Impacts of Shared Electric Scooters on Bus Ridership in Nashville, Tennessee
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Abstract
The use of shared electric scooters (e-scooters) has been growing recently across different
cities in the United States. The rapid onset of shared electric scooters has raised the
question about their potential effects on other modes of transportation, such as transit.
Existing literature concerning the impacts of shared e-scooters on transit ridership is limited
to user surveys. This study aims to fill this gap by conducting an empirical analysis to
quantify the effects of shared e-scooters on bus ridership in Nashville, Tennessee. This
study uses fixed effect regression techniques to evaluate if shared e-scooters will compete
or complement bus ridership in the city of Nashville. The findings of this study suggest that
shared e-scooters do not have significant impact on bus ridership in Nashville, Tennessee.
This finding could be attributed to the different user groups and trip characteristics between
bus and shared e-scooter in the city of Nashville. The outcome of the study will inform
transit agencies and city planners as they plan for the future of mobility in their cities.

Hypotheses and Variable Definitions

Shared E-scooter Substitute
Count on Local Routes:
The number of e-scooter trips that
have both the e-scooter trip origin
and destination within the bus route
catchment area (see Map 1 below).

Shared E-scooter First- or LastMile Connector Count on Local
Routes:
The number of shared e-scooter trips
that have shared e-scooter origins
and/or destinations within the bus
catchment area.

Shared E-scooter Complement
Count on Express Routes:
The number of e-scooter trips that
have an origin within the express bus
route catchment area in the morning
plus those with a destination in the
express bus route catchment area in
the evening (see Map 2 below).

Shared E-scooter Complement
Count on Express Routes:
The number of e-scooter trips that
have an origin within the express bus
route catchment area in the morning
plus those with a destination in the
express bus route catchment area in
the evening (see Map 2 below).

Map 1: Shared E-scooter Substitute Count
on Local Routes

• Analysis Period: March 2016 to July 2019
• Shared E-scooter Launch in Nashville: August 2018
• Daily, weekday, weekend, and monthly route level
models were estimated
• Fixed Effects Regression:
𝑦𝑖𝑡 − 𝑦ഥ𝑖 = β (𝑥𝑖𝑡 − 𝑥ഥ𝑖 ) + 𝜀𝑖𝑡 − 𝜀ഥ𝑖
Where:
yit : dependent variable, trips on bus route i during time t
𝑦ഥ𝑖 : the mean of 𝑦𝑖𝑡 for bus route i over time
xit : explanatory variables for bus route i on time t
𝑥ഥ𝑖 : the mean of 𝑥𝑖𝑡 for bus route i over time
𝑢𝑖 : bus route fixed effects
εit : error term
𝜀ഥ𝑖 : the mean of 𝜀𝑖𝑡 for bus route i over time
𝑇: the number of periods

Hypothesis 2:
Shared e-scooters
complement both local
and express bus routes

Map 2: Shared E-scooter Complement
Count on Express Routes

Results

Image Source: https://tickle.utk.edu/tackling-covid-19/escooter-sm/

What are possible
reasons that shared escooters have a limited
impact on bus ridership?
Transit riders
are usually older
and typically
have lower
household
income levels
that shared escooter users.

Transit trips are
mainly for work
whereas shared
e-scooter trips
are mostly for
non-work
activities.

• Daily, weekday, and weekend models show that
various e-scooter variables are not significant
predictors of bus ridership in Nashville.
• The monthly model reveals similar outcomes after
controlling for some variables such as population
and employment

Trip Purposes

Demographics

Hypothesis 1:
Shared e-scooters
compete with local bus
routes and complement
express bus routes

The model results
suggest that shared
e-scooters are not a
significant cause of
recent bus ridership
declines in Nashville.

Methodology

Hypothesis (1)
Hypothesis (2)
Dependent variable: Unlinked
(1)
(2)
(3)
(4)
(5)
Passenger Trips per route per day
Daily Weekday Weekend
Daily
Daily
Model
Model
Model
Model Model
Vehicle Revenue Miles
0.146*** 0.117***
0.138** 0.146*** 0.146***
Shared e-scooter substitute count
0.05
0.064
0.045
Shared e-scooter complement count -0.146
-0.186
0.218
-0.314 -0.322
Shared e-scooter last-mile
0.021
connector count
Shared e-scooter first-mile
0.024
connector count
Route Fixed Effect
Yes
Yes
Yes
Yes
Yes
Time Fixed Effect
Day
Day
Day
Day
Day
R2
0.51
0.41
0.16
0.52
0.52
Sample Size
51009
41131
9878
51009 51009
*p<0.10; **p<0.05; ***p<0.01.
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