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Transport Findings

This research examines how for-hire vehicles (Uber, Lyft and taxicabs) are
combined with other transport modes, both in daily travel tours and as parts of
individual trips. Using data from the National Household Travel Survey, we find
that about 75 percent of for-hire tours include another travel mode, and 27
percent of for-hire tours include transit. The California add-on sample allows us
to look specifically at for-hire use for first mile/last mile access to transit. There,
we find that about 11 percent of all for-hire tours in California include first mile/
last mile transit access. However, these represent less than three percent of all
tours that feature transit, and the sample size is very small. Lastly, we examine the
distribution of non-auto and for-hire use within tours by time of day, and show
that for-hire use exceeds other non-auto use in evenings, when transit service is
typically reduced. These findings suggest that for-hire vehicles can act as
complements to other modes both for individual trips, such as first mile access,
and at the tour level, where for-hire vehicles may be used for some trips in
conjunction with other modes within a travel day.

RESEARCH QUESTIONS AND HYPOTHESES

Researchers have proposed that ridehailing, such as Uber and Lyft, can extend
the catchment area of public transit (Shaheen and Chan 2016). Others propose
ridehailing can improve accessibility by transit and thus improve equity
(Boarnet et al. 2017). Others have explored the environmental effects of car
access to transit (Hoehne and Chester 2017). Despite such claims, there have
been few independent studies of the prevalence of ridehailing for first mile
access to transit. Furthermore, ridehailing may also be combined with transit
at the tour level —with people taking transit for some trips and ridehailing for
others within a single tour. There is evidence of this for taxicabs (King, Peters,
and Daus 2012). We use travel survey data to examine how for-hire vehicles
are used as a first mile/last mile solution for public transit access, as well as
how these modes are combined with others in multimodal tours. Our research
questions are:

1. To what extent are for-hire vehicle trips combined with other modes,
either on a single trip or within a tour?
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2. To what extent are for-hire vehicle trips associated with transfers to
public transit?

3. To the extent for-hire vehicles are used in combination with non-car
modes, are there differences by time of day?

METHODS AND DATA

To explore these questions, we use data from the 2017 National Household
Travel Survey (NHTS). The NHTS was the first large, national survey to ask
respondents about ridehailing use. About one percent of the respondents use
taxicabs or ridehailing (collectively, for-hire vehicles) on any given day, and
about ten percent use ridehailing in any given month (Conway, Salon, and
King 2018). This suggests that while taxi or ridehailing trips are a small share
of trips overall, a non-trivial number of travelers do use the services regularly.
We first evaluate to what extent for-hire vehicle are combined with other modes
to form home-to-home tours—e.g., taking transit somewhere and ridehailing
back. Tours are constructed by grouping the trips for each respondent, starting
a new tour each time they arrive at home (based on a “return home” or “work
from home” trip purpose in the national sample, and the location identifier in
the California subsample described below). Loop trips are excluded.

Ridehailing is often used by people who are out-of-town, who may not reporta
return-home trip during the travel day even if they returned to where they were
staying. Thus, multiple round-trips may be considered a single tour. About
nine percent of tours including a for-hire vehicle were taken by people out of
town the entire travel day.

Unfortunately, the nationwide NHTS does not allow evaluation of how often
for-hire vehicles are used for first mile transit access, because the variable
identifying for-hire vehicles as an access/egress mode for transit trips has been
combined with several other modes, including bicycling. However, the
California add-on subsample of the NHTS (Transportation Secure Data
Center 2019) does allow for direct evaluation of first mile access because access/
egress modes are reported separately. Analysis of first mile access uses this
California dataset.

We identify first mile trips to access transit in one of two ways. “Known”
transfers between the modes are when a transit or for-hire trip had a recorded
access or egress mode of for-hire vehicle or transit, respectively. These first
mile access legs do not appear as separate trips, and are omitted from the
national data. “Likely” transfers are when a for-hire vehicle trip and a transit
trip on the same tour were separated by twenty minutes or less, or when the
first trip had a purpose of “to change mode” and the trips were separated by
60 minutes or less. All of the analysis herein is based on person-trips; two
respondents traveling together are counted as two trips. All analysis reporting
percentages uses the weights provided by the NHTS, while sample sizes are
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Table 1: Percent of tours including a for-hire vehicle which are multimodal (2017 NHTS, all states. Omits trips recorded
as access or egress modes. )

Percent of for-hire tours including mode Number of tours
Mode
Walk 30.41% +6.37 501
Drive 27.74% + 3.90 618
Transit 27.39% + 6.32 322
Airplane 15.51% +4.11 407
Other mode 5.53%+2.93 108
No other mode 27.43% +4.81 509

based on unweighted data. Margins of error are 95% confidence intervals
constructed by multiplying standard errors estimated using NHTS replicate
weights by 1.96.

FINDINGS

Table 1 uses the national sample to show which other modes are included in
tours that include at least one for-hire vehicle leg. Because the for-hire vehicle
access mode variable is not included in the national data, this table does not
reflect first mile connections, but rather the use of different modes for different
trips within a tour. Tours that include for-hire vehicles are likely to be
multimodal. Tours with for-hire vehicles are most likely to include a walking
trip (about 30 % of tours). Transit is included on roughly 27 % of tours that
include for-hire vehicles.

Table 2 shows the results from the California add-on data, where respondents
were asked specifically about use of for-hire vehicles to access transit. There
were 44 tours where a for-hire vehicle was used to access or egress from transit.
Opverall, just under three percent of recorded tours with any transit use used
a for-hire vehicle to access or egress from transit. About 40% of all tours that
include both transit and ridehailing feature for-hire vehicles used for access or
egress. This means nearly 60% of all tours with for-hire vehicles and transit
usage used for-hire vehicles not to access transit, but for a different trip in the
tour. Most substantially, nearly 11% of all tours with a for-hire vehicle did use
a for-hire vehicle to access or egress from transit.

Of the for-hire vehicle and transit tours in California (n=530), 66% happened
in the San Francisco-Oakland-Fremont metro area, followed by 15% in Los
Angeles, eight percent in San Diego, four percent in Sacramento and the
remaining elsewhere in the state. This distribution is consistent with
expectations based on where ridehailing is most used, as the Bay Area has the
highest share of residents who use ridehailing in any month at 31% (Conway,
Salon, and King 2018). About half (56%) of all tours with for-hire and transit
modes feature subway, commuter rail, private or intercity buses as the transit
service, with the balance using local bus.
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Table 2: Percent of tours including both transit and for-hire vehicles that include a direct transfer between the modes
(2017 NHTS, California add-on)

Proportion of Transit Proportion of FHV Proportion of FHV + Transit Total
Tours Tours Tours
5 .
Any PHV 7 Transit 28%+0.7 10.7%+3.7 40.1%+ 10.9 44
transfer
5 .
Known FHV 7 Transit 25%+0.9 9.4%+4.3 35.1% + 16.0 38
transfer
. 5 .

Likely FHV <7 Transit 0.5%+ 0.5 1.9% +2.0 7.1%+7.2 8

transfer

Total 1700 530 116

The California add-on data also allows for spatial analysis of the starting and
ending points of for-hire vehicle trips. We used these geolocated data to assess
the frequency of for-hire vehicle trip origin or destination within 400m or
800m of rail transit station computed using OpenStreetMap data
(OpenStreetMap Contributors 2019) and the OSRM routing engine (OSRM
Contributors 2019). Of all for-hire vehicle trips that did not include a known
or likely transfer to transit (n=658), about seven percent start or end within
400m of a rail station, and about 15% start or end within 800m of a station.
Using a for-hire vehicle to access transit is most practical when one end of the
trip is transit-accessible on foot, and the for-hire vehicle is used at the other end;
these results show that most for-hire trips could not use transit at either end.

Lastly, we examined differences by time of day. Figure 1 shows the distribution
of non-car trips (walking, cycling and transit) and for-hire vehicle trips by time
of day, on tours that included both. Of note from this figure is that for-hire
vehicles are reported less often during daytime hours than non-car modes,
and more frequently during evening hours, when transit service is reduced
and nonmotorized modes may be more dangerous. This figure excludes tours
including air travel.

These findings suggest that for-hire vehicles can act as complements to other
modes both for individual trips, such as first mile access, and at the tour level,
where for-hire vehicles may be used for some trips in conjunction with other
modes within a travel day. Tour-level complementarity is more prevalent than
trip-level complementarity, however. The findings presented do come with
caveats. There are few sources of data available to test claims of first mile access
to transit. The data used here have small sample sizes and the results have wide
confidence intervals. The point estimates should be used with caution. The
NHTS survey can be improved by asking more directly about ridehailing (as
well as other emerging modes such as e-scooters) and providing in the national
sample the same disaggregate data on access modes that was included in the
2017 California sample.
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For-hire and non-car trips in for-hire+non-car tours, by time of day

Em Non-car trips
B For-hire trips

5a-10a 10a-3p 3p-8p 8p-la 12a-5a
Time of day

Figure 1: Distribution of for-hire and non-auto mode use in multimodal tours, by time of day
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