaled to account for telework expectations (between 1.4x and 3.2x
pre-pandemic conditions, with the “most likely” scenario being 2x pre-pandemic conditions 13) in
a post-pandemic near-future time. Citywide VMT reduction estimates were reported for the
“most likely” telework scenario, or 2x pre-pandemic rates. Reported reductions in this analysis
reflect reductions in commute VMT resulting from the modeled scenarios. Teleworkers are
essentially, then, excluded from the analysis as “non-commuters.” Because of this, where raw
VMT reduction results are reported as a range based on various telework expectations, larger
reductions in commute VMT are expected with lower rates of telework, given a larger starting
number of commuters impacted. Although not the focus of this analysis, it is important to note
that teleworking also has positive benefits for reductions in VMT, congestion, emissions, and
crashes.

Impacts on congestion, emissions, and crash reduction estimates were calculated using factors
relating these metrics to VMT, where the raw VMT reductions accounted for the “most likely”
telework scenario. With respect to congestion, the research team evaluated three possible
methods for estimating delay impacts resulting from the policy scenarios. One approach used
baseline delay measures specific to each city to estimate congestion impacts from VMT linearly.
Another approach applied an area-size (but non-city) specific elasticity that assessed delay in a
more sophisticated and logical (i.e., non-linear) manner. Ultimately, the chosen approach used
both the city-specific baseline and area-size-based elasticity to estimate changes in delay for the
modeled scenarios. Presented changes in delay are relative to all peak-time VMT (not just
commute VMT). Additional details on data and methodologies, including related to the selected
congestion estimation process, are provided in Appendix C. Data and Analysis Methodology.

General Assumptions

The analysis of the five scenarios includes a number of assumptions that reflect, among other
things, limited data and experience with voluntary and mandatory parking cash-out and a desire
to serve the study objective to produce useful and comparable results across scenarios and cities.
These general assumptions are described below.

BEstimates derived from Mokhtarian et al. (2022) as discussed further in Appendix C. Data and Analysis
Methodology. Estimates are subject to uncertainty, as discussed under General Assumptions in the same appendix.

14while not considered in this analysis, parking pricing structures and prices may influence telework rates. For
example, for employees who have more flexibility over remote working, a daily parking charge may likely lead to
more telecommuting. In full, a suite of strategies relying both on parking cash-out laws, parking pricing strategies,
and telework flexibility may have the combined potential to more substantially reduce commute VMT and
subsequent congestion, emissions, and crashes.
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Full Adoption and Compliance. The approach calculates impacts at the point of full adoption
and compliance by all affected employers. The analysis does not account for changes in the
adoption of parking cash-out policies that may occur over time (e.g., time for roll-out of the
ordinance requirements) but presents results assuming full compliance. This document does not
provide strategies for implementation and enforcement. However, Appendix A. Implementation
Resources provides a brief discussion and example resources.

Free Versus Partially Subsidized Parking. Due to data limitations and sometimes vague
descriptions of parking subsidies in the referenced sources, the analysis primarily considers
employees with free parking as eligible for parking cash-out. Evaluating impacts of partial
subsidies would require information about the percentage of employees in each city receiving
partial parking subsidies of different amounts, so that cost estimates could be plugged into
TRIMMS and elasticity analysis methods appropriately. Because of the focus on free parking,
actual results may vary depending on the extent of partial subsidies in a given location.
Additional discussion is provided in Appendix D. Additional Results, including about estimating
impacts of partial subsidies for two different scenarios in the two cities where there is sufficient
data to support such analysis.

Near-Term Conditions. Based on data availability, the analysis uses the most recent
(pre-pandemic) available data for employment, driving patterns, emissions rates, and parking
cost characteristics wherever available, rather than attempting to forecast these figures to a
specific future year. As discussed, raw VMT reduction, congestion, emissions, and crash
reduction estimates were scaled to account for telework expectations in a post-pandemic
near-future time. However, even the near-future rates of telework are difficult to predict as the
pandemic recovery evolves.

Some factors are expected to change in future years; specifically, pollutant emission rates will
decrease as the current vehicle fleet is gradually replaced by cleaner vehicles, so it is important
to recognize that per-vehicle emissions benefits 5 or 10 years in the future may be lower than
estimated in this analysis (although other factors, such as rising employment population, would
partially offset this). Other benefits, such as those related to reduced travel delays, may be higher
since traffic congestion would otherwise continue to grow over time, and the greater the level of
congestion, the greater the benefit of VMT reductions on congestion.

Market Parking Rates. The market parking rates used in the analysis reflect an estimate based
on available parking data in the CBD. CBD parking rates were taken from the Parkopedia’s
North American Parking Index (Parkopedia, 2020), which provides rates for “all publicly
available paid off-street and on-street parking locations in a city center.” Because the index is
focused on parking in CBDs, these prices are likely on the high end of the range for a city,
especially for expansive cities such as Los Angeles and Houston, where there may be areas with
low or even no parking costs. In low-cost non-CBD areas, the parking costs and corresponding
cash-out amount would be lower. Cities could, as was modeled, require that cash-out values in
non-CBD areas equal the average daily price of transit. In some cities, monthly CBD parking
rates are high (e.g., $655 in New York City, equivalent to $34.48 per day); and assuming a
non-CBD parking rate equal to a round-trip average transit cost results in a much lower parking
rate or cash-out value figure for the non-CBD area (in this case, an average of $7.05 in New
York). The actual non-CBD market parking rate, for which the study team did not have reliable
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data, could be lower or higher (parking outside the CBD in New York could still be quite
expensive, for example). An average city-wide parking rate was then calculated for each city
based on the weighted average of the rates reflective of the share of employment in the city in the
CBD and non-CBD areas.

CBD Parking Benefits Offered at Full Market Value. The analysis assumes that employers
subsidizing parking are doing so at the full market value of the parking, even though for many
cities, the average CBD market value is significantly higher than the $280 per month that is
allowed as exempt from payroll taxes and employee income taxes. Survey data support this
assumption, as full-value employer parking subsidies were found to be much more common than
partial subsidies.

No Transit Capacity Restrictions. The analysis does not account for capacity or operational
restrictions that may, for example, challenge transit to accommodate significant new demand.
Some regional transit systems would probably not be able to accommodate some of the increases
in ridership predicted by the analysis results in this study, except if they instigated peak-shoulder
travel incentives, such as those being tested by the Bay Area Rapid Transit System, to spread out
peak travel. Carpooling, though, would not require special accommodations, although
high-occupancy vehicle and high-occupancy toll lanes could help. It is not clear whether
roadway or transit capacity constraints will be more of a limitation in the future and how that
might impact mode choice.

Responsiveness to Pricing. As described in Chapter 2. Literature Review, there is a wide range
of travel behavior responses to changes in trip and parking costs. Because most of the scenarios
envision “all or nothing” price changes with respect to parking, and it is not possible to calculate
or use elasticity if one of the prices is zero, this analysis focused on finding the price elasticity of
travel, incorporating parking costs within travel costs, instead of price elasticity of parking. After
reviewing many studies, the team selected an elasticity of -0.3 as the value best supported in the
literature. The elasticity value and other decisions made for this study were in part validated for
Scenario 1 as the results were in the range of those found in parking studies conducted in Los
Angeles by Donald Shoup.

The peer review group expressed some concern that the driving reductions would not be as large
as the analysis forecasts because of an “endowment effect.” This effect, shown to exist in the
literature, results in people placing a higher value (and requiring a higher payment) to give up
that which they possess than they would be willing to pay for the same thing in the first place.
Initially, employees may not respond to a new cash-out offer the same as they would if they were
forced to pay cash for parking because of the endowment effect; however, in the long term, more
people will face making a decision to take a cash-out offer or parking when they are newly
employed, prior to actually “possessing” the workplace parking. In this instance, forfeiting a
higher wage in exchange for parking is more likely to be perceived as an actual cost.

Responsiveness to Daily Cash-Out. There is very limited research on which to base
calculations of employee response to a daily cash-out offer. Indeed, the analysis here is based on
only a single, small study in Minneapolis that showed a monthly parking pass with a pro-rated
rebate for forfeited parking days yielding about a 24 percent reduction in parking days, which in
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this analysis was assumed to reflect a 16 percent mode shift (with the other 8 percent, or
one-third of this reduction, assumed to have resulted from teleworking). A daily cash-out is
likely to encourage more participants than a monthly cash-out because of the increased
flexibility, but participants are likely to skip driving only once or twice a week. A few employees
who otherwise would take the monthly cash-out might choose daily cash-out and then drive more
than under the monthly option, although even without this option, those cashing out monthly
could still occasionally purchase daily parking on their own.

Responsiveness to Monthly Cash-Out as Related to Daily Parking Costs. The response to a
monthly cash-out offer may depend in part on the market rate for daily parking in a city in
relation to monthly parking. If the price of daily parking is moderate relative to monthly parking
(e.g., about 1/20" the cost of monthly parking), then employees may be more drawn to accepting
a monthly cash-out offer, as the price of driving on any given day would be modest. If, on the
other hand, the cost of daily parking is high relative to monthly parking (e.g., if monthly parking
is discounted significantly), then employees may be reluctant to accept a monthly cash-out offer.

Crashes Scale Linearly with VMT. After consulting the peer review group convened for this
research, the team believed it reasonable to assume reductions in crashes would scale linearly
with reductions in VMT for this sketch-level analysis. Deviations from this standard trend during
the COVID-19 pandemic might be attributed to higher levels of speeding during this time
(Litman, 2022Db), which is expected to dissipate as the causes start to recede (e.g., near-empty
roadways and pandemic-inspired antisocial behavior).

For interested readers, Appendix C. Data and Analysis Methodology provides information on
compiled data and analysis approaches (including additional discussion on congestion methods
considered) for each scenario in detail.
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CHAPTER 4. RESULTS

For all cities, the project team estimated the VMT reductions as a percent of total citywide
commute VMT. The results are in Table 3 and figure 2 for each city and each scenario. The
overall level of VMT reduction is dependent on several factors, including, most notably, the
existing mode shares (e.g., how many employees are currently driving alone) and how many
employees currently receive free or subsidized parking and are subject to the ordinance.

Table 4 and figure 3 show the expected raw VMT reductions for each city and scenario. Table 4
shows the raw VMT reduction expected under a scenario where telework rates are 2x pre-
pandemic rates, while figure 3 reflects these values as a range (1.4-3.2x) based on estimates
presented by Mokhtarian et al. (2022) on post-pandemic telework expectations. Due to the
sketch-level approach of this analysis, all estimated figures (VMT, congestion, emissions, and
crash reductions) are subject to uncertainty.®

Additional results related to the extensions examining VMT reductions in affected commuters
only for Scenarios 1 and 2, exempting small employers (i.e., for Scenarios 1A and 3A, which are
otherwise identical to Scenarios 1 and 3 except that the extensions exempt employers with fewer
than 20 employees), and investigating impacts of free versus partially subsidized parking impacts
are presented in Appendix D. Additional Results. Detailed core results for each city are in
Appendix E. Results by City.

Table 3. Percent reductions in daily citywide commute VMT by scenario and city.

S5: Eliminate
Parking
Subsidies + $5
S3: Monthly S4: Daily Non- Single
S1: S2: Monthly Cash-Out + Cash-Out + Occupancy
Monthly Commuter Pre-Tax Pre-Tax Vehicle (SOV)
Cash-Out Benefit Transit Benefit | Transit Benefit Subsidy
Soston/Cambridge, 194 1% 10% 18% 29%
Chicago, IL 11% 7% 13% 18% 36%
Houston, TX 3% 2% 3% 7% 17%
Indianapolis, IN 5% 2% 5% 15% 24%
Los Angeles, CA 9% 5% 9% 17% 27%
New York, NY 3% 1% 11% 12% 36%
Philadelphia, PA 13% 9% 14% 21% 34%
San Diego, CA 6% 3% 6% 15% 25%
Washington, DC 4% 2% 6% 11% 24%

BResults have been rounded to reflect this uncertainty; extent of rounding (e.g., to the nearest one-hundred thousand,
ten thousand) were chosen based on the range and magnitude of the presented VMT, congestion, emissions, and
safety measures only. That is, a figure rounded to, for example, the nearest one-hundred does not reflect more
certainty to a figure rounded to the nearest one-hundred thousand.
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Figure 2. Graph. Percent reductions in daily citywide commute VMT by scenario and city.

Table 4. Estimated raw reductions in daily citywide commute VMT by scenario and city
(assuming “most likely” 2x telework scenario and approximated to the nearest
one-hundred thousand)

S5: Eliminate
Parking
S4: Daily Subsidies + $5
S3: Monthly Cash-Out + Non- Single

S1: S2: Monthly Cash-Out + Pre-Tax Occupancy

Monthly Commuter | Pre-Tax Transit Transit Vehicle (SOV)

Cash-Out Benefit Benefit Benefit Subsidy
Eﬂ‘itonl Cambridge, 4 g 0.1M 1.0M 1.8M 2.8M
Chicago, IL 2.0M 1.3M 2.4M 3.3M 6.6M
Houston, TX 1.7M 1.2M 1.8M 4.1M 10.4M
Indianapolis, IN 0.6M 0.3M 0.6M 1.6M 2.6M
Los Angeles, CA 3.5M 2.2M 3.5M 6.8M 10.8M
New York, NY 1.2M 0.4M 3.7M 4.3M 12.6M
Philadelphia, PA 1.6M 1.2M 1.8M 2.7TM 4.3M
San Diego, CA 1.1M 0.6M 1.1M 3.0M 4.8M
Washington, DC 0.5M 0.2M 0.6M 1.2M 2.6M

*M = million
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Figure 3. Graph. Estimated raw reductions in daily citywide commute VMT (in thousands
of VMT) by scenario and city.

Discussion

Across all of the scenarios, it is clear that local parking cash-out related ordinances could have a
significant impact on reducing vehicle travel (along with subsequent congestion, emissions, and
crashes) associated with commuting by employees. The impacts vary by scenario and by city
based on a range of factors, including parking prices, transit fares, and the share of employees
currently receiving free or subsidized parking. This section first discusses results framed around
reductions in VMT. Then, results related to equity, congestion, emissions, and crashes are
presented.

The two monthly cash-out scenarios—Scenario 1 (monthly parking cash-out) and Scenario 3 (a
requirement that employers that don’t offer free parking offer a pre-tax transit benefit in addition
to monthly parking cash-out for those offering free parking)—show significant potential for
reducing daily VMT. Scenario 3 builds on Scenario 1 and applies an additional requirement for
employers that do not currently offer free parking to offer pre-tax transit benefits. While the
effects of offering pre-tax benefits, where employees set aside their own money for transit, is
likely to be small compared to an employer-paid benefit, this policy is assumed to apply to a
large population of employees in many cities who do not currently receive free parking. For
instance, in San Diego (and most other cities analyzed), the pre-tax benefit requirement on top of
the parking cash-out ordinance yields a relatively small incremental effect, since in San Diego it
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is estimated that 88 percent of employees work at sites with fully subsidized parking and would
receive the cash-out offer instead of the pre-tax benefit. On the other hand, in New York City,
where only 4 percent of employees work at sites with fully subsidized parking, the pre-tax transit
benefit requirement applies to a much larger share of employees and yields a larger incremental
benefit. Pre-tax commuter benefits may also exhibit greater reduction potential when paired with
campaigns to increase commuter awareness.

Scenario 4 (a requirement that employers that do not offer free parking offer a pre-tax transit
benefit in addition to daily parking cash-out for those offering free parking) shows greater
reduction potential than Scenario 3 because it assumes that if employees are offered a daily
cash-out, which is more flexible than a monthly option, more employees will take the offer and
reduce their driving. The Scenario 4 analysis assumes an additional 16 percent shift away from
driving alone with daily cash-out compared to monthly cash-out in Scenario 3. This does not
translate directly to a linear 16 percent overall VMT reduction between the scenarios. For the
population under each scenario eligible for cash-out, while there is a 16 percent decrease in
drive-alone VMT between the two scenarios, some of this VMT is re-distributed to carpool and
vanpool (among other modes), which still count toward total VMT (although less than driving
alone, given higher vehicle occupancies). This slightly dilutes the VMT savings (i.e., to between
a 10-15 percent decrease). From there, the overall citywide impact varies based on the
prevalence of free-parking offerings in each city. That is, the difference between the results in
Scenarios 3 and 4 is less pronounced in cities where a lower proportion of employees are offered
the cash-out opportunity versus the pre-tax transit benefit (e.g., New York City).

Scenario 2 (the option of an employer-paid monthly transit/vanpool pass in lieu of free parking)
shows more modest reductions than the monthly cash-out scenarios. Instead of offering cash,
employers in this scenario are required to offer a tax-exempt transit or vanpool benefit in lieu of
parking. Even in cities where the assumed average transit fare is high, driving reductions were
smaller than in Scenario 1; fewer employees are likely to take a transit-only benefit as compared
to a cash offer (with a tax-free transit option) and even most commuters accepting tax-free transit
would, with Scenario 1, also be provided an additional taxable cash-out payment due to the
market value of parking exceeding transit commute costs. Scenario 2 also applies to a slightly
smaller baseline population than Scenario 1—beyond employees who receive free or subsidized
parking (excluding those who already receive parking cash-out), it also does not apply to these
commuters who already receive transit benefits.

Under Scenario 5 (a requirement that all employers eliminate subsidized parking and provide a
universal $5 daily non-SOV commute benefit), employees who drive to work alone would
suddenly face a new cost to their driving (parking). This scenario offers the greatest reduction
potential in all cities, likely because it incentivizes non-SOV modes not considered in other
scenarios (e.g., carpool, walking, biking) in addition to non-SOV modes already considered by
other scenarios (transit, vanpool) for a greater number of employees, and it would yield the
additional shift away from driving-alone also realized in Scenario 4 due to the provision of a
daily benefit.
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Under each scenario, the largest cities by number of commuters understandably demonstrate the
greatest raw VMT reduction potential (e.g., Houston, Los Angeles, New York City). Cities that
start with a high citywide drive-alone share show the smallest reductions relative to citywide
commute VMT, especially when using the TRIMMS analysis methodology. If comparing two
cities with the same drive-alone mode share, cities where a greater proportion of employees are
offered free or subsidized parking (and thus would be eligible for cash-out) are expected to
exhibit greater relative reductions under cash-out policies. For example, Houston and
Indianapolis currently have drive-alone shares of more than 80 percent. When comparing those
two cities, however, Scenarios 1, 3, and 4 have considerably larger impacts in Indianapolis than
in Houston. This is because a much larger proportion of employees are offered subsidized
parking in Indianapolis. Thus, offers directed toward current drivers receiving subsidized parking
have more impact in Indianapolis than in Houston.

Examining the results across scenarios, Houston and Chicago reveal the impact of starting mode
share and travel costs. These cities have relatively similar numbers of employee populations.
Additionally, approximately 40 percent of employees in each city receive free parking at work,
while around 10 percent already receive transit benefits. The estimated drive-alone mode share
for employees receiving fully subsidized parking in Houston was 83 percent versus 53 percent
for Chicago. While daily transit costs are estimated around six dollars in each city, the daily cost
of parking in Chicago is approximately double that of Houston. Despite a number of similarities,
the relative VMT reductions across the scenarios in Chicago are more than double those in
Houston.

Even though New York City has an employee population more than double the size of the city
with the next largest employment population (over four million compared to Los Angeles’ two
million), relative VMT reduction estimates are relatively small compared to some other cities
(i.e., those which also have high parking costs and low drive-alone mode shares, like Chicago) in
scenarios applied only to employees receiving fully subsidized parking (which is only around 4
percent in New York City). This is because these scenarios (Scenarios 1 and 2) are applied to a
relatively small population, and consequently, the impact is small. By contrast, Scenarios 3, 4,
and 5 apply to all employees, boosting the relative VMT reductions comparable to other cities
with similar characteristics (high parking costs and low drive-alone mode shares).

Overall, travel impacts vary widely among scenarios and cities. Responses to the different
scenarios generally depend on the attractiveness of alternatives to driving and parking and which
segment of the employee population is targeted. Among the cities, trip and VMT reductions
depend on a variety of parameters, including the size of the affected population, baseline mode
shares of the employees, average trip distances, and existing parking and transit costs (see these
core attributes in Appendix C. Data and Analysis Methodology, Table 6). Regardless of the exact
strategy or city, the projected VMT reductions, along with reductions in driving related
externalities, through any of these policy mechanisms are significant.

The presented analysis is based on existing data along with several assumptions and estimations,
introduced in Chapter 3. City and Scenario Selection and outlined in more detail in Appendix C.
Data and Analysis Methodology. Chapter 2. Literature Review highlights research by Shoup
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(1997), which provides results to compare to those modeled from Scenario 1. As previously
presented, Shoup (1997) found parking cash-out programs were associated with a 12 percent
reduction in VMT in a comprehensive analysis of eight parking programs in Southern California
(mainly in and around Los Angeles), and subsequent analysis by researchers in Minneapolis and
Seattle found similar results. While the results presented here reflect VMT reduction estimates
citywide, additional analyses presented in Appendix D. Additional Results show Scenario 1
results for affected commuters only. The estimated reduction in commute VMT in Los Angeles
for affected commuters under Scenario 1, the most similar policy to that studied by Shoup, is 11
percent. Across all the cities studied, the average percent reduction in commute VMT for
affected commuters under Scenario 1 is 14 percent. Both figures are relatively close to Shoup’s
(1997) earlier VMT reduction estimate.

Beyond Scenario 1, the other modeled scenarios lack implementation-based data to which a
comparison to modeled results could be drawn. The results of Scenario 5 are striking, in
particular, given estimates of VMT reduction between 17 percent and 36 percent; across the
analyzed cities, Scenario 5 results reflect an average four-fold increase in estimated VMT
reduction compared to Scenario 1, citywide. The results are plausible, though, considering the
unique feature of Scenario 5 compared to the other modeled scenarios—the elimination of
subsidized parking entirely—plus the addition of a new, daily benefit for not driving alone to
work.

An INRIX (2017) study found that one-third of the total costs of vehicle ownership could be
attributed to parking. When parking is subsidized, these costs are “hidden” to drivers.
Subsequently, when those costs are revealed, such as through the elimination of parking
subsidies, drivers may be likely to shift behavior given the cost increase relative to the overall
total cost of driving. Additionally, elimination of subsidized parking entirely may make
non-driving incentives more attractive. In a study of commuter benefits in the Washington, D.C.,
region, Hamre and Buehler (2014) found very significant impacts of parking and other subsidies,
and their elimination, on commute mode choice. While benefits incentivizing public and active
transportation commuting (e.g., transit benefits, showers/lockers, bike parking) were related to a
decreased likelihood of driving, the provision of these benefits alongside free workplace parking
reduced their effectiveness. For example, Hamre and Buehler’s (2014) found that when both free
parking and transit benefits were offered together, the estimated drive alone mode share was
quite high at approximately 83 percent.

Taken together, the high proportion of driving costs attributable to parking and the increased
expected effectiveness of non-SOV incentives in the absence of free parking lend support to the
estimated impact of Scenario 5 compared to the other modeled scenarios.

Each scenario has additional implications for equity, congestion, emissions, and safety, as
discussed in the following subsections. Additionally, recall that Chapter 1. Background covered
some financial impacts and benefits related to parking cash-out and commuter benefits policies.
For interested readers, Appendix F. Non-Employee Financial Impacts: Employer Costs and
Government Tax Revenues elaborates on some of these impacts, which may be useful for those
considering implementation of such programs, or ordinances requiring such programs.
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Equity Considerations

The parking cash-out and related commuter benefits policies examined in this analysis have
various implications for equity. If free parking is traditionally only offered to specific subsets of
commuters (e.g., commuters working in certain industries, at specific income levels, etc.), it
would disproportionately benefit certain groups of commuters over others. Policies that include
cash-out alone would only be offered to those commuters already receiving free parking at work.
Even if parking benefits are not offered equitably, however, cash-out is equity-enhancing as it
adds two groups to those receiving a benefit: 1) employees who were offered parking but could
not take advantage of it due to not owning a car that is available for their commuting (either due
to owning no vehicles or sharing a vehicle with other household members who may need it); and
2) employees living in locations where driving to work is not the most convenient alternative.
Policies that include commuter benefits for other modes tend to be offered more broadly than
parking (employers controlling a limited parking supply might pick and choose to whom they
offer it) and thus are further enhancing of equity.

In this analysis, each scenario would impact the following baseline populations:

e Scenario 1: Only commuters who receive free workplace parking

e Scenario 2: Only commuters who receive free workplace parking

e Scenario 3: All commuters, with different benefits provided to those offered free
workplace parking than to others

e Scenario 4: All commuters, with different benefits provided to those offered free
workplace parking than to others

e Scenario 5: All commuters, with equal benefits offerings across non-SOV modes

In Scenarios 1 and 2, the population being impacted are only those employees with free
workplace parking. Under both scenarios, those within the eligible baseline population can
benefit if they can mode-shift from driving to work. Commuters expected to receive the greatest
benefits under Scenario 2 are those who already commute via transit or vanpool, or who are
located with access to quality transit for commuting purposes. Although the benefit would
technically be offered to other employees in the baseline population, it may not be realized if
commuters do not have access to transit or are unable to form a vanpool. In contrast, the full
baseline population impacted could benefit from parking cash-out in Scenario 1, provided
commuters who currently drive are able to shift their commute mode.

In Scenarios 3 and 4, all commuters would be eligible to receive some type of commute benefits.
Those without free workplace parking would be eligible for pre-tax transit'® benefits, while those

18As discussed previously, Federal tax law allows employers to accommodate, through their payroll systems,
employees paying for both vanpools and transit service in a pre-tax manner. In estimating the impact of pre-tax
transit benefits for employees without subsidized workplace parking, Scenarios 3 and 4 relied on a transit elasticity
reflecting changes in transit ridership specifically with respect to transit costs. Given this was a transit-specific
measure, it was applied only to estimate changes in transit ridership (vs. transit/vanpool ridership) for this population
under this policy. The research team expected such results to be reasonable, even with vanpool impacts unaccounted
for, given low (<1%) starting vanpool mode shares for this population. Additional information on methodologies
can be found in Appendix C. Data and Analysis Methodology.
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commuters who receive free workplace parking would be eligible for parking cash-out. Again,
for commuters who would only be eligible for transit benefits and are unable (or unwilling) to
commute via transit or vanpool, they may not see the benefit realized. However, these two
scenarios may be more equitable than Scenarios 1 and 2 if a broader demographic of employees
would become eligible for benefits.

In Scenario 5, all non-SOV commuters are eligible for equal benefits, with the same benefit
offered to any commuter who travels via a non-SOV mode whether or not free/subsidized
workplace parking was in place. This scenario is primarily different from the other core
scenarios in that it eliminates parking subsidies entirely. While the commute benefit for
Scenarios 3 and 4 for employees who did not receive fully subsidized parking might only be
realized for those employees who are reasonably able to commute via transit or vanpool, the
commute benefits offered under Scenario 5 could be realized by any employees not driving to
work, regardless of if they received workplace parking subsidies or not. That is, although
Scenarios 3, 4, and 5 would all technically offer benefits to all employees, the proportion of
employees who are actually able to utilize the benefit offered is expected to be greatest under
Scenario 5.

As such, in addition to maximizing VMT reduction potential, Scenario 5 is thought to maximize
the benefits offerings across the analyzed scenarios, and reflects the policy expected to distribute
benefits most equitably. For example, Census data shows that, in general, the lowest-income
households exhibit lower rates of vehicle ownership and higher rates of walking or biking
commuting compared to higher income households (see Appendix G. Additional Equity
Discussion for more information). If these commuters cannot switch from walking or biking to
another mode and do not receive workplace parking subsidies (and so are ineligible for cash-out
under other scenarios), they would realize the greatest benefit out of Scenario 5 (e.g., while they
may be offered transit or vanpool benefits under Scenarios 3 or 4, if they cannot switch modes,
then they cannot actually use these benefits).

Scenario 5 also advances transportation equity by eliminating the false free cost of parking; free
parking acts to subsidize automobile use, and can subsequently increase negative externalities
related to congestion, pollution, emissions, and safety. Scenario 5 has the greatest VMT
reduction potential, which will act to mitigate these externalities for the greatest number of
people. Although this analysis is limited in that it is not designed to map VMT reductions
spatially across the cities, reductions in emissions and pollution specifically should have
citywide benefits; future work could examine how reductions in congestion and safety
improvements could be mapped spatially and overlap with neighborhood demographics for a
more robust look into equity impacts. Appendix G. Additional Equity Discussion explores
considerations across the analyzed scenarios in more detail.

Congestion Reduction

The estimated reductions in daily congestion (i.e., percent change in peak period time delays
experienced) for each scenario are shown in figure 4 (assuming the “most likely” 2x
pre-pandemic telework rate scenario). The changes in vehicle hours of delay across scenarios
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generally follow the VMT patterns exhibited by the scenarios. That is, Scenario 2 exhibits the
lowest impacts on delay reduction, while Scenario 5 has the greatest impact.*’

While the reduction in vehicle travel should translate directly to reduced vehicle congestion, the
level of delay reduction is uncertain and influenced by many factors, notably including the
current level of congestion along individual corridors within each city. Here, delay reduction
potential is more limited than VMT reduction potential. This is, in part, a function of the method
applied (which relies on an elasticity showing a less than 1 percent reduction in delay for each

1 percent reduction in VMT). Additionally, recall that changes in delay are relative to all
peak-time VMT (of which only 54.9 percent of peak-period VMT is commute related), while
VMT reductions presented in figure 2 are presented relative to commute travel only.
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Figure 4. Graph. Estimated percent reduction in daily peak period delay by scenario and
city.

This relationship of delay relative to VMT being less than one is not an overarching
rule-of-thumb. In contrast, some research suggests that a small reduction in vehicle travel can
have a disproportionately large impact on delay reduction. For instance, a study conducted for
FHWA estimated that “in general a 10 percent to 14 percent decrease in traffic on congested

"Recall that several methods for estimating congestion impacts were considered. Interested readers can look to
Appendix C. Data and Analysis Methodology: Calculating Resulting Congestion, Environmental, and Safety
Impacts for more information on the tested methods.
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freeways will reduce delay by approximately 75 percent to 80 percent” based on data from the
Washington, D.C., region (The Louis Berger Group 2008).

Despite the more conservative percent changes in congestion compared to VMT in this analysis,
however, the impacts are not insignificant. Considering the results from figure 4, the research
team scaled the time reduced for Scenario 1 and Scenario 5 to an annual measure (assuming 19
working days each month) for each city. Then, using the 2019 value of time ($/hour) from the
Texas A&M Transportation Institute’s (TTI’s) Urban Mobility Report,8 dollars saved from
delay reductions (rounded to the nearest million) for these two scenarios are presented in Table
5.

Table 5. Estimated annual dollars saved for all commuters due to delay reductions.

Boston/Cambridge, MA $10M $32M
Chicago, IL $25M $85M
Houston, TX $20M $128M
Indianapolis, IN $3M $14M
Los Angeles, CA $37M $121M
New York, NY $10M $114M
Philadelphia, PA $17M $47M
San Diego, CA $8M $34M
Washington, DC $6M $35M

Emissions Reduction

Figure 5, figure 6, and figure 7 display estimated annual emissions reductions for each city and
scenario (assuming the “most likely” 2x pre pandemic telework rate scenario). The reduction
potential trends within each city generally mirror those of VMT reductions, while the magnitude
of reduction is greater in cities with greater numbers of commuters in general. These reductions
are not insignificant. To put these estimates in perspective, 500,000 metric tons of carbon
dioxide equivalents (CO2e) (close to the average reduction across cities for Scenario 5) is
equivalent to the energy use of more than 60,000 homes each year, the electricity use of almost
100,000 homes each year, and more than a million barrels of oil consumed.® This is the amount
of carbon sequestered by roughly 8 million tree seedlings growing over 10 years, or almost
600,000 acres of U.S. forests in one year.

BTTI’s value of time measure is based on median BLS wage estimates for all occupations. Additional information
can be found in the value of time technical appendix: https://tti.tamu.edu/documents/mobility-report-2021-appx-

c.pdf
1% Equivalencies derived using EPA’s Greenhouse Gas Equivalencies Calculator for 500,000 metric tons of COe
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Figure 5. Graph. Annual CO2e reductions by city and scenario.
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Figure 6. Graph. Annual NOx reductions by city and scenario.
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Figure 7. Graph. Annual PM-2.5 reductions by city and scenario.

Safety Impacts

Based on discussions with the peer review group consulted for this analysis, the research team
decided it was appropriate to assume crash reductions trended linearly with VMT. That is,
citywide crash reductions would mirror the relative VMT reductions presented in figure 2.
TRIMMS v4.0 provides crash rates (crashes per million VMT) for each city. Based on those
crash rates, expected annual reductions in combined fatal and incapacitating injury crashes
(assuming 19 working days each month and the “most likely”” 2x pre-pandemic telework rate
scenario) are displayed in figure 8. While these estimates may seem relatively small in
magnitude, any reductions in fatalities or incapacitating injuries on roadways improve safety;
this is reflected in Vision Zero—a “strategy to eliminate all traffic fatalities and severe
injuries”—initiatives adopted across over 45 communities across the U.S. (Vision Zero Network
2022).2% The large impact of seemingly small crash reduction estimates is further demonstrated
when considering the value of a statistical life (VSL), or “the additional cost that individuals
would be willing to bear for improvements in safety (that is, reductions in risks) that, in the
aggregate, reduce the expected number of fatalities by one” (USDOT, 2021, p.1). USDOT’s
latest 2021 figure for VSL is $11.8 million (USDOT, 2022b). USDOT cost-benefit analysis
guidance (USDOT, 2022a) asserts the fraction of VSL applicable toward incapacitating injuries
as approximately 0.048 VSL or $564,365. These VSL estimates are applied here toward the
crash reductions, assuming linear scaling based on the most recent USDOT VSL guidance
(USDOT, 2021), for each scenario and plotted in figure 9.

20 See more information about Vision Zero here: https://highways.dot.gov/safety/zero-deaths/vision-zero-cop/vision-
Zero-community-practice
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Figure 8. Graph. Annual fatal and incapacitating injury crash reductions by city and
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Figure 9. Graph. Annual fatal and incapacitating injury crash reduction VSL estimates by
city and scenario.
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APPENDIX A. IMPLEMENTATION RESOURCES

While there is some guidance related to parking cash-out implementation strategies, much of that
guidance is limited to providing advice for programs run by individual employers and not to
municipalities attempting to implement broader policies. A major implementation hurdle at the
municipal level, however, may be employer buy-in and compliance resistance. Being able to
convey implementation strategies and benefits for employers is thus valuable for policy makers
considering city-level ordinances.

One of the most comprehensive guidance documents available, the Federal Transit
Administration’s (FTA’s) published “TDM Status Report: Parking Cash Out” (1994) notes a
diverse array of considerations related to implementation applicability, policy development,
program exemptions, enforcement, costs, and benefits. Some highlights include:

e The potential for parking cash-out alone to achieve significant impacts is dependent, in
part, on the degree of employer-subsidized parking in an area. That is, where there is
more subsidized parking, a larger proportion of employees would be eligible for parking
cash-out (and subsequently take the cash). As explored with some scenarios in this
FHWA study report, parking cash-out for employees with parking subsidies may be
combined with other commuter benefits policies (i.e., pre-tax transit benefits) for
employees without parking subsidies, increasing potential effectiveness.

e The structure of leased parking in an area is also key to consider. Parking costs may be
lumped into employers’ building leases (which may be non-negotiable), or parking may
be leased separately. In the latter case, employers often could offload spaces that
commuters choose to stop using to cover costs associated with providing parking
cash-out.

e With an ordinance, employer impacts may vary based on their existing benefits’
offerings, employer sizes, or parking lease versus ownership status. Note these topics are
touched on in the discussion of results in this FHWA study report.

e Localities may wish to re-evaluate parking requirements for new commercial
developments, given cash-out is expected to reduce parking demand.

e Monitoring and enforcement are critical in the implementation process. In the most
limited form, this may involve posted notice of the policy, retained records of
participating employees, and periodic checks for compliance. A more proactive approach
might involve annual reporting requirements to be reviewed by the regulating
jurisdiction.

A more recent report published by the U.S. EPA, “Parking Cash-Out: Implementing Commuter
Benefits as One of the Nation’s Best Workplaces for Commuters™” (2005) provides some
additional information on parking cash-out and implementation:

e Complexities associated with implementing parking cash-out are usually experienced
one-time only at a program’s onset, with employers modifying payroll systems to account
for some employees taking additional taxable cash.
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e A general step-wise framework for implementation is provided, geared toward
employers, and its steps include: 1) analyze current parking conditions and policies, 2)
determine how to structure a commuter benefits program, 3) obtain senior management
approval, 4) work with payroll to set up appropriate payroll codes, 5) develop a process
for employees to elect their commuter benefit, and 6) publicize and implement the
parking cash-out program. Additional guidance on each step is provided. Municipalities
considering an ordinance could provide context-sensitive modifications to this guidance
to help employers with compliance.

FHWA’s “Non-Toll Pricing: A Primer” (2009) covers some additional implementation
considerations, including how incentives may play a role in supporting employer buy-in and
compliance with parking cash-out programs.
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APPENDIX B. ADDITIONAL SCENARIOS
CONSIDERED FOR ANALYSIS

Prior to selecting scenarios for analysis, FHWA considered a number of potential alternatives.
The purpose of this appendix is to share with readers a few approaches that FHWA elected not to
analyze, but nevertheless, some cities might consider as policy approaches possibly worthy of
their consideration.

Instead of policies being mandated, incentives such as tax credits could be used to encourage
employers to change their commuter benefits offerings. Incentives could be provided to
employers to offer cash-out to employees, or to offer it in a more desired form. As an example,
employers could be provided an incentive, such as a 30 percent fully refundable tax credit for
each of two years, for offering monthly cash-out, such as at the minimum level prescribed in
either Scenario 1 or Scenario 2. A hybrid mandate/incentive policy is also possible. Employers
that are required to offer monthly cash-out could be provided fully refundable tax credits to offer
the cash-out in a daily instead of a monthly form. If this approach were to be pursued, the tax
credit should be sufficiently small or tailored (i.e., applied only for employees currently offered
parking benefits) so that employers are not encouraged to begin to offer parking benefits that
they had not previously offered. One challenge with assessing tax credits is estimating how many
employers would take advantage of them.

A hybrid approach entailing parking and cordon charges could be pursued. All parking facilities
(including employer-provided parking facilities) would be required to charge a surtax on those
arriving or departing during peak hours. This scenario has one unique advantage over the ones
that were analyzed; namely, it raises revenues that could be used to improve city transportation.
It also has a unique disadvantage: commuters with jobs that provide little scheduling flexibility
and who feel that they need to continue to drive alone to work would not be able to avoid a
higher commute cost.

Since some policies would be more challenging to implement than others, it is expected that full
implementation would generally take some time. With the exception of the extension to exempt
small employers (with fewer than 20 employees) from Scenario 1 and Scenario 3, the impacts of
other exceptions, whether temporary or permanent, was not evaluated. It is likely that some grace
period would be included in ordinances to accommodate employers whose parking is bundled
with their office space lease, or who own employee parking, to enable employers to recoup their
costs for parking that goes unused due to the cash-out program. These variances were not
analyzed for simplicity and also in large part because it is presumed that a reasonable amount of
transition time would be provided by ordinances.

Under any of the scenarios FHWA did analyze, employers could be required or encouraged to
provide additional support for employees to use sustainable transportation options. Examples
include preferential parking for carpoolers and vanpoolers, comprehensive telework programs
that include office-sharing, compressed work weeks, shuttles to/from transit stations, or on-site
bicyclist accommodations. These policies would increase the take-up rates of the scenarios,
although it would be challenging to estimate the degree of impact.
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APPENDIX C. DATA AND ANALYSIS METHODOLOGY

This appendix provides additional details on the data and methods applied for this study, as well
as the general assumptions made during the analysis process.

Data Sources

This section describes several data sources compiled that were used in the analysis process.
Table 6 shows values for each city, while the following subsections describe the data sources for
each element. Locally specific data was used, wherever possible. Additionally, the team tried to
identify the most recent pre-pandemic data available, if possible, such that estimates would not
be skewed by potential deviations from typical behaviors or situations observed during the
pandemic.?! In some cases, the team used older data sources or made assumptions based on
similar cities due to data limitations. Ultimately, the selected input data reflect the best available
sources—even if not ideal in all cases—at the time of analysis and were selected in consultation
with the peer review group for this research. Any assumptions made for specific sources are
discussed here; additional assumptions considered throughout the analysis process are presented
in a later subsection.

Number of Employees—Citywide

The number of employees (citywide) for each city are taken from the U.S. Census Bureau’s
American Community Survey (ACS) dataset.?? For Boston/Cambridge, a sum of the employees
in Boston and Cambridge was used.

Number of Employees—-CBD

To determine the number of employees in the CBD, the team used Demographia’s United States
Central Business Districts (Downtowns) (2020) publication derived from the Census
Transportation Planning Package 2012—2016. The report defines the CBD using census tracts
and seeks to include the complete concentration of high-rise buildings (generally of 10 or more
floors). This is a “tight” CBD definition, which is intended to include employment sites most
conducive to transit commuting. The medium and lower density employment that sometimes
surrounds downtown are generally excluded. Data for Cambridge is not available in the
Demographia report. As such, this analysis assumes that all the employees in Cambridge work in
the CBD area.

Percent of Employees with Access to Free/Subsidized Parking

A variety of local data sources have been used to identify the percentage share of employees with
access to free or subsidized parking at their workplace. Most reports either only reported on fully
subsidized parking or provided vague information about the level of parking subsidies. Because

2INote that post-pandemic expectations are accounted for later in this analysis through telework expectations.
22 See the data from ACS Table B08601 2019 5-Year Estimates by Workplace Geography here:
https://data.census.gov/table?qg=B08601&tid=ACSDT5Y2019.B08601
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of this, this analysis primarily considers parking cash-out policies to apply to employees with
fully subsidized parking; estimates may undercount actual effects that may occur if various
subsidy levels could be included in analysis.?®

e Houston, TX: Downtown Commute Survey?* (Central Houston, 2018)

e New York, NY: 2010/2011 Regional Travel Survey (New York Metropolitan
Transportation Council (NYMTC), 2014)

e Los Angeles, CA: Park & Ride/Commute Survey (San Diego Association of
Governments (SANDAG), 2018)

e Chicago, IL: 2020 Chicago “My Daily Travel” household travel survey (HTS) (CMAP,
2020)

e San Diego, CA: Park & Ride/Commute Survey (SANDAG, 2018)

e Philadelphia, PA: 2012-2013 HST (Delaware Valley Regional Planning Commission
(DVRPC), 2016)

e Indianapolis, IN: Central Indiana Travel Survey for CBD (Indianapolis Metropolitan
Planning Organization (MPO), 2011)

e Washington, DC: State of the Commute Survey (MWCOG, 2020)

e Boston/Cambridge, MA: Estimate provided by peer review group member John
Attanucci based on Massachusetts Bay Transportation Authority (MBTA) survey data

Percent of Employees with Access to Transit Benefits

To estimate the percent of employees with access to transit benefits, local data for each city’s
region was used where available, with many data sources overlapping those used to identify
parking benefits. For the remaining cities, data from the updated 2021 National Compensation
Survey by the BLS (2021 National Compensation Survey (NCS) BLS; Table 41, Quality of life
benefits) was used.

e Houston, TX: Downtown Commute Survey (Central Houston, 2018)

e New York, NY: 2010/2011 Regional Travel Survey (NYMTC, 2014)

e Los Angeles, CA: Park & Ride/Commute Survey (SANDAG, 2018)

e Chicago, IL: COVID-19 Lapsed Rider Survey (Chicago Regional Transportation
Authority (RTA), 2021), weighted average of rates observed by employees riding
Chicago Transit Authority (CTA), Metra, and Pace system

e San Diego, CA: Park & Ride/Commute Survey (SANDAG, 2018)

e Philadelphia, PA: 2012-2013 HTS (DVRPC, 2016)

e Indianapolis, IN Central Indiana Travel Survey for CBD (Indianapolis MPO, 2011)

e Washington, DC: State of the Commute Survey (MWCOG, 2020)

23See APPENDIX D. ADDITIONAL RESULTS for additional discussion on this matter.

ZHouston’s survey included two different response options to indicate the offering of a parking subsidy. One response
option clearly indicated that the parking was free while the second was more ambiguous. Given Houston shares
many characteristics of other lower-density cities that FHWA analyzed with relatively high rates of free and
subsidized parking, FHWA considered adding the positive responses (for a sum of 41 percent) from the survey
together to be reasonable.
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e Boston/Cambridge, MA: Estimate provided by peer review group member based on
MBTA survey data

Work Trip Mode Split-Citywide

Citywide work trip mode splits were estimated using the U.S. Census Bureau’s ACS dataset
(Table B08601 2019 5-Year Estimates by Place Geography).

Work Trip Mode Split-Employees with Access to Fully Subsidized Parking

To estimate the mode split for employees with access to fully subsidized parking, the following
approaches were taken:

e New York: Mode split for employees with access to fully subsidized parking obtained
from 2010/2011 Regional Travel Survey (NYMTC, 2014)

e Philadelphia: Mode split for employees with access to fully subsidized parking obtained
from 2012-2013 HTS (DVRPC, 2016)

e Washington, D.C.: Mode split for employees with access to fully subsidized parking
obtained from State of the Commute Survey (MWCOG, 2020)

e Chicago: Drive alone mode share for employees with access to fully subsidized parking
from “My Daily Travel Data” HTS (CMAP, 2020); remaining mode-shares
re-proportioned based on citywide split

¢ Indianapolis: Drive alone mode share for employees with access to fully subsidized
parking from Heartland in Motion 2014 HTS, obtained from the National Renewable
Energy Laboratory (2022); remaining mode-shares re-proportioned based on citywide
split

e Houston, San Diego, and Los Angeles: Due to unavailability of regional sources, the
percent change in the drive-alone mode share for Indianapolis from the citywide rate to
the rate for employees with fully subsidized parking was applied to the drive-alone mode
share for these cities given similarities in starting mode shares, parking prices, and built
environments; remaining mode-shares were re-proportioned based on citywide split.

e Boston/Cambridge: Due to unavailability of regional sources, the percent changes in the
drive-alone mode share for Chicago, Washington, D.C., and Philadelphia from the
citywide rate to the rate for employees with fully subsidized parking were averaged and
applied to the drive-alone mode share for Boston/Cambridge given similarities in starting
mode shares, parking prices, and built environments; remaining mode-shares were
re-proportioned based on citywide split.

Average One-Way Commute Trip Length

To estimate this measure, the team pulled commute trip length data from the 2017 National
Household Travel Survey (NHTS) for all cities (except Houston, TX). Data were pulled for each
city’s appropriate Metropolitan Statistical Areas, given this is the closest level of geographic
granularity available in the NHTS public data. Then, the dataset was limited to home-based work
trips to reflect average commute distances. Trip lengths were disaggregated by mode; NHTS
mode definitions were based on the closest possible alignment with U.S. Census Bureau mode
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definitions in the ACS Table B08601: Means of Transportation to Work by Workplace
Geography. A local data source (Central Houston 2018) was used to get estimates for Houston.

CBD Parking Price

To estimate CBD parking prices, data from Parkopedia, a parking reservation booking site and
database, was used. The 2019 North American Parking Index (Parkopedia, 2020) details the 50
most expensive parking rates in North American central cities. Monthly rates were available for
all cities in the current study, except for Indianapolis.

The team considered other potential parking reservation websites that could provide similar data,
but ultimately chose Parkopedia for the following reasons:

e Time of data collection: Parkopedia data were collected in 2019, and as such may
mitigate any changes in parking prices that are not expected to continue long term due to
the COVID-19 pandemic.

e Spatial focus: Parkopedia data reflect parking rates in the city center and no assumptions
were made regarding the price of parking outside of CBDs; rather, a policy decision was
made for the FHWA analysis that the value of cash-out payments in non-CBD areas
would be required to equal the cost of a typical monthly transit pass in the studied city.

e Data volume: Parkopedia compiles parking data across 15,000 cities—a total of 70
million spots.

While Parkopedia could be used for almost all cities in this analysis, an alternative data source
was needed for Indianapolis. Another parking reservation site, SpotHero, Inc., provided a data
point for Indianapolis which was used to derive an estimate in line with the Parkopedia data. To
estimate a monthly CBD rate for Indianapolis aligned with the Parkopedia data, a normalization
factor was developed by taking the ratio of the Parkopedia parking rate to the SpotHero, Inc.
parking rate for each of the remaining eight cities where data from both sources was available.
An average of these normalization factors was calculated and multiplied by Indianapolis’
SpotHero, Inc. parking rate. The resulting value estimates the 2019 monthly CBD parking rate
for Indianapolis.

SpotHero, Inc.’s website has two alternate locations to show parking rates, both of which have
different rates; as such, the above methodology was applied to both those instances. While the
distinction between the two locations isn’t clear, the team hypothesized one provides historical
estimates, averaged across some time, while one shows the most up-to-date parking prices. In the
absence of additional information illuminating the benefit of using one datapoint over another,
the study team averaged the results based on the two rates to estimate Indianapolis’s parking
price.

For all cities, per day parking costs were estimated from monthly parking costs by dividing the
monthly cost by an estimated 19 commuting days each month.
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Transit Fares

For analysis purposes, the study team made no assumptions regarding the price paid for parking
outside of CBDs; rather, a policy decision was made that the value of cash-out payments in
non-CBD areas would be required to equal the cost of a typical monthly transit pass in the
studied city. The per day cost was calculated by dividing the monthly cost by an estimated 19
commuting days each month.

Transit fare data was obtained from a variety of local fare data sources:

Houston, TX: Houston METRO price for coverage of Zone 2, since Zone 2 covers the
inner Houston CBD

Los Angeles, CA: LA Metro Zone 1 EZ Pass cost, since Zone 1 provides access to the
greatest number of commuters in the region

New York, NY: Weighted price based on fares and weekday ridership on the New York
Metropolitan Transportation Authority (MTA), Long Island Rail Road, Metro North, and
NJ Transit. Assumed 50 percent of trips on MTA were commutes and 90 percent of trips
on other services were commutes. Fare zones (where applicable) were averaged. A
maximum value of $280 per month (the 2022 maximum for tax exempt benefits) was
used.

Chicago, IL: Weighted price based on fares and weekday ridership on METRA and
CTA/PACE. Assumed 50 percent of trips on CTA/PACE were commutes and 90 percent
of trips on METRA were commutes. Fare zones (where applicable) were weighted based
on ridership. A maximum value of $280 per month was used.

San Diego, CA: Cost of San Diego Metropolitan Transit System regional monthly fare
pass

Indianapolis, IN: Cost of 31-day fare pass on IndyGo

Philadelphia, PA: Cost of monthly fare pass on the Southeastern Pennsylvania
Transportation Authority

Boston/Cambridge, MA: Weighted price based on fares and ridership on MBTA and
commuter rail. MBTA cost based on LinkPass and assumed 50 percent of trips using pass
were commutes. Commuter rail price weighted by zone and assumed 90 percent of trips
were commutes. Fare zones (where applicable) were weighted based on ridership. A
maximum value of $280 per month was used.

Washington, D.C.: Weighted price based on fares and total ridership on the Washington
Metropolitan Area Transit Authority (WMATA) and Virginia Railway Express (VRE).
Assumed 50 percent of trips on WMATA were commutes and 90 percent of trips on VRE
were commutes. VRE fare zones were averaged. A maximum value of $280 per month
was used.

Tax Rates

The study team compiled 2022 Federal and State income tax rates from Tax Foundation (York
2021). The average wage for an earner in each study area was determined based on a 2021
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analysis by CareerBuilder®,? and the average tax rate was computed using brackets based on
that rate.

25See https://www.careerbuilder.com/advice/average-salary-by-city.
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Table 6. Summary of core input data.

Employees | Employees

Employee with fully with fully Average
population, ) subsidized subsidized one-way
central ) Employees Citywide Citywide parking parking commute Per day
Employee business Employees mode mode mode mode trip length monthly Tax rate
population district offered free shares, shares, shares, shares, (miles), parking Transit trip (State +
, Citywide parking drive alone transit drive alone transit drive-alone rate, CBD cost, daily
Boston/
Cambridge, 827,852 410,055 45% 85% 41% 38% 60% 25% 13.9 $17.74 $5.95 36.7%
MA
Chicago, IL 1,530,905 572,724 43% 10% 47% 33% 52% 30% 12.9 $12.72 $6.00 34.6%
Houston, TX 1,873,491 161,432 41% 13% 81% 3% 83% 3% 18.8 $6.19 $6.50 29.7%
:Rld'a”apo“s' 547,906 87,210 79% 6% 85% 1% 87% 1% 11.6 $5.29 $3.16 32.9%
t‘: Angeles, 5154978 164,839 79% 23% 71% 9% 72% 8% 13.2 $7.19 $6.95 39.0%
Hf("" Yok, 4733605 | 1,027,440 4% 20% 23% 58% 76% 12% 15.7 $34.48 $7.05 36.1%
ﬁg"'ade'ph'a' 784,744 223,105 520 15% 51% 2% 66% 19% 15.6 $13.60 $9.16 32.7%
onDiego 926419 56,995 88% 14% 77% 4% 78% 4% 138 $7.27 $3.79 39.0%
\évgsm”gw”' 840,050 431,345 23% 66% 42% 3% 83% 9% 14.6 $14.39 $8.11 38.2%
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Calculating Travel Impacts

This section describes the approach the research team took for calculating the travel impacts
(i.e., the reduction in commute VMT) resulting from implementing a parking cash-out program.

For some scenarios, cities in California (Los Angeles and San Diego) went through additional
analytical steps. Because California has an existing cash-out requirement, the research team
assumed that some share of employees at companies offering parking are already also offering
cash-out. As part of its Employee Commute Survey, SANDAG (2013) reported that 5.5 percent
of survey respondents indicated that they receive “cash or other incentives for not using parking”
(figure 62 in that report); also, when asked if there is free parking at their work site, 90 percent
out of the 99.4 percent who responded to the question, replied “yes” (figure 73 in that report).
Thus, the analysis assumed that 6.1 percent of employees in California cities with free parking
were also offered cash-out and that most new cash-out requirements would not impact these
employees. While data comparable to that offered by this San Diego survey were not also
available for Los Angeles, the two cities were considered sufficiently similar to allow the San
Diego survey results to also be applied to Los Angeles.

The approaches described for each scenario in this section include an explanation for
adjustments, if any, made for the California cities. Note that while Washington, D.C. recently
implemented a parking cash-out law (Wilson, 2022), impacts were not considered given the
recency of the legislation and lag-time in observing impacts, and the pre-implementation data
used in analysis.

Scenario 1 (Monthly Parking Cash-Out) Approach

The approach to analyzing an ordinance requiring employers to offer a monthly cash-out
involved the following steps:

Estimate the number of employees with access to parking cash-out policies. The starting
point for this analysis was the total number of employees with a workplace location in each city.
The analysis used available data, typically from regional travel surveys and from the U.S. Census
Bureau, to estimate the share of these employees who are offered free parking (Equation 1).

EP = ETx Sp
Equation 1. The number of employees with access to free or subsidized parking.

Where:

e EP = Employees with access to free or subsidized parking
e ET = Total employees with workplaces in analysis area
e Sp = Share of employees offered free or subsidized parking

The final employee baseline was then determined by subtracting the number of employees with
access to free or subsidized parking who also have access to transit benefits. An adjustment was
made later in the analysis to account for this population.
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Estimate the average “opportunity cost” associated with the cash-out policy. The driver
response to parking cash-out offers depends on the change in driving costs. For purposes of
examining travel behavior, the option to receive cash in lieu of a parking space can be viewed as
an increase in the cost of driving; that is, the cash forgone is an opportunity cost to driving and
parking at work.

The opportunity cost is based on the market rate of parking in the city for scenarios requiring
employers to offer the full cash-out value of the parking. For scenarios in which employees
receive cash in lieu of parking, the cash would be considered taxable income. As such, the
opportunity cost typically starts with the price of parking reduced by an average marginal tax
rate (Equation 2).

0C = PRx (1- MT)
Equation 2. Standard opportunity cost of forgoing a parking cash-out offer.
Where:

OC = Opportunity cost
® PR = Market rate of parking in analysis area
e MT = Average marginal tax rate

However, it is expected that rather than taking their cash-out in the form of taxable cash,
employees who currently use transit or subsequently switch to transit would elect to receive—
and employers would choose to offer—a tax-free transit benefit, plus any additional taxable cash
to make up the difference in price between the parking cash-out value and the monthly cost of a
transit pass.

The research team calculated an opportunity cost for parking based on the monthly average
parking rate and the monthly average transit pass cost for each city. The team assumed that
commuters accepting cash-out and abandoning driving and parking would shift to alternative
travel modes in proportion to their pre-existing mode shares for non-SOV travel.

For the purpose of determining this opportunity cost, the cash-out value is equal to the average
monthly commercial parking rate in CBDs, and outside of CBDs, the cash-out rate is assumed to
be equal to the average cost of riding transit into the city. Based on this assumption, a per day
rate was determined using Equation 3 through Equation 5.

APR = [DPR X CBD] + [DTR %X (1 — CBD)]

Equation 3. Per day monthly parking rate, weighted by CBD population.
Where:

APR = Average parking rate, weighted by CBD population

DPR = Daily parking rate (estimated from monthly parking cost)
DTR = Daily transit trip cost

CBD = Percentage of Population Working in CBD
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Next, the average cash-out value offered was determined as Equation 4:
ACO = [(DPR x (1 — MT)) X CBD] + [(DTR x (1 —MT)) x (1 — CBD)]
Equation 4. Average cash-out offered, weighted by CBD population.

Where, ACO = Average cash-out offered, and all other variables are as previously defined.

The average benefit taken (ultimately used as the opportunity cost for analysis) is then defined as
Equation 5:
ABT = [APR x TMS] + [ACO X (1 — TMS)]

Equation 5. Average benefit taken (opportunity cost of driving for Scenario 1).

Where, ABT = Average benefit taken, TMS = percentage of employees who do not drive alone
that commute via transit, and all other variables are as previously defined. These values are
displayed for the cities in this analysis in Table 7.
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Cost Related

Figures

Boston/

Cambridge,

MA

Table 7. Opportunity costs of driving for Scenario 1.

Houston, TX

Indianapolis,
IN

Los Angeles,
CA

New York,
NY

Philadelphia,
PA

San Diego,
CA

Washington,
DC

Monthly parking
rates, central
business district
(CBD)

Per day monthly
rate, CBD

Per day monthly
rate, non-CBD
minimum (equal
to transit trip cost)
Per day monthly
rate, weighted by
CBD population
Marginal tax rate

After tax cash-out
offered, full
subsidy, CBD
After tax cash-out
offered, full
subsidy,
non-CBD
minimum
Average cash-out
offered, weighted
by CBD
population

$337

$17.74

$5.95

$11.79
36.7%

$11.24

$3.77

$7.47

$242

$12.72

$6.00

$8.51
34.6%

$8.32

$3.92

$5.57

$118

$6.19

$6.50

$6.47
29.7%

$4.36

$4.57

$4.55

$100

$5.29

$3.16

$3.50
32.9%

$3.55

$2.12

$2.35

$137

$7.19

$6.95

$6.97
39.0%

$4.39

$4.24

$4.25

$655

$34.48

$7.05

$18.22
36.1%

$22.02

$4.50

$11.64

$258

$13.60

$9.16

$10.42
32.7%

$9.15

$6.16

$7.01

$138

$7.27

$3.79

$4.00
39.0%

$4.44

$2.31

$2.44

$273

$14.39

$8.11

$11.33
38.2%

$8.90

$5.01

$7.01

Average benefit
taken (including
tax-free benefit)

$10.22

$7.41

$4.57

$2.46

$5.07

$14.92

$8.91

$2.70

$9.30

69



Estimate the change in VMT with the cash-out ordinance. Based on the number of employees
offered cash-out and thus experiencing the opportunity cost, the resulting reduction in trips and
VMT was calculated in two different ways, described below.

Version 1: Trip Reduction Impacts for Mobility Management Strategies (TRIMMS)

For one approach, the research team used the TRIMMS model developed by the University of
South Florida. TRIMMS is a sketch planning tool that can be used to analyze many types of
strategies at a regional or sub-area scale. The tool is Microsofte Excel-based, and preloaded with
metropolitan-specific data, including employment and travel data, and travel elasticities and
cross elasticities derived from national research. The user can adjust the parameter values and
price elasticities. Default parameters were adjusted for starting commuter mode shares (to reflect
the population receiving fully subsidized parking).

TRIMMS evaluates strategies that directly affect the cost of travel, including parking pricing and
public transit costs. The model uses inputs provided by the user or defaults of mode shares,
average trip lengths and travel time by mode, average vehicle occupancy, parking costs, and trip
costs. For this analysis, the employee populations and parking costs specific to each city were
entered into TRIMMS, along with estimated initial commute mode shares for the population of
employees subject to the cash-out ordinance, excluding the small portion of California
employees offered cash-out because of the statewide law in advance of any city ordinances.
Given that the cash-out requirement would apply only to worksites with free or subsidized
parking, an estimate of mode share for employees with access to free parking was used.
Additionally, the research team updated the variable identified as the auto travel elasticity with
respect to parking price to -0.30 based on values identified in the literature. (Since price changes
in most scenarios involve free parking as the starting condition, and an elasticity calculation is
impossible if any of the values is zero, it was surmised that the input elasticity value being
sought was really the price elasticity of VMT when parking pricing is included within the bundle
of travel costs.)

TRIMMS calculates adjusted mode shares based on the policy strategies applied. For this
analysis, the final (adjusted) mode shares were pulled from the model results. By multiplying the
original and final mode shares by the employee population for the city, the absolute change in
commute trips was calculated (Equation 6). By applying the average trip distance by mode to the
change in the number of vehicle trips, the change in VMT was calculated. Average vehicle
occupancy rates were used to adjust VMT reductions from new carpool and vanpool commuters.

Dg Dy
VMR =FEPx2x ((SAO - SAl) XDA) + (SRO - SRl) XO—R + (SVO - SVl) XO—V
Equation 6. VMT reduced using TRIMMS.
Where:

VMR = Vehicle miles reduced
EP = Employees offered parking cash-out
Sao = Starting auto drive-alone mode share
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Sa1 = Final auto drive-alone mode share

Da = Average one-way drive-alone commute distance
Sro = Starting carpool mode share

Sr1 = Final carpool mode share

Dr = Average one-way carpool commute distance

Or = Average occupancy of carpool trip

Svo = Starting vanpool mode share

Svi = Final vanpool mode share

Dv = Average one-way vanpool commute distance
Ov = Average occupancy of vanpool trip

Version 2: Elasticity Calculations

For the second approach, the research team calculated a change in vehicle travel directly based
on a travel price elasticity from the literature (i.e., without using TRIMMS). The change in
vehicle travel was calculated from the percentage change in vehicle operating costs with the
addition of the parking cash-out opportunity cost using an arc elasticity of -0.30 for the change in
vehicle travel in relation to the parking costs as derived from the literature review (Equation 7).

ocC ELp

R =
0C + (TC x Dy x 2)

Equation 7. Percentage reduction in vehicle travel using travel elasticity.
Where:

R = Percentage reduction in vehicle travel

OC = Opportunity cost

TC = Variable vehicle trip cost per mile

Da = Average one-way drive-alone commute distance

ELpr = Arc elasticity for the change in vehicle travel in relation to the parking costs (-0.30)

The analysis assumes that employees taking the cash-out drive the same average round-trip
commute distance as other drivers; thus, the percentage reduction in vehicle travel is equivalent
to the percentage reduction in commute trips, or the share of drivers that accepts the cash-out
offer (Equation 8).

VTRZRXEPXSAO

Equation 8. Percentage reduction in vehicle travel.?®
Where:

VTR = Vehicle trips reduced
R = Percentage reduction in vehicle travel
EP = Employees with access to parking offers

ZEquivalent to the percentage reduction in commuter trips.
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Sao = Starting auto drive-alone mode share

To calculate the VMT reduction, the vehicle trips reduced were multiplied by the average driving
commute distance for the area (Equation 9).

VMR =VTRx Dy x 2
Equation 9. Reduction in vehicle miles traveled for Scenario 1.

Where:

VMR = Vehicle miles reduced
VTR = Vebhicle trips reduced
Da = Average one-way drive-alone commute distance

In order to compare the results to the outputs from TRIMMS, the research team used the
percentage reduction in VMT from this approach to estimate a change in mode shares, assuming
that the reduction in vehicle travel all came from drive-alone commute trips. The other mode
shares were assumed to increase based on their relative shares from the TRIMMS results.

Midpoint

The TRIMMS methodology yielded an estimated 13 percent reduction in VMT in Los Angeles at
worksites that would offer cash-out under Scenario 1, which is similar to the 12 percent average
reduction Shoup (1997) found in his study of eight work sites, lending some support to the use of
this methodology. However, the eight case studies analyzed by Shoup showed individual VMT
reductions ranging from 5 percent to 24 percent, with the highest reduction levels at work sites in
downtown Los Angeles (a 16 percent and 24 percent reduction, respectively). The TRIMMS
approach yielded estimated impacts of cash-out for cities with high initial SOV rates, such as
Indianapolis, San Diego, and Houston, that appeared quite low. By contrast, the elasticity
approach made no downward adjustment in results in such cities. Specific results for affected
employers (i.e., worksites offering cash-out under this scenario) from both Version 1 and
Version 2 are summarized in Table 8. The elasticity-based VMT reduction figures are higher
than the figures developed using TRIMMS for all cities except Boston/Cambridge and Chicago
(likely due to these two cities having the lowest starting drive-alone mode share, effecting the
impact of the elasticity method on drive-alone vehicle trip and VMT).

72



Table 8. Comparison of reductions in VMT at worksites offering parking cash-out
(Scenario 1) using different calculation approaches.

Cit Version 1 (TRIMMS) | Version 2 (Elasticit
Boston/Cambridge, MA 28% 27%
Chicago, IL 27% 23%
Houston, TX 6% 13%
Indianapolis, IN 3% 12%
Los Angeles, CA 13% 18%
New York, NY 24% 30%
Philadelphia, PA 23% 23%
San Diego, CA 6% 11%
Washington, DC 13% 25%

TRIMMS = Trip Reduction Impacts for Mobility Management Strategies

After a discussion with the peer review group, it was decided to take a midpoint of the mode
share results of the Version 1 (TRIMMS) and Version 2 (Elasticity) approaches to reflect the
likely higher impacts of cash-out associated with downtown and other urban locations, but also
not to overestimate the impacts. By taking a midpoint, the final mode shares lie halfway between
each version’s results. The drive-alone mode shares and mid-points for each city are shown as an
example in Table 9. The process for determining VMT reductions from these mode shares
follows Equation 6.

Table 9. Comparison of drive-alone mode shares at worksites offering parking cash-out
(Scenario 1) using different calculation approaches.

Version 1 Version 2

(TRIMMS) (Elasticity) Midpoint
Boston/Cambridge, MA 42% 44% 43%
Chicago, IL 37% 40% 39%
Houston, TX 75% 2% 74%
Indianapolis, IN 83% 76% 80%
Los Angeles, CA 60% 59% 60%
New York, NY 57% 53% 55%
Philadelphia, PA 49% 50% 50%
San Diego, CA 73% 70% 71%
Washington, DC 71% 63% 67%

TRIMMS = Trip Reduction Impacts for Mobility Management Strategies
California Adjustment

For Los Angeles and San Diego, the analysis described above only applied to the employee
population that was not already offered parking cash-out as a result of the California mandate.
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Thus, trip and VMT changes in those two cities were calculated relative to travel by the baseline
population of employees offered parking subsidies but not already offered cash-out.

Adjustment for Employees Receiving Transit Benefits

The analysis also adjusted final results to account for employees who had access to free parking,
and who also had access to transit benefits. These commuters were treated differently under the
assumption that, with the provision of transit benefits, their responsiveness to this policy would
be expected to be somewhat muted, reflective of less change in the benefits they are offered.
Making this adjustment was reliant on calculations conducted for Scenario 2 (employer-paid
transit/vanpool benefit). First, VMT per employee was determined for two populations:

1. Employees previously receiving fully subsidized parking (and now eligible for
cash-out) without transit benefits: The final mode shares from Scenario 1 and average
trip lengths and vehicle occupancies for drive-alone, carpool, and vanpool modes were
used to determine this figure.

2. Employees previously receiving fully subsidized parking and transit benefits: The
final mode shares from Scenario 2 (described in the following subsection) and average
trip lengths and vehicle occupancies for drive-alone, carpool, and vanpool modes were
used to determine this figure. The impact on VMT for this population is higher under
Scenario 1 than Scenario 2, because in the latter, this population does not receive
additional cash reflective of the market value of parking exceeding transit commute costs.

The percent change between the two figures—from 2) to 1)—was determined. Then, this
reduction was applied to the baseline VMT for employees receiving fully subsidized parking to
determine the estimated VMT reduction for this subset of employees (i.e., population 2). This
reduction was added to the reduction determined in the baseline Scenario 1 analysis to get the
total estimated VMT reduction.

Scenario 2 (Monthly Employer-Paid Transit/\Vanpool Benefit) Approach

The research team attempted to use the TRIMMS model to estimate the impacts of an ordinance
requiring employers that offer free/subsidized parking to also offer a monthly commuter benefit
(e.g., transit or vanpool benefit). The results were unusually large, suggesting dramatic increases
in transit mode share based on the transit price elasticities that are built into the TRIMMS model.
The expectation for a monthly commuter benefit requirement under Scenario 2 is that the
resulting vehicle trip reductions would be somewhat lower than the impact of offering cash-out
under Scenario 1, since Scenario 1 assumes that a tax-free commuter benefit is part of the
parking cash-out package, but that was not matched by the preliminary results.

Consequently, the research team estimated travel impacts for Scenario 2 using the same approach
as is described in the Scenario 1 analysis; however, instead of using the cash-out value as the
opportunity cost, the average transit cost for each city was used instead. The baseline population
for Scenario 2 was employees with access to fully subsidized parking who did not already have
access to transit benefits. An output of this approach within TRIMMS was shifts to the newly
subsidized modes (transit and vanpool), but also to other modes that are not subsidized
(carpooling, bicycling, and walking). Initially, only shifts to the subsidized modes were accepted.
Shifts to other non-SOV modes, however, show a willingness on the part of SOV drivers to
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entertain alternatives. Thus, for this analysis, it was then assumed that 25 percent of the
employees whom TRIMMS indicated would shift to other modes based on the monetary value of
the incentive would take a vanpool or transit benefit if that were the only offer instead of cash
because they showed a willingness to stop driving alone.

The State of New Jersey and a number of U.S. cities, including two that are being analyzed here
(New York City and Washington, D.C.), have in recent years mandated that some employers
make available pre-tax transit benefits to their employees. Because these requirements came into
being after the period for which the data being used in this analysis were gathered, no analytical
adjustments are required for these cities.

California Adjustment

Employees in Los Angeles and San Diego who were already offered cash-out and thus were
excluded from the Scenario 1 analysis, are also excluded in this scenario; employees who were
already offered cash-out are not being offered a commuter benefit in this scenario.

Adjustment for Employees Receiving Transit Benefits

Employees with access to fully subsidized parking who already received transit benefits were
excluded in this scenario; these employees were not being offered a new commuter benefit in
this scenario.

Scenario 3 (Monthly Parking Cash-Out + Pre-Tax Transit Option for Employees without
Subsidized Parking) Approach

Under this scenario, in addition to the policy under Scenario 1, a pre-tax transit benefit is offered
to all employees who do not have access to fully subsidized parking and who do not already
receive transit benefits from their employer. The team assumed that the mode shares for the
population being offered the pre-tax transit benefit were the same as the citywide shares gathered
from the ACS or from regional travel surveys. The baseline population for this component of the
analysis was the number of employees not receiving fully subsidized parking (or cash-out) who
do not already receive transit benefits.

The pre-tax transit benefit offered to employees reduces transit trip cost through tax savings or
transit costs multiplied by the marginal tax rate. The research team calculated the percentage
increase in transit trips by applying a transit price elasticity (reflecting the change in transit
ridership in relation to a change in the price of transit) of -0.15 from the literature to the transit
cost reduction. The transit trip increase was applied to the transit mode share and the use of all
other modes was assumed to decline proportionally based on their original shares.

Because this scenario is applied on top of the parking cash-out scenario, the trip and VMT
reductions in this scenario were added to the reductions in Scenario 1 to calculate the total
impact of the combined scenarios.

As also noted in discussing Scenario 2, a number of jurisdictions, including two cities that are
being analyzed here (New York City and Washington, DC), have in recent years mandated that
some employers make available pre-tax transit benefits to their employees. Because these
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requirements came into being after the period for which the data being used in this analysis were
gathered, no analytical adjustments are required for these cities.

California Adjustment

Because this scenario only applies to employees who are not offered fully subsidized parking,
there is no adjustment made for Los Angeles and San Diego, as cash-out would not have been
offered to any of these employees.

Adjustment for Employees Receiving Transit Benefits

Since the results here are added to those from Scenario 1 to understand the full impact of this
policy, the adjustment made in Scenario 1 for employees eligible for cash-out who already
receive transit benefits hold here. No adjustment was made for the population not receiving free
parking (or cash-out) who already receive transit benefits, as a new benefit was not being offered
to this population.

Scenario 4 (Daily Parking Cash-Out + Pre-Tax Transit Option for Employees without
Subsidized Parking) Approach

Scenario 4 reflects the same policy as Scenario 3, except with daily parking cash-out. A daily
cash-out option means that rather than being required to give up a parking space for a month, the
employee can choose to receive cash on a daily basis whenever the employee uses an alternative
to parking at work. More employees are likely to take advantage of a daily versus a monthly
cash-out offer and forgo driving since they can do so on a day-by-day basis. The literature
review and limited experience with more flexible parking cash-out programs support this
conclusion.

For the population of employees offered a daily cash-out option, the impacts of the offer are
calculated from the results from Scenario 1.2” The approach is based on a study of results of the
Minneapolis Innovative Parking Pricing Demonstration (Lari et al., 2014), which converted a
purchased monthly parking pass to a more flexible pass 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. Since drivers purchasing the pass had an option not to purchase
monthly parking at all, it was presumed that they had not accepted what was equivalent to a
monthly parking cash-out offer. In this study, the most flexible Minneapolis pass option yielded
a reduction in parking days of 23.8 percent. Assuming that one-third of this reduction is from
telework, and that employers do not offer a cash-out on days employees do not commute at all, a
daily cash-out offer was assumed to result in an additional 16 percent shift from solo driving
beyond what a monthly cash-out offer would yield. This additional 16 percent reduction was
applied to the results of Scenario 1 for those employees with access to the daily cash-out

2’Note that Scenario 1 calculations are based on monthly market parking rates. While daily parking costs more in the
marketplace than pro-rated monthly parking, the daily cash-out rate, as envisioned and modeled, was based on the
pro-rated monthly cash-out costs.
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The results of the adjusted Scenario 1 for daily cash-out were added to the reduction results from
Scenario 3 for the population eligible for pre-tax transit benefits under this policy to estimate the
total reduction under Scenario 4.

California Adjustment

For Los Angeles and San Diego, the scenario assumes that the employees who are already
offered monthly cash-out have not yet been offered daily cash-out, and thus no adjustment was
made.

Adjustment for Employees Receiving Transit Benefits
This adjustment was determined using the same method applied in Scenario 1.

Scenario 5 (Requirement to Eliminate Subsidized Parking Benefit + Provide Universal $5
Per Day Employer-Paid Non-SOV Commute Benefit) Approach

This scenario reflects an ordinance that requires employers that are offering their employees
subsidized parking to cease offering it and for all employers to offer employer-paid non-SOV
commute benefits of $5 per commute day. To calculate the trip and VMT impacts in both
scenario versions, the research team recreated the approaches described in Scenarios 1, 2, and 4
although with different inputs (e.g., starting mode shares, travel costs), depending on the
different employee populations being examined.

Part 1: Employees at Worksites Previously Receiving Fully Subsidized Parking, Now with
Unsubsidized Parking and Non-SOV Benefits

For the employee population already receiving fully subsidized parking, as with Scenario 1, the
research team calculated mode shares using the TRIMMS and elasticity calculation approaches
and then took the midpoints between the two sets of results. Midpoint mode shares were
calculated based on three cost points, modeled again as the opportunity cost of driving alone and
parking:

1. Daily cost to park. Instead of using the after-tax cash-out value of parking, the team
used the full price of parking. Under this policy, the team assumed employees who were
previously receiving fully subsidized parking would be offered pre-tax parking to
purchase. As such, the cost of parking was not inflated to account for taxed wages that
would increase the actual total parking cost.

2. Daily cost to park + full $5 subsidy. This cost point was used to determine mode shares
for transit and vanpool, as these modes can receive pre-tax commute benefits.

3. Daily cost to park + after-tax $5 subsidy. This cost point was used to determine mode
shares for non-SOV modes other than transit and vanpool, as these modes cannot receive
pre-tax commute benefits. The after-tax subsidy was determined using the marginal tax
rate estimated for each city.

After arriving at the midpoint mode share calculations for each of the three cost points above, the
final mode shares for this population were determined by:
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e For transit and vanpool, holding the mode shares from 2)

e For other non-SOV modes, holding the mode shares from 3)

e For drive alone mode, starting with the mode share from 1) adjusting based on the
difference in the mode shares for other modes between 1) and 2) or 1) and 3), depending
on the mode

Because this scenario assumes a daily non-SOV benefit and daily parking costs, an additional 16
percent mode shift away from driving alone was applied as in Scenario 4. An adjustment for
employees receiving transit benefits was made to the final VMT reduction as in Scenario 1,
which also relies on data from Scenario 2.

Part 2: California Adjustment

This scenario assumes the cash-out ordinances in Los Angeles and San Diego would hold. As
such, VMT reductions were estimated separately for this population. The analysis process
followed that outlined in Part 1, except with slightly different cost points:

1. Cash-out value daily estimate. In the California cities, some employees with access to
free parking are already offered parking cash-out, so they face a different cost than all the
other employee populations; their opportunity cost for continuing to drive is the price of
parking minus the after-tax value of the cash-out, plus the untaxed value of the transit
benefit. This baseline population was estimated to be approximately 6 percent of
employees in each city based on SANDAG commuter surveys (SANDAG, 2013).

2. Cash-out value daily estimate + full $5 subsidy

3. Cash-out value daily estimate + after-tax $5 subsidy

Again, because this scenario assumes a daily non-SOV benefit and daily parking costs, an
additional 16 percent mode shift away from driving alone was applied as in Scenario 4. An
adjustment for employees receiving transit benefits was made to the final VMT reduction as in
Scenario 1, which also relies on data from Scenario 2. However, a separate run of Scenario 2 was
estimated specifically for this population to apply for this adjustment, using the mode shares
estimated from the first cost-point above as the starting mode shares for the population already
receiving cash-out in the California cities.

Part 3: Employees Who Were Not Receiving Fully Subsidized Parking and Now Receive a
Non-SOV Benefit

VVMT reduction for this population was again determined as in Part 1, but only with the
following two cost points since this population experiences no impacts to parking costs:

1. Full $5 subsidy
2. After-tax $5 subsidy

Final mode shares were determined as in Part 1, except the drive alone mode share was taken
from the baseline mode share for employees not receiving fully subsidized parking and adjusted
using the same method in Part 1. Baseline mode shares for employees not receiving fully
subsidized parking were estimated by subtracting the number of employees receiving fully
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subsidized parking from the number of employees citywide commuting by each mode for each
city, and then calculating the total share of that population taking each mode. Again, because this
scenario assumes a daily non-SOV benefit and daily parking costs, an additional 16 percent
mode shift away from driving alone was applied as in Scenario 4. An adjustment for employees
receiving transit benefits was made to the final VMT reduction as in Scenario 1, which also
relies on data from Scenario 2. However, a separate run of Scenario 2 was estimated specifically
for this population to apply for this adjustment, starting with the mode share for employees not
receiving fully subsidized parking.

Scenario 1A (Monthly Parking Cash-Out for Employees Working for Employers with 20 or
More Employees) Approach

This scenario adjusts the results of Scenario 1 to account only for employees working for firms
with 20 or more employees; this employer size exclusion follows that put forward by
Washington, D.C.’s, parking cash-out law. Additional information and results on this analysis
are provided in Appendix D. Additional Results.

There are two overall things required to estimate the impact of the scenario extension to exempt
small-employers. The first is to understand the number of employees in the cities working for
exempt employers. The second, since the impact of the policies vary based on “starting”
commute benefits offers, is understanding the degree to which small-employer benefits offerings
differ from other employers.

To estimate the number of employees working for firms with 20 or more employees who would
be subject to this policy, data from the Seattle Employer Transportation Benefits Survey
(Commute Seattle, 2016) was used to determine the differences in benefits offerings by employer
size. This was the only data source that could be found, after an exhaustive search, that
differentiates commuter benefits by employer size at a comparable scale (i.e., across an entire
jurisdiction) that enabled the team to adjust the data appropriately. The percent of employees
receiving free parking and subsidized transit benefits overall were calculated. Then, these
percentages were calculated for employees working for firms with 20-100 employees, followed
by for employers with more than 100 employees.?® Differentiation between these categories were
made given that employers with more than 500 employees were not surveyed. As such, the team
assumed that the largest employers (500+ employees) would match the benefits offerings
patterns of large employers (100-499 employees).

The benefits offerings for the mid- and large-size employers were compared to the overall rate to
develop a scaling factor for the citywide rates used in this analysis. If the mid- or large-employer
rate was higher than the citywide rate, the gap between both rates and 100 percent was
determined. Then, the difference was divided by the gap between the citywide rate and

100 percent to determine the scaling factor. This factor would be used to “scale up” the commute
benefits offerings from the employers not exempt from the policy. If the mid- or large-employer

BThese cutoffs were used so they could be aligned with data on the percentage of employees working for firms of
different sizes from the Census 2018 SUSB Annual Data Tables by Establishment Industry.
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rate was lower than the citywide rate, the gap between both rates and 0 percent was determined
(this is equal to the standing percentages). Then, the difference was divided by the citywide rate
to determine the scaling factor to “scale down” the commute benefits offerings. This method to
derive the scaling factors, and then to appropriately scale the citywide estimates, is shown in
Equations 10 and 11. Example calculations for parking benefits in Seattle are shown in
Equations 12 and 13 using the data in Table 10.

Table 10. Seattle Employer Transportation Benefits Survey data summary (data provided
courtesy of Commute Seattle).

% Receiving

Employee Size Categories % Receiving Free Parking | Subsidized Transit
Employee’s offerings overall (regardless of

. 44% 66%
employer size)
Employees working for larger employers (i.e., 20 44% 69%
or more employees) overall
Employees working for f!rms with 20-99 47% 5506
employees [used for scaling]
Employees working for f!rms with 100+ 41% 8206
employees [used for scaling]
Employees working for small employers (i.e., 46% 44%

less than 20 employees) [for comparison]

_(100% — CY%) — (100% — MLE%)

0,
% (100% — CY%)

Equation 10. Scaling factor equation when the mid- or large-size employer offering is
greater than the citywide offering.

Where:

e CY% = Percentage of employees overall receiving the benefit

e MLE% = Percentage of employees working for mid- or large-size firms receiving the
benefit

e G% = The extent to which the percentage of employees working for mid- or large-size
firms receiving the benefit closes the gap between the overall percentage and 100 percent,
compared to the citywide offering

oo = MLE% — CY%
0 CY%

Equation 11. Scaling factor equation when the mid- or large-size employer offering is less
than the citywide offering.

Where:

e CY% = Percentage of employees overall receiving the benefit
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e MLE% = Percentage of employees working for mid- or large-size firms receiving the
benefit

e G% = The extent to which the percentage of employees working for mid- or large-size
firms receiving the benefit closes the gap between the overall percentage and O percent,
compared to the citywide offering

Using Equation 10 and Equation 11, the team arrived at the scaling factors presented in Table 11.
An example use of these factors to scale the free parking offering in Houston, TX (41 percent) is
shown in Equation 12 and Equation 13.

Table 11. Seattle Employer Transportation Benefits survey data (provided courtesy of
Commute Seattle) and scaling factors calculated with Equation 10 and Equation 11.

Scaling factor between % of Scaling factor between % of
employees receiving free parking employees receiving
overall and % of employees subsidized transit overall and
working for mid- or large-size % of employees working for
Employee Size Categories firms mid- or large-size firms
Employees working for
firms with 20-99 5% -17%
employees
Employees working for
firms with 100+ -1% 47%
employees

(5% % (1 —41%)) + 41% = 44%
Equation 12. Sample calculation.
Estimating the percentage of Employees Working for Firms with 20-99 Employees Receiving
Free Parking Benefits in Houston, TX [this equation format used to apply an increase, or closing
the gap toward 100 percent]

(41% X —=7%) + 41% = 38%
Equation 13. Sample calculation.
Estimating the percentage of Employees Working for Firms with 100+ Employees Receiving
Free Parking Benefits in Houston, TX [this equation format used to apply a decrease, or closing
the gap toward 0 percent]

Citywide free parking and transit benefits figures were scaled for all cities. The new baseline
population for Scenario 1A was then determined using these new figures, along with data using
the Census Statistics of U.S. Businesses (SUSB) Annual Data Tables by Establishment Industry
(U.S. Census Bureau 2018). These tables provided estimates of the percentage of employees
working for firms between 20-99 employees, and then for firms with 100 or more employees.
The results from Scenario 1 were then scaled appropriately based on the difference in the number
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of employees being served by the policy, and the new citywide commute VMT reductions were
calculated.

Scenario 3A (Monthly Parking Cash-Out + Pre-Tax Transit Option for Employees without
Subsidized Parking for Employees Working for Employers with 20 or More Employees)
Approach

Recall that, to determine the effects of Scenario 3, the impact of the pre-tax transit option for
employees without subsidized parking was added to the results of Scenario 1 to determine the
overall effect of this policy. Here, the new baseline number of employees eligible for pre-tax
transit benefits was determined using the same scaling factors and process as in Scenario 1A to
scale the initial results from Scenario 3. Then, these results were added to the reductions
calculated in Scenario 1A to determine the overall impact of this scenario.

Calculating Resulting Congestion, Environmental, and Safety Impacts

To calculate the impact of parking cash-out policies on driving-related externalities and costs, the
research team first determined reductions to actual commute VMT based on expectations in
telework after the COVID-19 pandemic, and then applied per-mile factors to the estimated
reductions to arrive at measures for congestion and environmental impacts.

Accounting for Telework

The research team investigated several sources on expectations for telework after the COVID-19
pandemic. Mokhtarian, Wang, and Kim (2022), through a series of surveys, estimated
post-pandemic telework occasions to be between 1.4x to 3.2x pre-pandemic rates, with the “most
likely” scenario being around 2x pre-pandemic rates. Based on these estimates, the team scaled
down the baseline number of commuters identified based on pre-pandemic data (along with
baseline commute VMT) to account for increased telework. Total percentage VMT reductions
determined through each scenario were then applied to this reduced baseline to determine the
raw VMT reduction under each scenario. Raw VMT reductions are reported for the full range
provided by Mokhtarian, Wang, and Kim (2022). Congestion, environmental, and safety impacts
were then determined based on the most likely scenario (2x pre-pandemic rates).

Emissions

To calculate criteria pollutant and GHG emission impacts of the policy scenarios, regional
average per-mile emission factors for COze, oxides of nitrogen (NOy), and fine particulate matter
(PM-2.5) were pulled from TRIMMS; these emissions factors are from the EPA’s Motor Vehicle
Emission Simulator model (MOVES 2010a)?°. The per-mile emission rates were multiplied by
the VMT reductions to calculate the change in running emissions (Equation 14):

2The team explored opportunities to update emissions rates based on newer data sources; however, temporal and
spatial data limitations led the team to conclude that the rates developed in TRIMMS were the most appropriate to
use, save from re-running EPA’s latest version of MOVES for the nine cities analyzed.
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EMp = RVMT, X REF,
Equation 14. Total emissions reduced for pollutant p.

Where:

e EMp = Total emissions reduced for pollutant p
e RVMT.= Commute vehicle miles reduced
e REFp = Running emission factor for pollutant p

Congestion

Congestion benefits are highly dependent upon local factors and require detailed modeling for
accuracy. The latest version of the TRIMMS model included new data from which congestion
could be estimated. Namely, data in TRIMMS lent itself to three potential congestion
estimates;° the research team estimated results for each. In estimating congestion aligned with
each method, the research team estimated that 90 percent of commute VMT occurs during peak
hours. Before applying congestion data from TRIMMS, the research team took the following
steps:

1. Estimate all (commute and non-commute) peak VMT, no telework changes.
To estimate post-pandemic all peak VMT, the research team first determined an estimate
for all peak VMT based on pre-pandemic (i.e., no accelerated telework) conditions.
Assuming 90 percent of commute trips occur during peak hours, the research team
calculated the number of peak commute vehicle trips and VMT as 90 percent of total
estimate commute trips and VMT (based on the number of employees, mode shares, and
average trip lengths in each city). Based on analysis of data from the 2009 NHTS
(McGuckin et al., 2017), 54.9 percent of trips during the AM peak period are commute
trips. Additionally, the average length for all trips was 9.72 miles, compared to 13.36
miles for commuting. The ratio of these figures and proportion of peak commute trips
were used with Equation 15 a-c to estimate total peak VMT and non-commute peak

VMT.
PRT; _ PRT
0.549 4

( 9.72 ) X PRT; X OWTL X 2 = PVMT.

13.36 4 - 4

PVMT, — PVMT,; = PVMTy,

Equation 15 a-c. Calculating all peak VMT.

30Additional information about the measures used can be found in the TRIMMS 4.0 documentation, accessed at
https://mobilitylab.org/calculators/download-trimms-4-0/
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Where:

2.

PRTc = Peak commute round trips

PRTa = All (commute + non-commute) peak round trips

OWTL = One way commute trip length (city-specific)

PVMTc = Baseline peak commute VMT (based on the number of employees, mode
shares, and average trip lengths in each city)

PVMTa = All peak VMT

PVMTnc = Non-commute peak VMT

Estimate all peak VMT, assuming telework changes.

Non-commute peak VMT is held constant from the above step and added to peak
commute VMT that takes into account telework reductions (based on the NEW number
of commuting employees given changes in telework, along with mode shares, and
average trip lengths in each city) to get the estimated value for all (commute and
non-commute) peak VMT.

Next, the team tested results from each potential methodological approach available given data
provided in TRIMMS:

Method 1: Using Average Added Delay

TRIMMS provides a regional-specific measure of average added delay (minutes per VMT). To
estimate impacts of the scenarios on peak-hour congestion using this method, peak baseline
minutes of delay and the percent change in congestion based on that delay for each scenario were
estimated for each city using the derived all peak VMT value and average added delay from
TRIMMS (Equation 16 a-c).

DF x PVMT, = BPD

DF X RVMT, = RPD

RPD _ %AD
BPD

Equation 16 a-c. Percent change in congestion (vehicle minutes of delay), Method 1.

Where:

PVMTa = All peak VMT

RVMT . = Expected reduction in commute VMT based on a given scenario (based on
expected percentage reduction and PVMTa)

DF = Average added delay factor (from TRIMMS) in minutes per vehicle mile traveled
(presented in Table 12)

BPD = Baseline peak delay (minutes)

RPD = Reduced peak delay (minutes)

%AD = Percent change in peak delay due to reduction in commute VMT for a given
scenario
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Table 12. Average delay (minutes/VVMT) metrics from TRIMMS v4.0.%

Cit Average added delay (minutes/VMT
Boston/Cambridge, MA 0.33
Chicago, IL 0.37
Houston, TX 0.37
Indianapolis, IN 0.26
Los Angeles, CA 0.33
New York, NY 0.26
Philadelphia, PA 0.32
San Diego, CA 0.21
Washington, DC 0.4

Method 2: Using Elasticity

TRIMMSVA4.0 calculated elasticities reflecting the percentage change in delay relative to a

1 percent change in VMT using a panel regression (accounting for total delay, area VMT, land
area density, real per capita gross domestic product, and year fixed-effects to control for
variation over time). The derived elasticities are specific to urban area size, as presented in Table
13. All cities in this study fall into the “Very Large” urban area size category (>3M people),
except for Indianapolis, which is classified as a “Large” area (1-3M people).

Table 13. Added delay with respect to VMT from TRIMMS v4.0.%

Elasticity Value (% change in total delay for each

Urban Area Size % change in VMT)
Very Large 0.49
Large 0.31
Medium 0.24
Small 0.78

31 Values obtained from TRIMMS v4.0 tool. Note that TRIMMS reports values at the metropolitan-area level. As
such, some values may be less accurate for cities, a caveat to the congestion estimation approach. For example, one
might expect New York City’s average delay to be similar to that in other large, dense cities. In contrast, the value
presented in Table 12 is lower in New York’s metro region than other metro regions, likely because the concentrated
added delay factor one might observe within the city is diluted by lower added delay factors across the metropolitan
region.

32 Values obtained from TRIMMS v4.0 documentation. Although the cities in this study fall only into the “Large” and
“Very Large” size categories, it is worth noting that the elasticity for “Small” urban areas may be greater than that for
the largest urban areas given network capacity constraints. That is, with smaller networks, it may not take much in
terms of additional vehicles added to the system before congestion impacts become very substantial in such areas.
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To estimate the impact of each scenario on delay using this method, the percent change in all
peak VMT as a result of each policy scenario was multiplied by the appropriate elasticity for
each city (Equation 17).

%AD = %APVMTA X gd,VMT
Equation 17. Percent change in congestion (vehicle minutes of delay), Method 2.

Where:

e  %APVMTa = The percent change in all peak VMT (takes telework into account)

e ¢4 vmt = Elasticity for added delay with respect to VMT

e %AD = Percent change in peak delay due to reduction in commute VMT for a given
scenario

Method 3: Marginal Added Delay

The third method applied to estimate congestion impacts of the scenarios combines approaches
from the previously described two methods. The method starts with baseline delay, BPD, as
measured in Equation 16. Unlike Method 1, Method 3 does not assume that baseline delay factor
holds for changes in VMT introduced to the system. Instead, Method 3 estimates marginal added
delay, in minutes, for the additional VMT change, as suggested by TRIMMS and in Equation 18.

PVMT, VM7
ADelay = BPD (—) -1

PVMT,
Equation 18. Marginal added delay.
Where:

e PVMTa = All peak VMT

e PVMTan = Expected all peak VMT after scenario is applied (PVMTa+ RVMT. from
Method 1)

e &qvmt = Elasticity for added delay with respect to VMT

e BPD = Baseline peak delay (minutes)

e ADelay = Expected change in delay (minutes)

Then, the percent change in delay is calculated as shown below, where all variables are as
previously defined (Equation 19):

ADelay
BPD
Equation 19. Percent change in congestion (vehicle minutes of delay), Method 3.

%AD =

Ultimately, as briefly touched upon in CHAPTER 3. CITY AND SCENARIO SELECTION, the
research team selected Method 3 given its use of both city-specific baseline delay data and the
area-size-specific elasticity value that reflected a more sophisticated (i.e., non-linear) relationship
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between delay and VMT. Method 3 combined the individual advantages offered by Method 1
and Method 2.

Safety

After consulting the peer review group convened for this research, the team believed it was
reasonable to assume reductions in crashes would scale linearly with reductions in VMT for this
sketch-level analysis. Deviations from this standard trend during the COVID-19 pandemic might
be attributed to higher levels of speeding during this time (Litman, 2022b), which is expected to
dissipate as the causes start to recede (e.g., near-empty roadways and pandemic-inspired
antisocial behavior). Real numbers of avoided crashes were estimated using estimated VMT
reductions (accounting for telework expectations) and the regionally-specific crash rates (crashes
on the KABCO Injury Classification Scale® per million VMT) provided in TRIMMS.

3KABCO Injury Classification Scale: K = Fatality, a victim was killed; A = Incapacitating injury, a victim suffered
incapacitating injuries that require hospitalization and/or transport for medical care, such as broken bones,
amputation; B = Non-incapacitating injury, injuries to victims were evident to officers at the scene, but they were
non-disabling lacerations, scrapes, or minor bruises; C = Possible injury, a victim suffered possible injuries;
O = Property-damage only, there were no apparent injuries involved in the crash.

87






APPENDIX D. ADDITIONAL RESULTS

This appendix summarizes some additional results of extensions to the core analysis performed
by the research team.

Daily Citywide VMT Reductions for Affected Commuters Only:
Scenarios 1 and 2

While Scenarios 3, 4, and 5 apply to all employees, Scenarios 1 and 2 only apply to a subset of
the citywide employee population. Namely, Scenario 1 is a policy impacting employees whose
employers offer free parking as a commuter benefit and who do not already receive parking
cash-out. The population impacted under Scenario 2 is slightly less than that impacted under
Scenario 1. That is, Scenario 2, like Scenario 1, applies to employees who have free workplace
parking and who do not already receive parking cash-out, but additionally only to those who do
not already receive employer-paid transit commuter benefits.

Recall that results in VMT reduction were reported as the percent change in daily citywide
commute VMT. Commuters citywide are impacted by Scenario 3, 4, and 5 unlike under
Scenarios 1 and 2. Scenarios 1 and 2 could, however, have major impacts on commuters
subjected to their requirements. To highlight this, the VMT reductions produced by Scenarios 1
and 2 can also be presented in terms of the percent change in daily affected commuters’ VMT.
Percent changes for affected commuters only, since this is a subset of commuters citywide, will
be larger than for workers citywide, as the latter includes workers not affected by the policies.
The raw reduction being considered (assuming 2x post-pandemic telework rates, in this case)
remains the same.

VMT reductions as a percent of affected commuters’ VMT are displayed in Table 14 alongside
the baseline citywide reductions. Even though Scenario 1 is estimated to produce larger raw
VMT reductions compared to Scenario 2 (as is demonstrated by the greater impact of Scenario 1
in the citywide reductions), in some cases (i.e., Washington, D.C.) the percent reduction in
affected commuter VMT for Scenario 2 is higher than the percent reduction in affected commuter
VMT for Scenario 1. In a market like Washington, D.C., where a high proportion of commuters
already receive transit benefits (66 percent) and where transit commute costs approach the
market value of parking, the additional benefit received for the population already receiving
transit benefits (the majority of the employee population impacted) would be relatively low.
Namely, that benefit would be what remains from the market-rate of parking after applying the
value toward transit benefits pre-tax, or approximately $60 a month taxable cash. In contrast, the
benefit for the population affected under Scenario 2 (those receiving free parking who do not
already have transit benefits) would reflect the full value of their transit commute costs,
approximately, or $150 a month. This is a relatively high value compared to what the majority of
commuters impacted under Scenario 1 would receive. This results in a greater VMT percent
reduction for affected commuters under Scenario 2 versus Scenario 1 in this market.
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Table 14. Percent reductions in daily affected commuter VMT by scenario and city (with
comparisons to citywide impact).*

S2: Monthly

S1: Monthly Commuter
Cash-Out S2: Monthly Benefit
S1: Monthly (Affected Commuter (Affected
Cash-Out Commuters Benefit Commuters
(Citywide) Citywide
Boston/Cambridge, MA 10% 15% 1% 15%
Chicago, IL 11% 23% 7% 16%
Houston, TX 3% 7% 2% 5%
Indianapolis, IN 5% 6% 2% 3%
Los Angeles, CA 9% 11% 5% 9%
New York, NY 3% 25% 1% 12%
Philadelphia, PA 13% 19% 9% 16%
San Diego, CA 6% 7% 3% 4%
Washington, DC 4% 10% 2% 12%

*The baseline affected commuter VMT for Scenario 1 is commute VMT for employees with access to fully
subsidized parking, without existing parking cash-out; the baseline for Scenario 2 starts with the Scenario 1 baseline
and then also excludes VMT from employees who already have access to employer-paid transit commuter benefits.

Scenario Extensions to Exempt Small Employers: Scenarios 1A and 3A

Results from the Scenarios 1 and 3 extensions to exempt small employers are displayed in Table
15 and figure 10 (percent reductions in citywide commute VMT, all commuters), and Table 16
and figure 11 (raw VMT reductions under most likely telework scenario). As expected, the
reduction potentials of Scenarios 1A and 3A are lower than those for Scenarios 1 and 3,
respectively. However, these differences are sometimes (but not always, as explored in the
following paragraph) minor, likely because the majority of employees in the analyzed cities
(more than 80 percent) work for larger employers. Examining these scenarios through the lens of
excluding small employers is valuable, given the number of real-world commuter-benefits
ordinances, described earlier, that exempt small employers.

The reductions under this extension to exempt small employers differ more from the base
scenarios in some cities (i.e., Chicago, Los Angeles, Philadelphia) than others. This is due to
disproportionate differences in the baseline employees impacted under the base and small
employer exemption cases. In the case of Los Angeles, for example, VMT reduction potential is
more significantly reduced when excluding small employers under Scenarios 1A and 3A, given a
greater proportion of employees in Los Angeles than elsewhere working for smaller employers
(almost 20 percent compared to 13 percent on average across the other cities). Chicago and
Philadelphia, by contrast, have a higher employee population in the biggest employer category
(>70 percent) and low starting numbers for the percentage of employees offered transit benefits
(10 percent and 15 percent for Chicago and Philadelphia, respectively). Based on the Seattle
scaling data presented in the previous section (see Table 10), the proportion of employees
working for “large” firms (with 20 or more employees) receiving transit benefits (69 percent)
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was higher than the proportion receiving transit benefits (44 percent) of employees working for
“small” firms (with less than 20 employees), which impacted modeled results. Specifically, the
policy impacts would affect employees working for larger employers less than those working for
smaller employers (as the change in benefits experienced by employees offered cash-out who
were not also offered transit benefits to start would be greater than for those who already had
been offered transit benefits), and thus, exempting smaller employers would reduce overall
benefits disproportionately. Note that Houston, San Diego, and Indianapolis also have 70 percent
or more of their employee population working for large employers and have low starting
numbers for the percentage of employees offered transit benefits. However, the percentage
change impact of this is not as prominent as in Chicago and Philadelphia for these cities, since
the base scenario VMT reductions in these cities were lower to begin with (this trend is more
visible when looking at the raw reductions in figure 11). For New York, the differences in
impacts between Scenarios 1 and 1A are minimal, given the city’s low starting percentage of
employees with access to free workplace parking (4 percent). However, once the entire employee
population is considered under Scenario 3, the impact of exempting small employers is
significant in New York. Additionally, the absolute reductions in VMT reported for New York
are, as shown in Table 16, large (indeed, the largest of any of the cities for Scenarios 3 and 3A)
due to the size of the employee population (>4 million).

Table 15. Percent reductions in daily citywide commute VMT for Scenarios 1A and 3A
compared to citywide results.

S1A:S1+
Extension to S3: Monthly S3A: S3 +
Exempt Small Cash-Out + Extension to
S1: Monthly Employers Pre-Tax Transit Exempt Small
Cash-Out Exemption Benefit Employers
Eﬂ?iton/Cambridge, 10% 8% 10% 8%
Chicago, IL 11% 7% 13% 8%
Houston, TX 3% 2% 3% 2%
Indianapolis, IN 5% 4% 5% 4%
Los Angeles, CA 9% 5% 9% 5%
New York, NY 3% 3% 11% 7%
Philadelphia, PA 13% 8% 14% 9%
San Diego, CA 6% 4% 6% 4%
Washington, DC 4% 4% 6% 4%
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Figure 10. Graph. Percent reductions in daily citywide commute VMT for Scenarios 1A
and 3A compared to citywide results.

Table 16. Estimated raw reductions in daily citywide commute VMT for Scenarios 1A and
3A compared to citywide results (assuming “most likely” 2x telework scenario, rounded to
the nearest one-hundred thousand).

S1A: S1 + S3: Monthly S3A: S3 +
Extension to Cash-Out + Extension to
S1: Monthly | Exempt Small Pre-Tax Exempt Small
Employers Transit Benefit Employers
Boston/Cambridge, MA 1.0M 0.8M 1.0M 0.8M
Chicago, IL 2.0M 1.3M 2.4M 1.5M
Houston, TX 1.7M 1.1M 1.8M 1.1M
Indianapolis, IN 0.6M 0.4M 0.6M 0.4M
Los Angeles, CA 3.5M 2.1M 3.5M 2.2M
New York, NY 2.1M 1.0M 3.7M 2.3M
Philadelphia, PA 1.6M 1.0M 1.8M 1.1M
San Diego, CA 1.1M 0.7M 1.1M 0.7M
Washington, DC 0.5M 0.4M 0.6M 0.5M
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Figure 11. Graph. Estimated raw reductions in daily citywide commute VMT (in thousands
of VMT) for Scenarios 1A and 3A compared to citywide results.
Colored bar reflects results for telework estimates 3.2x pre-pandemic conditions; black bar reflects
results for telework estimates 1.4x pre-pandemic conditions

In the case of the Washington, D.C., law, employer-owned parking is also excluded (until it is
sold).3* Because of this, the research team investigated limiting this analysis to consider
employers who lease their parking only. The research team was not able to identify a recent data
source that described the proportion of employees receiving free parking by employer size and
whether or not their employers owned parking. A recent independent dataset describing
owned-parking rates was also not identified. Two reports, albeit not recent ones, show that
between 45 percent and 69 percent of employers or facilities have owned parking, with higher
rates for large employers (~78 percent) (Shoup and Breinholt, 1997; DVRPC, 1993). As such,
the outright exclusion of owned parking from the studied scenarios may be very detrimental to
affecting travel behavior and negative driving-related externalities. One cautionary note in
considering the use of these reports, in addition to their age, is that, at least anecdotally, it does
seem that leased parking may be much more prevalent in serving city office populations than
others (although, as noted, good data on this is unavailable).

34 See more about Washington, D.C.’s cash-out law here: https://code.dccouncil.gov/us/dc/council/laws/23-113
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While Washington, D.C., excludes owned parking once sold, another alternative is to institute a
date-end requirement limiting the exemption for owned parking to no more than, for example,

5 years instead of exempting owned parking entirely for the studied scenarios. Such a
requirement could help mitigate the limited reduction potential for related commuter benefits and
parking cash-out policies if owned parking is excluded.

Free Versus Partially Subsidized Parking

The referenced data sources to determine the percentage of employees receiving parking
subsidies often either did not differentiate between free and partial parking subsidies or relied on
questions that, while touching on this difference, were asked vaguely. Additionally, responses
sometimes did not provide details on the level of subsidies provided. The current analysis
assumes that employees without free workplace parking receive no other parking subsidy. Partial
subsidy exclusion from analysis may result in impacts being underestimated.

To investigate what the impact of this assumption would be, the research team reviewed what
information was provided by each source referenced for parking subsidies and tried to put this
information in the context of Scenario 1. Of the referenced sources, the following gave some
information about partial versus full subsidies (for other cities, the only data provided was on
free parking or worded vaguely such that other subsidy levels could not be separated out®):

e Chicago, IL: While free parking was taken from the referenced weighted 2020 “My Daily
Travel” HTS (CMAP, 2020) for parity with the other free parking data sources used
across cities and in line with the analysis assumption, the survey also offered information
about the percentage of the population receiving parking subsidies, as follows: employer
pays 25 percent or less of my parking costs; employer pays between 26 percent and 75
percent of my parking costs; and employer pays for more than 75 percent of my parking
costs. Those receiving partial subsidies accounted for <1 percent of the employee
population (compared to 43 percent receiving free workplace parking).

e Washington, D.C.: Only free parking data is provided for the urban core, which was used
for this analysis. However, free and partial subsidy rates are provided for the region as a
whole, which could be used to estimate partial subsidies at the urban core level. No
additional information about subsidy level was provided. The ratio between free parking
and partially subsidized parking at the regional level could be applied as an estimate of
partial subsidy levels in the urban core.

Table 17 summarizes the percentage of employees receiving free and subsidized parking for
Chicago (based on the data provided) and for Washington, D.C. (based on the applied
estimation).

BHouston’s survey included two different response options to indicate the offering of a parking subsidy. One response
option clearly indicated that the parking was free, while the second was more ambiguous. Given that Houston shares
many characteristics of other lower-density cities that FHWA analyzed with relatively high rates of free and
subsidized parking, FHWA considered adding the positive responses (for a sum of 41 percent) from the survey
together to be reasonable.
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Table 17. Percentage of employees receiving free and subsidized parking in select cities.

% of Employees Receiving

Subsidy Level Parking at Subsidy Level
Chicago, IL Free (fully subsidized) 43%
Chicago, IL 1%-25% ~0.4%
Chicago, IL 26%-75% ~0.1%
Chicago, IL 76%-99% ~0.4%
Washington, DC Free (fully subsidized) 23%

Washington, DC Unknown (between 1% and 99%) ~2%

To evaluate how partial subsidies might impact the policy scenario results, the research team ran
a sample analysis for Scenario 1 using subsidy level estimations for Chicago and Washington,
D.C. For Chicago, the midpoint of the subsidy ranges provided were used to estimate actual
subsidy levels (e.g., 0.4 percent of the employee population received a 13 percent subsidy
(midpoint of 1 percent and 25 percent), 0.1 percent of the employee population received a 50.5
percent subsidy (midpoint of 26 percent and 75 percent), and 0.4 percent of the employee
population received an 87.5 percent subsidy (midpoint of 76 percent and 99 percent)). Given that
no additional information was provided about partial subsidy levels in Washington, D.C., the
research assumed a 50 percent parking subsidy for the 2 percent of the employee population
reporting to receive partial parking subsidies.

Recall that, under Scenario 1, the research team calculated an opportunity cost for parking based
on the monthly average parking rate (assumed parking rate for CBD parking) and the monthly
average transit pass cost (assumed rate for non-CBD parking) for each city, adjusting for the fact
that some employers were already offering subsidized transit or (in California) parking cash-out,
and also that some benefits would be tax free (e.g., employer-paid transit passes), while other
benefits would be taxable (e.g., cash). This process was repeated for this sample analysis (as
outlined in Equation 3 through Equation 5 from Calculating Travel Impacts in Appendix C. Data
and Analysis Methodology), except parking cost values (both the CBD and non-CBD assumed
values) were scaled to reflect the amount of parking subsidy offered. Table 18 shows the
calculations for the different subsidy values.

Table 18. Free and partially subsidized parking opportunity cost values used in analysis.

Parking Subsidy Level Chicago, IL Washington, D.C.
Free Parking (used in

base analysigs)( HTAL HELE0
87.5% Subsidy $6.49 N/A

50% Subsidy N/A $4.65
50.5% Subsidy $3.74 N/A

13% Subsidy $0.96 N/A

Using these additional opportunity costs for the populations receiving partial subsidies in
Chicago and Washington, D.C., the research team re-estimated Scenario 1 to additionally
consider this partial-subsidy receiving population. The team ran separate analyses (as defined for
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Scenario 1 in Appendix C. Data and Analysis Methodology) for each population with their
respective opportunity costs of driving, and then added the weighted results (proportionate to
their representation) together.

The results from this sample analysis are displayed in figure 12. These estimates are reductions
for citywide commute VMT and not only affected commuters. The values between the base
Scenario 1 and the re-run accounting for partial subsidies are not differentiable at the nearest
percentage point. This is likely due to the small (<1 percent in Chicago, and 2 percent in
Washington, D.C.) employee populations estimated to be receiving partial subsidies, plus the
policy being less impactful to shift behavior for partial versus fully subsidized parking cases
(because the average benefit received in partial subsidy cases is less than what employees with
fully subsidized parking would be eligible for).

15%

10%

5%

% Reduced Total Commute VMT, Citywide

0%
Chicago, IL Washington, D.C.

= Scenario 1: Base run = Scenario 1: Accounting for partial subsidies

Source: FHWA.
Figure 12. Graph. Percent reductions in daily citywide commute VMT for Scenario 1 full
vs. partial subsidy comparison.

A number of factors may impact the influence of considering partial subsidies (or not), including
the proportion of commuters receiving partial versus full subsidies, the proportion of commuters
receiving partial subsidies overall, the amount of the subsidy received, the price of parking, and
the estimated opportunity cost of continuing to drive and park. This analysis also assumed the
same starting mode shares for those receiving full and partial parking subsidies; if the driving
mode shares for those receiving partial subsidies are lower, this sample analysis would
overestimate the impacts of accounting for partial subsidies (i.e., if less of the partial subsidy
receiving population is driving to start, the raw VMT reduction added to the fully subsidized
parking reduction would be lower, producing a lower overall impact). Additionally, these results
may change if a higher or lower subsidy amount was actually received by commuters.

96



Given the unique characteristics of each city in this analysis, as well as the lack of additional data
for other cities, the estimates for Chicago and Washington, D.C., should not be accepted as a rule
of thumb adjustment for other cities. That being said, these two case studies strongly suggest that
accounting for partial subsidies should not drastically impact results in cities where low
proportions of the population receive parking subsidies.
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APPENDIX E. RESULTS BY CITY

The impacts of each scenario on travel are shown for each city below. In addition, the tables in this appendix show the impacts of
vehicle trip and mile reductions on pollution emissions (carbon dioxide (COy), nitrogen oxides, and particulate matter), congestion
(vehicle hours of delay), and combined fatal and incapacitating injury crashes. VMT percentage reduction estimates presented in this
section reflect citywide impacts (i.e., the overall reductions on all commute VMT); impacts for affected commuters only (applicable
for Scenario 1 and Scenario 2) were displayed in Table 14. Changes in raw VMT (and subsequent congestion, emissions, and safety
impacts) are presented based on the “most likely” 2x pre-pandemic telework rate post-pandemic scenario. Annual figures were derived
by scaling daily estimates to annual ones, assuming 19 working days each month. All raw estimates have been rounded® and, even
still, are subject to uncertainty given the sketch-level nature of this analysis.

BOSTON AND CAMBRIDGE, MASSACHUSSETTS

The travel impacts of each scenario on commute trips in Boston and Cambridge compared to citywide VMT are summarized in Table
19.

Table 19. Impacts on citywide all commuter VMT in Boston and Cambridge.

S3: Monthly S4: Daily S5: Eliminate

Cash-Out + Cash-Out + Parking S1A: S1+ S3A: S3 +
S2: Monthly Pre-Tax Pre-Tax Subsidies + Extension to Extension to
S1: Monthly Commuter Transit Transit $5 Non-SOV | Exempt Small | Exempt Small
VMT Result Cash-Out Benefit Benefit Benefit Subsidy Employers Employers
Baseline daily commute VMT 9.9M 9.9M 9.9M 9.9M 9.9M 9.9M 9.9M
Change in daily commute VMT -1.0M -0.1M -1.0M -1.8M -2.8M -0.8M -0.8M
Percentage VMT change -10% -1% -10% -18% -29% -8% -8%

VMT = vehicle miles traveled. SOV = single occupancy vehicle.

%Based on the magnitude of values, VMT and annual hours of delay estimates are rounded to the nearest one-hundred thousand; CO.e estimates are rounded to
the nearest ten-thousand; NOy estimates are rounded to the nearest ten; PM2.5 and crash estimates are rounded to the nearest one. Decisions on where to round
are solely based on the magnitude of the estimates as a way to reflect uncertainty; that is, estimates rounded to the nearest one or ten should not be interpreted as
having a higher degree of accuracy than those rounded to the nearest one-hundred thousand.
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The impacts of the change in commute travel on congestion, emissions, and safety are summarized in Table 20.

Table 20. Impacts on congestion, emissions, and safety in Boston and Cambridge.

S3: Monthly S4: Daily S5: Eliminate
Cash-Out + Cash-Out + Parking S1A: S1+ S3A: S3 +
S2: Monthly Pre-Tax Pre-Tax Subsidies + Extension to Extension to
Congestion, Emissions, or Safety | S1: Monthly Commuter Transit Transit $5 Non-SOV | Exempt Small | Exempt Small
Result Cash-Out Benefit Benefit Benefit

Vel SR Bl N 0.5M 0.1M 0.6M 1.0M 1.7M 0.4M 0.5M
annually
CO.e reduced (MT/year) 80k 10k 90k 150k 250k 70k 70k
NOx reduced (MT/year) 90 10 100 170 280 80 80
PM-2.5 reduced (MT/year) 3 <1 3 5 9 2 2
Fatal and incapacitating injury 4 1 5 8 13 4 4

crashes reduced annually
CO.e = carbon dioxide equivalents. MT = metric tons.
vehicle.

NOx = oxides of nitrogen. PM-2.5 = fine particulate matter. SOV = single occupancy
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CHICAGO, ILLINOIS
The travel impacts of each scenario on commute trips in Chicago compared to citywide VMT are summarized in Table 21.

Table 21. Impacts on citywide all commuter VMT in Chicago.

S3: Monthly S4: Daily S5: Eliminate

Cash-Out + Cash-Out + Parking S1A: S1+ S3A: S3 +
S2: Monthly Pre-Tax Pre-Tax Subsidies + Extension to Extension to
S1: Monthly Commuter Transit Transit $5 Non-SOV | Exempt Small | Exempt Small
VMT Result Cash-Out Benefit Benefit Benefit i Employers
Baseline daily commute VMT 18.6M 18.6M 18.6M 18.6M 18.6M 18.6M 18.6M
Change in daily commute VMT -2.0M -1.3M -2.4M -3.3M -6.6M -1.3M -1.5M
Percentage VMT change -11% -1% -13% -18% -36% -1% -8%

VMT = vehicle miles traveled. SOV = single occupancy vehicle.
The impacts of the change in commute travel on congestion, emissions, and safety are summarized in Table 22.

Table 22. Impacts on congestion, emissions, and safety in Chicago.
S3: Monthly S4: Daily S5: Eliminate

Cash-Out + Cash-Out + Parking S1A: S1+ S3A: S3 +
S2: Monthly Pre-Tax Pre-Tax Subsidies + Extension to Extension to
Congestion, Emissions, or Safety | S1: Monthly Commuter Transit Transit $5 Non-SOV | Exempt Small | Exempt Small
Result Cash-Out Benefit Benefit Benefit Subsidy Employers Employers
VENEEIRIBErEEY (EalEs: 1.3M 0.8M 1.5M 2.2M 4.4M 0.8M 0.9M
annually
CO2e reduced (MT/year) 180k 120k 210k 300k 590k 120k 130k
NOx reduced (MT/year) 200 130 240 340 660 130 150
PM-2.5 reduced (MT/year) 6 4 7 10 20 4 4

Fatal and incapacitating injury
crashes reduced annually

CO.e = carbon dioxide equivalents. MT = metric tons. NO, = oxides of nitrogen. PM-2.5 = fine particulate matter. SOV = single occupancy
vehicle.

6 4 7 10 20 4 4
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HOUSTON, TEXAS

The travel impacts of each scenario on commute trips in Houston compared to citywide VMT are summarized in Table 23.

Table 23. Impacts on citywide all commuter VMT in Houston.

S3: Monthly S4: Daily S5: Eliminate

Cash-Out + Cash-Out + Parking S1A: S1 +
S2: Monthly Pre-Tax Pre-Tax Subsidies + Extension to
S1: Monthly Commuter Transit Transit $5 Non-SOV | Exempt Small
VMT Result Cash-Out Benefit Benefit Benefit Subsid Employers
Baseline daily commute VMT 59.7TM 59.7M 59.7M 59.7TM 59.7TM 59.7TM
Change in daily commute VMT -1.7M -1.2M -1.8M -4.1M -10.4M -1.1M
Percentage VMT change -3% -2% -3% -1% -17% -2%

VMT = vehicle miles traveled. SOV = single occupancy vehicle.
The impacts of the change in commute travel on congestion, emissions, and safety are summarized in Table 24.

Table 24. Impacts on congestion, emissions, and safety in Houston.

S3: Monthly S4: Daily S5: Eliminate S1A:S1+
S2: Monthly Cash-Out + Cash-Out + Parking Extension to
Commuter Pre-Tax Pre-Tax Subsidies + Exempt
Benefit Transit Transit $5 Non-SOV Small
Benefit Benefit Subsidy Employers

Congestion, Emissions, or Safety S1: Monthly

Result Cash-Out

Vehicle hours of delay reduced

annually 1.1M 0.7M 1.1M 2.6M 6.7M 0.7M
CO2e reduced (MT/year) 150k 100k 160k 370k 940k 96k
NOy reduced (MT/year) 180 120 180 430 1090 110
PM-2.5 reduced (MT/year) 3 2 3 7 18 2
Fatal and incapacitating inju

P g Injry 6 4 6 13 34 3

crashes reduced annually

S3A: S3 +
Extension to
Exempt Small
Employers

59.7TM
-1.1M
-2%

S3A: S3 +
Extension to
Exempt
Small
Employers

0.7M

99k
120
2

4

CO.e = carbon dioxide equivalents. MT = metric tons. NO, = oxides of nitrogen. PM-2.5 = fine particulate matter. SOV = single occupancy

vehicle.
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INDIANAPOLLIS, INDIANA

The travel impacts of each scenario on commute trips in Indianapolis compared to citywide VMT are summarized in Table 25.

Table 25. Impacts on citywide all commuter VMT in Indianapolis.

S3: Monthly S4: Daily S5: Eliminate S1A:S1+ S3A: S3 +
Cash-Out + Cash-Out + Parking Extension to | Extension to
S2: Monthly Pre-Tax Pre-Tax Subsidies + Exempt Exempt
S1: Monthly Commuter Transit Transit $5 Non-SOV Small Small
VMT Result Cash-Out Benefit Benefit Benefit Subsidy Employers Employers
Baseline daily commute VMT 10.8M 10.8M 10.8M 10.8M 10.8M 10.8M 10.8M
Change in daily commute VMT -0.6M -0.3M -06M -1.6M -2.6M -0.4M -0.4M
Percentage VMT change -5% -2% -5% -15% -24% -4% -4%

VMT = vehicle miles traveled. SOV = single occupancy vehicle.
The impacts of the change in commute travel on congestion, emissions, and safety are summarized in Table 26.

Table 26. Impacts on congestion, emissions, and safety in Indianapolis.

S3: Monthly S4: Daily S5: Eliminate S1A: S1+ S3A: S3 +
Cash-Out + Cash-Out + Parking Extension to Extension to
S2: Monthly Pre-Tax Pre-Tax Subsidies + Exempt Exempt

Congestion, Emissions, or Safety | S1: Monthly Commuter Transit Transit $5 Non-SOV Small Small
Result Cash-Out Benefit Benefit Benefit Subsidy Employers Employers
Vehicle hours of delay reduced

annually 0.2M 0.1M 0.2M 0.5M 0.8M 0.1M 0.1M
CO2e reduced (MT/year) 50k 20k 50k 140k 220k 30k 30k
NO reduced (MT/year) 70 30 70 200 320 50 50
PM-2.5 reduced (MT/year) 2 1 2 4 7 1 1
Fatal and incapacitating injury 1 1 1 3 5 1 1

crashes reduced annually

CO.e = carbon dioxide equivalents. MT = metric tons. NOx = oxides of nitrogen. PM-2.5 = fine particulate matter. SOV = single occupancy
vehicle.
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LOS ANGELES, CALIFORNIA

The travel impacts of each scenario on commute trips in Los Angeles compared to citywide VMT are summarized in Table 27.

Table 27. Impacts on citywide all commuter VMT in Los Angeles.

S3: Monthly S4: Daily S5: Eliminate S1A:S1+ S3A: S3 +
Cash-Out + Cash-Out + Parking Extension to | Extension to
S2: Monthly Pre-Tax Pre-Tax Subsidies + Exempt Exempt
S1: Monthly Commuter Transit Transit $5 Non-SOV Small Small
VMT Result Cash-Out Benefit Benefit Benefit Subsidy Employers Employers
Baseline daily commute VMT 40.5M 40.5M 40.5M 40.5M 40.5M 40.5M 40.5M
Change in daily commute VMT -3.5M -2.2M -3.5M -6.8M -10.8M -2.1M -2.2M
Percentage VMT change -9% -5% -9% -17% -27% -5% -5%

VMT = vehicle miles traveled. SOV = single occupancy vehicle.

The impacts of the change in commute travel on congestion, emissions, and safety are summarized in Table 28.

Table 28. Impacts on congestion, emissions, and safety in Los Angeles.

S3: Monthly S4: Daily S5: Eliminate S1A: S1+ S3A: S3 +
Cash-Out + Cash-Out + Parking Extension to Extension to
S2: Monthly Pre-Tax Pre-Tax Subsidies + Exempt Exempt
Congestion, Emissions, or Safety | S1: Monthly Commuter Transit Transit $5 Non-SOV Small Small
Result Cash-Out Benefit Benefit Benefit Subsidy Employers Employers
vehicle hours of delay reduced 5 g, 1.2M 2.0M 3.9M 6.3M 1.2M 1.2M
annually
CO2e reduced (MT/year) 310k 200k 320k 610k 970k 190k 200k
NOy reduced (MT/year) 330 210 340 650 1030 200 210
PM-2.5 reduced (MT/year) 6 4 6 12 19 4 4
Fatal and incapacitating injury
crashes reduced annually 8 > 8 16 25 > >

CO.e = carbon dioxide equivalents. MT = metric tons. NO, = oxides of nitrogen. PM-2.5 = fine particulate matter. SOV = single occupancy
vehicle.
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NEW YORK, NEW YORK

The travel impacts of each scenario on commute trips in New York City compared to citywide VMT are summarized in Table 29.

Table 29. Impacts on citywide all commuter VMT in New York City.

S3: Monthly S4: Daily S5: Eliminate S1A:S1+ S3A: S3 +
S1: Monthl S2: Monthly Cash-Out + Cash-Out + Parking Extension to Extension to
VMT Result C-ash-Ou ty Commuter Pre-Tax Pre-Tax Subsidies + Exempt Exempt
Benefit Transit Transit $5 Non-SOV Small Small
Benefit Benefit Subsidy Employers Employers
Baseline daily commute VMT 35.3M 35.3M 35.3M 35.3M 35.3M 35.3M 35.3M
Change in daily commute VMT -1.2M -0.4M -3.7M -4.3M -12.6M -1.0M -2.3M
Percentage VMT change -3% -1% -11% -12% -36% -3% -1%

VMT = vehicle miles traveled. SOV = single occupancy vehicle.
The impacts of the change in commute travel on congestion, emissions, and safety are summarized in Table 30.

Table 30. Impacts on congestion, emissions, and safety in New York City.

S3: Monthly S4: Daily S5: Eliminate S1A: S1+ S3A: S3 +
S2: Monthly Cash-Out + Cash-Out + Parking Extension to Extension to
Commuter Pre-Tax Pre-Tax Subsidies + Exempt Exempt
Benefit Transit Transit $5 Non-SOV Small Small
Benefit Benefit Subsidy Employers Employers

Congestion, Emissions, or Safety S1: Monthly

Result Cash-Out

Vehicle hours of delay reduced

0.5M 0.2M 1.7M 1.9M 5.9M 0.4M 1.0M
annually
COze reduced (MT/year) 100k 40k 330k 380k 1,120k 90k 210k
NOx reduced (MT/year) 110 40 370 420 1240 100 230
PM-2.5 reduced (MT/year) 3 1 10 12 34 3 6
Fatal and incapacitating injury
3 1 8 9 28 2 5

crashes reduced annually

CO.e = carbon dioxide equivalents. MT = metric tons. NOx = oxides of nitrogen. PM-2.5 = fine particulate matter. SOV = single occupancy
vehicle.
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PHILADELPHIA, PENNSYLVANIA

The travel impacts of each scenario on commute trips in New York City compared to citywide VMT are summarized in Table 31.

Table 31. Impacts on citywide all commuter VMT in Philadelphia.

S3: Monthly S4: Daily S5: Eliminate S1A:S1+ S3A: S3 +
S1: Monthl S2: Monthly Cash-Out + Cash-Out + Parking Extension to Extension to
VMT Result C-ash-Ou ty Commuter Pre-Tax Pre-Tax Subsidies + Exempt Exempt
Benefit Transit Transit $5 Non-SOV Small Small
Benefit Benefit Subsidy Employers Employers
Baseline daily commute VMT 12.7M 12.7M 12.7M 12.7M 12.7M 12.7M 12.7M
Change in daily commute VMT -1.6M -1.2M -1.8M -2.7TM -4.3M -1.0M -1.1M
Percentage VMT change -13% -9% -14% -21% -34% -8% -9%

VMT = vehicle miles traveled. SOV = single occupancy vehicle
The impacts of the change in commute travel on congestion, emissions, and safety are summarized in Table 32.

Table 32. Impacts on congestion, emissions, and safety in Philadelphia.

S3: Monthly S4: Daily S5: Eliminate S1A: S1 + S3A: S3 +
S2: Monthly Cash-Out + Cash-Out + Parking Extension to Extension to
Commuter Pre-Tax Pre-Tax Subsidies + Exempt Exempt
Benefit Transit Transit $5 Non-SOV Small Small
Benefit Benefit Subsidy Employers Employers

Congestion, Emissions, or Safety S1: Monthly

Result Cash-Out

Vehicle hours of delay reduced

0.9M 0.6M 1.0M 1.5M 2.5M 0.6M 0.6M
annually
COze reduced (MT/year) 140k 100k 160k 240k 380k 90k 100k
NOx reduced (MT/year) 160 120 180 270 430 100 110
PM-2.5 reduced (MT/year) 4 3 4 7 11 3 3
Fatal and incapacitating injury
crashes reduced annually 5 3 5 8 13 3 3

CO.e = carbon dioxide equivalents. MT = metric tons. NO, = oxides of nitrogen. PM-2.5 = fine particulate matter.
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SAN DIEGO, CALIFORNIA
The travel impacts of each scenario on commute trips in San Diego compared to citywide VMT are summarized in Table 33.

Table 33. Impacts on citywide all commuter VMT in San Diego.

S3: Monthly S4: Daily S5: Eliminate S1A:S1+ S3A: S3 +

Cash-Out + Cash-Out + Parking Extensionto | Extension to
S2: Monthly Pre-Tax Pre-Tax Subsidies + Exempt
S1: Monthly Commuter Transit Transit $5 Non-SOV
VMT Result Cash-Out Benefit Benefit Benefit
Baseline daily commute VMT 19.6M 19.6M 19.6M 19.6M 19.6M 19.6M 19.6M
Change in daily commute VMT -1.1M -0.6M -1.1M -3.0M -4.8M -0.7 -0.7M
Percentage VMT change -6% -3% -6% -15% -25% -4% -4%

VMT = vehicle miles traveled. SOV = single occupancy vehicle.

The impacts of the change in commute travel on congestion, emissions, and safety are summarized in Table 34.

Table 34. Impacts on congestion, emissions, and safety in San Diego.

S3: Monthly S4: Daily S5: Eliminate S1A: S1 + S3A: S3 +
Cash-Out + Cash-Out + Parking Extensionto | Extension to
S2: Monthly Pre-Tax Pre-Tax Subsidies + Exempt Exempt
Congestion, Emissions, or Safety S1: Monthly Commuter Transit Transit $5 Non-SOV Small Small
Result Cash-Out Benefit Benefit Benefit Subsidy Employers Employers
Wil ALlB@i Ll e 0.4M 0.2M 0.4M 1.1M 1.8M 0.2M 0.3M
annually
COqe reduced (MT/year) 100k 50k 100k 260k 420k 60k 60k
NOx reduced (MT/year) 100 60 100 270 430 60 60
PM-2.5 reduced (MT/year) 2 1 2 6 9 1 1
Fatal and incapacitating inju
. o A 3 1 3 7 11 2 2

crashes reduced annually

CO.e = carbon dioxide equivalents. MT = metric tons. NO, = oxides of nitrogen. PM-2.5 = fine particulate matter. SOV = single occupancy
vehicle.
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WASHINGTON, D.C.

The travel impacts of each scenario on commute trips in Washington, D.C., compared to citywide VMT are summarized in Table 33.

Table 35. Impacts on Citywide All Commuter VMT in Washington, D.C.
S3: Monthly S4: Daily S5: Eliminate S1A:S1+ S3A: S3 +

Cash-Out + Cash-Out + Parking Extensionto | Extension to
S2: Monthly Pre-Tax Pre-Tax Subsidies + Exempt
S1: Monthly Commuter Transit Transit $5 Non-SOV
VMT Result Cash-Out Benefit Benefit Benefit
Baseline daily commute VMT 10.7M 10.7M 10.7M 10.7M 10.7M 10.7M 10.7M
Change in daily commute VMT -0.5M -0.2M -0.6M -1.2M -2.6M -0.4M -0.5M
Percentage VMT change -4% -2% -6% -11% -24% -4% -4%

VMT = vehicle miles traveled. SOV = single occupancy vehicle.

The impacts of the change in commute travel on congestion, emissions, and safety are summarized in Table 34.

Table 36. Impacts on congestion, emissions, and safety in Washington, D.C.

S3: Monthly S4: Daily S5: Eliminate S1A: S1+ S3A: S3 +
Cash-Out + Cash-Out + Parking Extensionto | Extension to
S2: Monthly Pre-Tax Pre-Tax Subsidies + Exempt Exempt
Congestion, Emissions, or Safety S1: Monthly Commuter Transit Transit $5 Non-SOV Small Small
Result Cash-Out Benefit Benefit Benefit Subsidy Employers Employers
VENEEIRIBErEEY (EalEs: 0.3M 0.1M 0.4M 0.8M 1.8M 0.3M 0.3M
annually
CO2e reduced (MT/year) 40k 20k 50k 100k 230k 30k 40k
Noy reduced (MT/year) 50 20 60 120 260 40 50
PM-2.5 reduced (MT/year) 1 <1 2 3 6 1 1

Fatal and incapacitating injury
crashes reduced annually

CO.e = carbon dioxide equivalents. MT = metric tons. NO, = oxides of nitrogen. PM-2.5 = fine particulate matter. SOV = single occupancy
vehicle.

1 <1 1 3 6 1 1
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APPENDIX F. NON-EMPLOYEE FINANCIAL IMPACTS:
EMPLOYER COSTS AND GOVERNMENT TAX
REVENUES

Chapter 1. Background covered some financial impacts and benefits related to parking cash-out
and commuter benefits policies. Here, some additional elaboration on financial impacts is
provided, which may be useful for those considering implementation of such programs, or
ordinances requiring such programs.

Employer Costs

As discussed previously, to the extent employers can reduce their parking expenses when their
employees who had been driving accept a parking cash-out offer, the policy would on its face
appear to be revenue neutral to employers.

For employees driving to and parking at work who forfeit a parking space leased by their
employer to accept a cash-out offer, employers should be able to cover the cost of a cash-out
payment through savings on parking lease costs if the lease allows this or if the lease at least
allows the employer to sublet the parking to another user. But changes in benefits can add to
employer costs. Parking benefits that are cashed out and taken as a wage increase impose a small
payroll tax burden on employers (and employees). Similarly, some employees accepting a
cash-out offer may previously have declined a parking benefit prior to cash-out having been
offered. In such instances, employers could not use parking cost savings to fund the cash-out
payments. As employers, however, retain complete control over the level of commuter benefits
that they offer, and can change such level at any time of their choosing, they can thus make
changes to their programs after a parking cash-out requirement is imposed—such as by levying a
very small charge on employee parking—to ensure that their commuter benefits related
expenditures do not rise. Combining parking cash-out with transit or vanpool benefits, which
offer equivalent payroll tax savings as parking subsidies do for employers, would reduce the
taxable portion of commuter benefits resulting from cash out.

As with parking benefits, employers can save on payroll taxes both in the provision of
employer-paid commuter benefits (e.g., monthly transit/vanpool passes, as modeled in Scenario
2) or the provision of pre-tax transit benefits (e.g., allowing employees to set aside pre-tax
income for transit, as modeled in Scenarios 3 and 4). Recall that as a qualified transportation
fringe benefit under Public Law (Pub. L. No.) 115-97, employers may pay up to $300 per month
(as of 2023) for their employees’ transit or vanpool commuting without any payroll tax or
employee income tax obligation being incurred.®” With respect to pre-tax commuter benefits,
employers save on payroll taxes for each dollar deducted for eligible commute modes by
employees. At the Federal level, savings on payroll taxes include those levied under the Federal

S"Federal tax laws underwent some changes in tax year 2018 as a result of the December 2017 enactment of Public
Law (Pub. L. No.) 115-97. Prior to 2018, an employer could also deduct the expense of providing these benefits
from its taxes.
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Insurance Contributions Act (FICA) and the Federal Unemployment Tax Act (FUTA)
(Employers Resource 2018). In contrast, almost all States’ payroll taxes are levied solely for
Unemployment Insurance (UI) tax purposes,® and all States’ UI taxes use taxable wages as
defined under FUTA. The Federal taxable wage base for FUTA is quite low, at only $7,000 per
employee. Many States use a taxable wage base at or near the Federal amount for State Ul tax
purposes. Given most employees have income that far exceeds the taxable wage base, exclusions
for commuter benefits may not make much of a difference in terms of total Ul tax liability (K.
Loughead, Tax Foundation, email message to study team, July 13, 2022). As such, payroll
savings at the Federal level may be more substantial than at the State level.

The above considerations related to parking cash-out, employer-paid commuter benefits, and
pre-tax transit benefits are relevant in considering cost implications for Scenarios 1-4. Of all the
scenarios modeled, Scenario 5 is unique in its requirement that all employers offer an incentive
for non-SOV travel and eliminate parking subsidies. Employers that were previously subsidizing
parking under this scenario could apply recovered costs toward the incentive offering. For
employees who use the incentive for transit or vanpool commuting, all employers may save on
payroll taxes per Pub. L. No. 115-97. Employers that were not providing parking subsidies may
incur some new costs with this additional benefit offering. All employers may, however, benefit
from increased employee satisfaction associated with this new offering, which may help
employers competitively recruit and retain employees, reducing subsequent costs with each.

Government Tax Revenues

The modeled scenarios implementing parking cash-out (Scenarios 1, 3, and 4) have potential to
raise revenues in the form of increased income taxes. As stated by Shoup (1997), “[b]ecause cash
in lieu of a parking subsidy is taxable, while the parking subsidy itself is tax exempt, commuters
who voluntarily choose taxable cash in lieu of a tax-exempt parking subsidy will pay more in
Federal and State income taxes. Tax revenues rise without an increase in tax rates, and without
eliminating the tax-exemption for parking subsidies” (p. 32).

Consider a simplified example based on Scenario 1 in the presented analysis, estimating the
employee population receiving free workplace parking only who would switch their commute
away from non-SOV driving to take the parking cash-out offer.3® Based on the number of
employees making the switch and the average benefit taken, the research team estimates an
additional $316 million in State and Federal tax revenue annually for the nine cities studied in
this analysis alone. Further, while the presented analysis considered only State (including

380ne exception notable here, given it includes a city in our analysis, is Massachusetts, which funds additional
programs (universal health insurance and Medicare tax) using payroll taxes (MA Executive Office for
Administration and Finance 2008), but still follows Federal law on payroll deductions such that eligible commuter
benefits would be excluded.

3This simple example does not account for additional potential revenue from employees receiving transit benefits
who would also be eligible for, and take, the cash-out. It also assumes that all employees would take the cash-out
as taxable cash versus applying the benefit to pre-tax eligible commuter benefits, like vanpool and transit. Note,
however, that our presented analysis is sensitive to both of these things through adjustments made.
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Washington, D.C.) and Federal taxes in modeling prices, cities with local income taxes*° could
also stand to benefit from the increased tax revenue provided by parking cash-out programs.

While not analyzed as part of this study, cities looking to raise revenues from commuter parking
could tax such parking, and if they are already taxing it and worry that less usage would mean
less tax revenue, then they could raise their parking tax rates to meet their revenue goals. This
would have an added benefit of further discouraging commuter driving and parking.

40A reason that income taxes imposed at the city level were not considered in the analysis the same way that Federal
and State income taxes were is because many cities do not impose such taxes and, for those that do, the rates tend
to be low. Of the eight cities studied that could potentially charge city income taxes (nhot including Washington,
D.C., which is thought of more as a city-State in this analysis, and where its income taxes were considered in the
analysis), these four do not charge any income taxes: Boston, Chicago, Los Angeles, and San Diego. New York
City only charges its own resident workers income taxes (with a rate that varies between 3.078 and 3.876%), and
nothing to workers who do not reside in the city. Philadelphia charges 3.4567% for non-residents and 3.8809% for
residents. Indianapolis is subjected to a Marion County, Indiana, income tax for residents and non-residents alike
of 2.02% (on top of the State income tax of 3.23%) (Walczak 2019).
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APPENDIX G. ADDITIONAL EQUITY DISCUSSION

As previously noted, the parking cash-out and related commuter benefits policies examined in
this analysis have various implications for equity. This appendix continues this discussion
supported by the U.S. Census Bureau data and local data, where available, to comment on the
distribution of expected benefits to be realized based on the studied scenarios.

Census Data Comparisons

The research team compiled the following data from the U.S. Census Bureau’s ACS PUMS data,
based on ACS 5-Year 2019 estimates:

e Employee wage income*' and vehicle ownership: Given vehicle ownership is a
household measure, vehicles owned in the household were divided by the estimated
number of adults in the household. This indicator, vehicles per adult in the household,
was thought to be a better indicator of vehicle access than household vehicle ownership
alone, given distinctions in literature highlighting travel behavior differences across
“car-deficit households” (Blumenberg, Brown, & Schouten, 2020).

e Employee wage income to primary commute mode: While benefits in various
scenarios may be offered to all commuters, under some scenarios, only commuters using
certain modes may realize such benefits, or benefits realized might be unequal across
travel modes. Further, while the goal of such policies may be to encourage commuters to
mode shift, some commuters may be unable to shift to certain modes (e.g., no access to
transit near home and workplace too far for walking or biking).

Here, these data are used to discuss equity implications across scenarios; note, with respect to
discussions about commute mode, however, that commute distributions from PUMS data are not
tailored to the population receiving free workplace parking. As such, applicability to Scenarios 1
and 2 may vary. The most granular geography at which PUMS data is published is for Public
Use Microdata Areas (PUMAS), which are, according to the U.S. Census Bureau,
“non-overlapping, statistical geographic areas that partition each State or equivalent entity into
geographic areas containing no fewer than 100,000 people each.” For these crosstabulations,
only PUMA s that intersected or overlapped with the Census Place geographies for the city of
interest were included in the sample. Additionally, only responses by employed individuals were
included in the sample to limit the crosstabulation to the population of interest. Estimates were
weighted using person-level weights.

41From the ACS 2019 Subject Definitions, “Wage or salary income includes total money earnings received for work performed as
an employee during the past 12 months. It includes wages, salary, Armed Forces pay, commissions, tips, piece-rate payments,
and cash bonuses earned before deductions were made for taxes, bonds, pensions, union dues, etc.” This does not include self-
employment income, rental income, Social Security, Supplemental Security Income (SSI), public assistance income, disability
income, or other sources of income.
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Employee Wage Income and Vehicles Owned Per Adult in The Household

The crosstabulation between employee wage income and vehicle ownership is displayed in Table
37 and visualized in figure 13. Examining figure 13, the general trend is as employee wages
increase, a lower proportion of households appear to own fewer than one vehicle per adult in the
household and a greater proportion of households appear to have one or more vehicles available
per adult in the household. One exception is in New York City, where a U-shaped trend is
observed in zero-car ownership. This is likely because the wealthiest households can afford to
locate in more central urban locations, where parking may be more expensive and where
non-auto modes may be competitive with auto travel. As such, these households may choose to
be car-free.

To evaluate the relationship between employee wage income and vehicle ownership per adult
category, income levels were split to divide the lowest-income group (<$25,000) from all higher
ones.*? Vehicle ownership levels were consolidated into “Less than one vehicle per adult” and
“One or more vehicle per adult” categories. Then, Chi-square tests were conducted to examine
the relation between this binary income and vehicle ownership splits. The relation between these
income and vehicle ownership variables was significant for all cities in the analysis,*® and
indicated that the lowest-income group was more likely to own less than one vehicle per adult in
the household compared to the consolidated higher income groups.

These distributions demonstrate that any policies where benefits are geared toward car owners,
most especially free parking, will also skew benefits toward wealthier employees. If an
individual does not own a car (or has fewer cars available than commuters in a household), one
could assume that that person does not drive to work in their own vehicle (or if they have fewer
household vehicles available, one could assume that it is less likely that they drive their own
vehicle). If policies offering additional benefits are geared toward a population more likely to use
and own personal vehicles, there may be shortfalls in terms of equity offerings. Further,
commuters who do not receive free parking with low access to transit may not be able to realize
the offered pre-tax transit or vanpool benefits under Scenarios 3 and 4, or if offered free parking,
employer-paid transit under Scenario 2. Alternatively, Scenario 5 would benefit all commuters
who do not drive to work equally, regardless of car ownership status (and implications of this on
commute travel). As such, this scenario would be expected to have benefits realized more
proportionately across income groups than the others examined.

42The highest income category was excluded in the case of New York City, given the unique deviation of this group in the context
of this location.

43 Los Angeles (32 (1, N = 119,609) = 7,168, p <0.01), San Diego (32 (1, N = 39,276) = 1,797, p <0.01), Washington, DC (32 (1, N

= 8,807) = 68, p <0.01), Chicago (»? (1, N = 58,040) = 1,456, p <0.01), Indianapolis (3> (1, N = 26,689) = 933, p <0.01), Boston

(x? (1, N =32,277) = 791, p <0.01), New York City (32 (1, N = 128,106) = 2,037, p <0.01), Philadelphia (3 (1, N = 30,195) =

1,255, p <0.01), and Houston (x? (1, N = 74,417) = 3,574, p <0.01)
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Table 37. Employee wage income by vehicles per adult in household (HH): % of employees in wage category in vehicles per
adult category.

Vehicles per Los Washington New York
Employee Wage Income Adult in HH Angeles Chicago | Indianapolis City Philadelphia | Houston

$0-$25,000] 0 5% 3% 24% 10% 2% 13% 41% 14% 3%
$0-$25,000] (0-1) 58% 47% 57% 56% 31% 52% 48% 50% 45%
$0-$25,000] [1-1.5) 32% 43% 19% 31% 53% 30% 10% 32% 46%
$0-$25,000] [1.5+ 4% 7% 2% 4% 13% 4% 1% 4% 7%
($25,000-$50,000] 0 3% 2% 20% 6% 1% 9% 32% 8% 1%
($25,000-$50,000] (0-1) 49% 37% 55% 49% 22% 50% 52% 43% 35%
($25,000-$50,000] [1-1.5) 43% 52% 23% 41% 61% 37% 15% 43% 54%
($25,000-$50,000] [1.5+ 6% 10% 2% 5% 16% 3% 1% 6% 10%
($50,000-$75,000] 0 2% 1% 15% 4% 1% 6% 24% 4% 1%
($50,000-$75,000] (0-1) 34% 24% 55% 42% 13% 44% 54% 35% 23%
($50,000-$75,000] [1-1.5) 55% 61% 27% 48% 64% 46% 20% 54% 63%
($50,000-$75,000] [1.5+ 10% 14% 3% 7% 22% 5% 2% 7% 14%
($75,000-$100,000] 0 1% 1% 11% 3% 1% 4% 21% 3% 1%
($75,000-$100,000] (0-1) 26% 18% 56% 36% 10% 37% 51% 28% 19%
($75,000-$100,000] [1-1.5) 60% 63% 30% 53% 67% 53% 26% 61% 63%
($75,000-$100,000] [1.5+ 13% 18% 4% 8% 23% 7% 3% 8% 17%
($100,000-$150,000] 0 1% 1% 10% 3% 1% 4% 23% 3% 1%
($100,000-$150,000] (0-1) 19% 16% 55% 37% 6% 33% 46% 27% 16%
($100,000-$150,000] [1-1.5) 64% 63% 32% 51% 69% 56% 27% 60% 66%
($100,000-$150,000] [1.5+ 15% 21% 3% 9% 24% 7% 4% 11% 18%
($150,000+ 0 1% 1% 6% 3% 0% 3% 31% 3% 1%
($150,000+ (0-1) 14% 12% 49% 35% 6% 27% 44% 21% 10%
($150,000+ [1-1.5) 65% 63% 41% 53% 67% 58% 22% 60% 70%
($150,000+ [1.5+ 20% 24% 5% 9% 27% 13% 4% 16% 20%

“]” indicates the interval includes the bracketed number; “(*“ indicates the interval is greater than (but does not include) the bracketed number.
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Figure 13. Graphs. Vehicles per adult in household (HH) by employee wage income.

indicates the interval is greater than (but does not include) the bracketed number
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Employee Wage Income and Commute Travel

The crosstabulation between employee wage income and vehicle ownership is displayed in Table
38 and visualized in figure 14. In cities with higher public transportation commute rates overall
(e.g., Boston, Chicago, New York City, Philadelphia, and Washington, D.C.), public
transportation commuting tends to follow a U-shaped trend, decreasing from low-income to
high-income categories, until mode share increases again in the highest income categories.
Similar to the explanation provided for vehicle ownership in New York City, this trend may be
due to the wealthiest households locating themselves in the city’s urban core, where access to
high quality transit allows for easy travel via public transportation. A similar, albeit less
pronounced, trend can be observed for walking mode shares in Boston, Chicago, New York City,
and Philadelphia. In contrast, walk mode share stays relatively constant across income groups in
Washington, D.C., for employees earning $75,000 or more. Note, too, that in many cities, the
auto commuting mode share levels off after the lowest-income group.

Here, analysis is focused on walking commuters, as this subset of commuters is generally more
likely to fall into the lowest income categories across the cities considered for analysis, where the
findings for cycling in the cities that were analyzed is less clear.** To evaluate the relationship
between employee wage income and walking commutes, income levels were split to divide the
lowest-income group (<$25,000) from all higher ones except the highest income levels, given the
U-shaped trend observed for walking behaviors due to unique characteristics of this group

(e.g., ability to locate centrally in walkable distances for commutes). Commutes were
consolidated into “Walking” and “Other mode” categories. Then, Chi-square tests were
conducted to examine the relation between this binary income split and the commute mode. The
relation between these income and vehicle ownership variables was significant for all cities in
the analysis except Washington, D.C.,* and indicated that the lowest-income group was more
likely to commute via walking than the higher income groups. This result indicates that, for
almost all cities in this analysis, Scenario 5 would offer enhanced benefits for a greater share of
low-income commuters—if those commuters are unable to mode-switch—compared to other
scenarios, given its universal non-SOV benefits offerings regardless of current workplace
parking subsidies.

“Note across that U.S. more broadly, the lowest-income households exhibit higher rates of both walking and biking
commuting compared to higher income households (McKenzie 2014).

45Los Angeles (32 (1, N = 112,263) = 662, p <0.01), San Diego (32 (1, N = 36,735) = 195, p <0.01), Chicago (32 (1, N = 53,799) =
180, p <0.01), Indianapolis (32 (1, N = 25,473) = 82, p <0.01), Boston (32 (1, N = 28,219) = 83, p <0.01), New York City (x? (1,
N = 128,106) = 1,390, p <0.01), Philadelphia (x? (1, N = 28,230) = 130, p <0.01), and Houston (32 (1, N = 68,948) = 236, p
<0.01).
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Table 38. Employee wage income by primary commute mode: % of employees of wage category in commute mode category.

Employee Wage

Primary Commute

Los

Washington

New York

Income Mode Angeles D.C. Chicago | Indianapolis | Boston City Philadelphia | Houston
$0-$25,000] Car, truck, or van 78% 85% 42% 69% 92% 60% 29% 66% 91%
$0-$25,000] Public transportation | 11% 5% 39% 20% 2% 26% 54% 22% 3%
$0-$25,000] Biked/walked 5% 4% 10% 6% 2% 9% 12% 6% 2%
$0-$25,000] Worked from home 4% 5% % 3% 3% 4% 3% 4% 3%
$0-$25,000] Other? 3% 2% 2% 2% 1% 2% 2% 2% 2%

($25,000-$50,000] | Car, truck, or van 88% 91% 53% 78% 95% 67% 39% 76% 94%
($25,000-$50,000] | Public transportation* 5% 3% 34% 15% 0% 22% 50% 16% 2%
($25,000-$50,000] | Biked/walked 2% 1% 8% 3% 1% 6% 8% 4% 1%
($25,000-$50,000] = Worked from home 3% 4% 4% 3% 4% 3% 3% 3% 3%
($25,000-$50,000] | Other? 2% 1% 2% 1% 1% 1% 1% 1% 1%
($50,000-$75,000]  Car, truck, or van 90% 91% 52% 76% 94% 67% 43% 78% 94%
($50,000-$75,000] | Public transportation* 3% 2% 29% 16% 0% 21% 47% 14% 1%
($50,000-$75,000]  Biked/walked 2% 1% 13% 4% 1% 7% 6% 4% 1%
($50,000-$75,000] @ Worked from home 4% 5% 5% 4% 5% 3% 3% 4% 4%
($50,000-$75,000] = Other? 1% 1% 2% 1% 1% 1% 1% 1% 1%
($75,000-$100,000] | Car, truck, or van 88% 89% 47% 2% 92% 67% 44% 78% 91%
($75,000-$100,000] = Public transportation® 3% 1% 29% 18% 0% 20% 45% 12% 2%
($75,000-$100,000] | Biked/walked 2% 1% 16% 4% 1% 7% 6% 4% 1%
($75,000-$100,000] = Worked from home 5% 7% 6% 5% 7% 5% 3% 5% 6%
($75,000-$100,000] = Other? 1% 1% 2% 1% 0% 1% 2% 1% 1%
($100,000-$150,000] | Car, truck, or van 87% 88% 43% 61% 88% 64% 41% 73% 90%
($100,000-$150,000] = Public transportation® 3% 1% 31% 24% 0% 20% 46% 14% 2%
($100,000-$150,000] | Biked/walked 2% 1% 17% 6% 1% 7% % 4% 1%
($100,000-$150,000] = Worked from home 7% 8% 7% 8% 10% 8% 4% 8% 6%
($100,000-$150,000] = Other? 1% 1% 2% 1% 1% 2% 2% 1% 1%
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Table 39. Employee wage income by primary commute mode: % of employees of wage category in commute mode category
(continuation).

Employee Wage Primary Commute ‘ Los San Washington New York ‘

Income Mode Angeles | Diego D.C. Chicago | Indianapolis Boston City Philadelphia | Houston
($150,000+ Car, truck, or van 87% 85% 49% 55% 88% 62% 27% 70% 90%
($150,000+ Public transportation* 2% 1% 28% 28% 0% 19% 51% 14% 2%
($150,000+ Biked/walked 3% 2% 15% 8% 1% 9% 12% 7% 1%
($150,000+ Worked from home 8% 11% 6% 8% 11% 7% 5% 8% 5%
($150,000+ Other? 1% 2% 3% 2% 1% 3% 5% 1% 2%

1Bus; subway or elevated rail; long-distance train or commuter train; light rail, streetcar, or trolley

2Ferryboat, taxicab, motorcycle, other method
“]” indicates the interval includes the bracketed number; “(*‘ indicates the interval is greater than (but does not include) the bracketed number.
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Figure 14. Graphs. Primary commute mode by employee wage income.

“ indicates the interval is greater than (but does not include) the bracketed number
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Household Travel Survey Data

The research team conducted a scan of available HTS data for the nine cities analyzed. Results of
this scan are displayed in Table 40. Regional survey data capturing income, industry, and
provision of commute-related benefits (parking and/or transit) was at least partially available for
six cities, with all of these datapoints available for four of the six cities. Cities without
appropriate data that are excluded from this supplementary analysis include Houston and
Boston/Cambridge (lacking data on provision of commuter benefits) and San Diego (lacking
city- or regionally-specific survey data). Available surveys vary in recency and definitions

(e.g., of industries). Findings from these surveys relevant for the six cities for which any
appropriate regional data is available are summarized in this section.

Table 40. Summary of the best available household travel survey data related to each city.

Transit benefit?
Los Angeles, CA: 2001-2002 Southern California
Regional Travel Survey (National Renewable Yes Yes Yes Yes

Energy Laboratory, 2022)
San Diego, CA: 2012 CA (Statewide) HTS**
(National Renewable Energy Laboratory, 2022)
Washington, D.C.:
2017/2018 Regional Travel Survey (Metropolitan
Washington Council of Governments (MWCOG),
2018)
Chicago, IL:
2018-2019 My Daily Travel Survey (Chicago Yes Yes Yes Yes
Metropolitan Agency for Planning (CMAP), 2020)
Indianapolis, IN:
Madison County Council of Governments —
Heartland in Motion 2014 (National Renewable
Energy Laboratory, 2022)
Boston/Cambridge, MA:
MassDOT 2011 Household Travel Survey (HTS) Yes No No No
(MassDOT, 2012)
New York City, NY:
2010/2011 Regional Travel Survey (New York
Metropolitan Transportation Council (NYMTC),
2014)
Philadelphia, PA:
20122013 HTS ((DVRPC, 2016)
Houston, TX:
2007-2009 Houston-Galveston Area Council
(H-GAC) Metropolitan Planning Organization Yes Yes No No
(MPO) HTS (Texas A&M Transportation Institute
(TTI), 2013)
While person-level income is available in PUMS data, HTSs typically only collected household income, which is the metric flagged here.
2Specific data related to industry varies across surveys. Some provide detailed North American Industry Classification System (NAICS) codes,
while others provide general employer information (e.g., private firm/company, non-profit firm/organization, government, etc.). As such,
industry-related data may not be consistent across surveys or regions.
**Although the 2012 CA HTS contains some information noted in this table, it does not support weighting to the city or region level, versus city
or regional surveys that would enable specific weights. As such, use of this survey to explore San Diego data has been excluded.

Yes Yes No Yes

Yes Yes Yes Yes

Yes Yes Yes No

Yes Yes Yes Yes

Yes Yes Yes Yes

Visualizations of available data from the seven surveys where information is available are
displayed in figure 15 through figure 25. For each survey, data is displayed segmented by
income, although significant differences in benefits received were evaluated by both
industry/sector and income throughout this section. Note that each survey defined industries or
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sectors differently (e.g., some used North American Industry Classification System (NAICS)
codes, which were consolidated for this visualization; the MWCOG survey just described basic
sector (e.g., public or private)). Regional weighted data (which these surveys typically display)
may show slightly different or diluted trends compared to cities. It is important to consider that,
unlike the PUMS, HTSs provide household-level income, not employee-level income. As such,
observed trends may be skewed to not fully reflect those that would be observed with
employee-level income. Most of the surveys are regional, and data for the entire region was
retained so that weights could be appropriately applied.

Data for the Los Angeles region (figure 15 and figure 16) show some variance in benefits
offerings by household income groups, more prominently for transit benefits (figure 16) versus
free parking offerings (figure 15). Free parking offerings seem to follow a U-shaped pattern
across income groups. Transit benefits offerings, in contrast, increase with rising income overall,
with some deviation in the middle-income levels. Examining trends by income and sector,
Pearson’s Chi-square test revealed that the lowest income group (<$25,000) is significantly less
likely to be offered free parking compared to all higher income groups consolidated within the
“Agriculture, Utilities, Construction, Manufacturing, Transportation,” “Healthcare and
Education,” and “Retail, Wholesale, Real Estate, Entertainment, Food Services” sectors.*® Any
policies that expand the baseline number of employees considered for benefits beyond just
employees receiving free parking (e.g., Scenarios 3-5) will have positive equity implications,
particularly for employees working in these sectors.

With respect to the offering of transit benefits, Pearson’s Chi-square test revealed that the lowest
income group is significantly less likely to be offered transit benefits compared to all higher
income groups consolidated in the “Agriculture, Utilities, Construction, Manufacturing,
Transportation,” “Finance, Information, Professional Services, Management,” and “Retail,
Wholesale, Real Estate, Entertainment, Food Services” sectors.*” Given this, any policies that
provide subsidized transit benefits (Scenario 2-5, with Scenario 2 only being offered to
employees also receiving free parking) would have positive implications for equity for these
sectors in particular.

46 Agriculture, Utilities, Construction, Manufacturing, Transportation (32 (1, N = 2,801) = 4, p <0.05), Healthcare and Education
(x? (1, N =2,814) = 4, p <0.05), Retail, Wholesale, Real Estate, Entertainment, Food Services (32 (1, N = 3,672) = 13, p <0.001)

47Agriculture, Utilities, Construction, Manufacturing, Transportation (32 (1, N = 2,801) = 37, p <0.001), Finance, Information,
Professional Services, Management (32 (1, N = 2,464) = 8, p <0.01), Retail, Wholesale, Real Estate, Entertainment, Food Services
(x? (1, N = 3,672) = 10, p <0.01)
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Source: FHWA, based on 2001-2002 Southern California Regional Travel Survey Data (National Renewable Energy Laboratory, 2022)
Figure 15. Graph. Los Angeles income and free workplace parking distribution.

Bar labels represent the weighted number of employees in each income group offered free parking, followed by the weighted percentage of
employees in that income group offered free parking.
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Figure 16. Graph. Los Angeles income and transit benefits distribution.

Bar labels represent the weighted number of employees in each income group offered transit benefits, followed by the weighted percentage of
employees in that income group offered transit benefits.
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Data for the Washington, D.C., region (figure 17 and figure 18) show some variance in benefits
offerings by household income groups. Upon visual inspection, the most drastic differences in
the provision of free parking benefits are observed jumping from the lowest income group to the
others, after which the trend plateaus. The provision of transit benefits shows a more continuous
trend, with higher income groups experiencing higher rates of workplace transit benefits
compared to lower income groups. Examining trends by income and sector, Pearson’s
Chi-square test revealed that the lowest income group (<$25,000) is significantly less likely to be
offered free parking compared to all higher income groups consolidated within private/for-profit
and State or local government sectors.® As such, any policies that expand the baseline number of
employees considered for benefits beyond just employees receiving free parking (e.g., Scenario 3
through Scenario 5) will have positive equity implications, especially for employees working in
private/for-profit and State or local government sectors.

With respect to the offering of transit benefits, Pearson’s Chi-square testing revealed that the
lowest income group is significantly less likely to be offered transit benefits compared to all
higher income groups consolidated within private/for-profit and nonprofit sectors.*® Policies that
provide subsidized transit benefits (Scenario 2 through Scenario 5, with Scenario 2 only being
offered to employees also receiving free parking) would have positive implications for equity for
these sectors in particular. It should also be noted that, in all sectors beyond Federal government
work, a vast majority of employees, regardless of income group, do not receive subsidized transit
benefits. This situation likely differs for Washington, D.C., compared to the rest of that region
given the city’s especially high concentration of Federal workers.

“B\Work for private for-profit firm/company (32 (1, N = 7,294) = 10, p <0.05), Work for State or local government (32 (1, N = 1,828)
=10,p<0.01)

4SWork for private for-profit firm/company (52 (1, N = 7,294) = 14, p <0.01), Work for nonprofit firm/organization (32 (1, N =
2,600) =7, p <0.05)
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Source: FHWA, based on 2017/2018 Regional Travel Survey Data (MWCOG, 2018).
Figure 17. Graph. Washington, D.C., region income and free workplace parking distribution.
Bar labels represent the weighted number of employees in each income group offered free parking, followed by the weighted percentage of
employees in that income group offered free parking.
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Figure 18. Graph. Washington, D.C., region income and transit benefits distribution.

Bar labels represent the weighted number of employees in each income group offered transit benefits, followed by the weighted percentage of
employees in that income group offered transit benefits.
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Examining data for Chicago (figure 19 and figure 20), free parking offerings appear relatively
stable across income groups. In contrast, subsidized transit offerings tend to increase as incomes
increase. Pearson’s Chi-square test did not reveal statistically significant findings relating income
and industry across sectors. However, there were significant differences in transit benefits
offerings within all sectors, except Public Administration (likely due to lower sample size in the
unweighted data), that indicated the lowest income group is significantly less likely to be offered
transit benefits compared to all higher income groups consolidated.>® This indicates there are
equity enhancements that could be achieved by expanding transit benefits offerings across
sectors.

S0agriculture, Utilities, Construction, Manufacturing, Transportation (32 (1, N = 887) = 18, p <0.01), Finance, Information,
Professional Services, Management (yx2 (1, N = 1,753) = 20, p < 0.01), Healthcare and Education (3% (1, N=1577) =7,p <
0.05), Retail, Wholesale, Real Estate, Entertainment, Food Services (3 (1, N = 1,462) = 7, p < 0.01). Note, Other was not tested.
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Figure 19. Graph. Chicago income and free workplace parking distribution.
Bar labels represent the weighted number of employees in each income group offered free parking, followed by the weighted percentage of
employees in that income group offered free parking.
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Figure 20. Graph. Chicago income and transit benefit distribution.
Bar labels represent the weighted number of employees in each income group offered transit benefits, followed by the weighted percentage of
employees in that income group offered transit benefits. Transit subsidy here means employers pay any amount to employee monthly transit fares.
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Data for the New York City region (figure 21 and figure 22) shows sparse parking and transit
benefits offerings across income groups. With respect to free parking benefits, figure 21 shows a
slight skew toward higher-income levels, although the difference seems to plateau after $50,000.
Pearson’s Chi-square test revealed that the lowest income group (here, this is household incomes
<$30,000) is significantly less likely to be offered free parking compared to all higher income
groups combined, across all sectors.> Similar with analysis of other cities, any policies that
expand the baseline number of employees considered for benefits beyond just employees
receiving free parking (e.g., Scenarios 3-5) will have positive equity implications overall here.

With respect to the offering of transit benefits, although figure 22 generally seems to indicate a
positive trend between income and transit benefits overall, Pearson’s Chi-square test revealed
that the lowest income group is significantly less likely to be offered transit benefits compared to
all higher income groups combined within the “Agriculture, Utilities, Construction,
Manufacturing, Transportation” and “Finance, Information, Professional Services, Management”
sectors.>? Policies that provide subsidized transit benefits (Scenarios 2-5, with Scenario 2 only
being offered to employees also receiving free parking) would have positive implications for
equity for these sectors especially.

51 Agriculture, Utilities, Construction, Manufacturing, Transportation (x> (1, N = 1,929) = 4, p <0.05), Finance, Information,
Professional Services, Management (3 (1, N = 6,774) = 16, p < 0.01), Healthcare and Education (3? (1, N =5,783) =38, p <
0.01), Public Administration (32 (1, N = 971) = 5, p <0.05), Retail, Wholesale, Real Estate, Entertainment, Food Services (3 (1,
N = 3,323) = 8, p < 0.01). Note, Other was not tested.

52 Agriculture, Utilities, Construction, Manufacturing, Transportation (32 (1, N = 1,929) = 5, p <0.05), Finance, Information,
Professional Services, Management (x? (1, N = 6,774) =7, p < 0.01)
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Figure 21. Graph. New York City region income and free workplace parking distribution.
Bar labels represent the weighted number of employees in each income group offered free parking, followed by the weighted percentage of
employees in that income group offered free parking. The HTS for NYC had a $30,000 cutoff versus a $25,000, as observed in the other figures.
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Figure 22. Graph. New York City region income and transit benefit distribution.
Bar labels represent the weighted number of employees in each income group offered transit benefits, followed by the weighted percentage of
employees in that income group offered transit benefits. The HTS for NYC had a $30,000 cutoff versus a $25,000, as observed in the other figures.
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Data on free parking and transit benefits for Philadelphia are displayed in figure 23 and figure
24, respectively. A U-shaped pattern appears for parking benefit provision, while transit benefits
seem to increase with income overall, although with some deviations. Pearson’s Chi-square test
showed that the lowest income group is significantly less likely to be offered free parking
compared to all higher income groups in the “Agriculture, Utilities, Construction,
Manufacturing, Transportation” sector, but not in any others.>® With respect to transit benefits,
Pearson’s Chi-square test did not reveal any significant relationship between income and transit
benefits in any sectors. As such, the various tested scenarios may not enhance equity of benefits
offerings between income groups and industries, at least to the degree observed in some other
cities. However, Scenario 3 through Scenario 5, which offer benefits to all commuters versus just
those receiving free parking, will still be more impactful here by expanding the baseline number
of employees eligible for some benefit.

Data on free parking distributions in Indianapolis are displayed in figure 25. Note that the
Madison County Council of Governments — Heartland in Motion 2014 (National Renewable
Energy Laboratory 2017) HTS, on which Indianapolis analysis is based, includes data weights—
such that the weighted distribution presented in figure 25 is representative of the region—but
does not provide expansion weights; as such, population estimates are not provided in figure 25.
Due to small samples that occur when grouping employees by industry and then comparing
subsidy levels in this survey, Person’s Chi-square testing was not separately conducted for each
industry. Instead, testing compared free parking offerings across all industries, aggregated by
income. When comparing free parking offerings by income level for all industries together,
Pearson’s Chi-square test did not reveal any significant relationship between income and free
parking offerings.

53 Agriculture, Utilities, Construction, Manufacturing, Transportation (32 (1, N = 148) = 13, p <0.01)
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Figure 23. Graph. Philadelphia income and free workplace parking distribution.
Bar labels represent the weighted number of employees in each income group offered free parking, followed by the weighted percentage of
employees in that income group offered free parking.
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Figure 24. Graph. Philadelphia income and transit benefit distribution.
Bar labels represent the weighted number of employees in each income group offered transit benefits, followed by the weighted percentage of
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Figure 25. Graph. Indianapolis income and free workplace parking distribution.
Bar labels represent the weighted number of employees in each income group offered free parking, followed by the weighted percentage of
employees in that income group offered free parking. Weights adjust distributions only (see note in preceding paragraph).
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Additional Considerations

There are a few key measures not explored in this section, described below. These areas present
key opportunities for future data collection and research efforts.

Differences in Benefits Offerings by Employer Size

No identified datasets allowed the research team to examine distributions of employees receiving
subsidized parking or transit benefits by income level and the size of their employer. Some
regional surveys provide limited insights on these factors. For example, MWCOG’s 2019 State
of the Commute Survey Report shows that 28 percent of Washington, D.C., regional employees
working for employers with 1-100 employees receive subsidized transit or vanpool subsidies,
compared to 44 percent of employees working for employers with 101-250 employees,

55 percent of employees working for employers with 251-999 employees, and 67 percent of
employees working for employers with 1,000+ employees. Free parking offerings seem to follow
a reverse trend as related to employer size, with 62 percent of employees working for employers
with 1-100 employees receiving free workplace parking, compared to 57 percent of employees
working for employers with 101-250 employees, 47 percent of employees working for
employers with 251-999 employees, and 47 percent of employees working for employers with
1,000+ employees.

Data from the Puget Sound Region (Commute Seattle, 2016), used to scale estimates for
Scenarios 1A and 3A in this analysis, reveal that 46 percent of employees at firms with fewer
than 20 employees receive free parking, compared to 44 percent of employees at firms with 20 or
more employees. Additionally, in this region, 44 percent of employees at firms with less than

20 employees receive subsidized transit benefits, compared to 69 percent of employees at firms
with 20 or more employees. Across the cities analyzed in this report, more than 80 percent of
employees worked for employers with 20 or more employees.

While these datasets do not allow us to infer variance based on employee wage income levels
and employer size (given they do not provide employee wage income®*), the differences in
offerings by employer size at least indicate that policies including employers of certain sizes and
excluding others may have undesirable impacts related to equity and who is eligible to receive
benefits. For example, if employees working for smaller employers tend to earn lower incomes,
and a policy is focused exclusively on larger employers, an opportunity to enhance equity for the
former could be achieved by expanding offerings regardless of employer size. Complementary
strategies could be put in place to support smaller employers in their ability to comply with such
policies, such as providing training or technical assistance related to implementation, including
guidance on administering cash-out payments and benefits to employees, consideration on the
use of third-party benefits providers, and guidance on monitoring and enforcement.

4The research team was not able to identify any data linking employee wage income, benefits, and firm size of the
employees’ employers for the current analysis. In the future, household travel surveys may be an appropriate avenue
for collecting these three datapoints together, which would allow for additional scaling based on both firm size and
income (and potentially industry, depending on sample size and other available data sources).
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A 2015 Brookings Metropolitan Policy Program report found that proximity to jobs fell for poor
and non-white residents at higher rates than for non-poor and white residents (Kneebone and
Holmes, 2015). Where these groups’ homes are located farther from their workplace locations,
commuting via certain modes (e.g., transit, walking, biking) may become more difficult (or
impossible). As such, low-income households that do not own vehicles may rely on rides in
privately owned vehicles to access employment (Tomer and Kane, 2014). Additionally, rising
costs associated with transportation may have disproportionately negative impacts on
lower-income households (Methipara, 2014). Higher-income households located centrally in
urban areas may sometimes be better able to switch their commute mode to transit to take
advantage of parking cash-out benefits than lower-income households. Further, in policy
situations, like Scenario 5, some lower-income households that had free workplace parking
would be negatively impacted by having to absorb the cost of paid parking if they are not able to
switch commute modes. Still, all non-SOV commuters—which may reflect a lower-income
group on average than those who drive alone to work—benefit from reduced driving (and
subsequent benefits offerings (e.g., reductions in congestion, pollution, and improvements in
safety).

Equity impacts should be considered in instituting parking cash-out policies. This does not mean
that free parking is the most equitable situation. There is growing evidence that parking
availability and VMT have a positive relationship (Currans, Abou-Zeid, and Iroz-Elardo, 2021).
Wealthier households also contribute more to VMT than their lower-income counterparts
(Howell et al., 2018), which has impacts for congestion, emissions, and crashes—the burden of
which is shared across all income levels, regardless of who is responsible for contributing most
to related VMT. As previously stated, Scenario 5 advances transportation equity by eliminating
the false free cost of parking; free parking acts to subsidize automobile use, and can subsequently
increase negative externalities related to congestion, pollution, emissions, and safety. Scenario
five has the greatest VMT reduction potential, which will act to mitigate these externalities for
the greatest number of people.
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