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RESEARCH MOTIVATION
1. Urban mobility technologies are increasing, rapidly evolving and
becoming more widely available;
2. Developing, adopting and enforcing regulations that aim to maximize
transportation options and public safety, etc. proving to be a
challenging task for municipalities;
3. Fueled by private investment, online transportation network platforms
are demanding public action at a faster rate than governmental
procedures typically support, creating a decision velocity imbalance;
4. Need for research that provides timely policy guidance related to escooter and other shared mobility programs (e.g., information about
vendors, vehicle designs, programs, performance and regulatory
responses).

INTEGRATING SHARED MOBILITY WITH MULTIMODAL PLANNING

Multimodal Planning Process

Shared Mobility

Higher Performing, Integrated
Multimodal Transportation System
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Adapted from Kevin McCoy, Andrew
James, Russell Glynn, and William Lyons.
2018. “Integrating Shared Mobility into
Multimodal Transportation Planning:
Improving Regional Performance to Meet
Public Goals.” FHWA-HEP-18-033. US
DOT Federal Highway Administration.
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Source: C. Scott Smith (2019, Tempe, AZ)

"The electric scooters that have
recently become ubiquitous
around Tempe and the ASU
campus are a nuisance and
potential danger when operated
without the proper training and
education.” (ASU)

“We noted 8 scooter-related
injuries in 2017 and 50 in 2018.
Injury types from the 2018 period
included: major head injury (8%);
major musculoskeletal injury
(36%); minor head injury (12%);
minor musculoskeletal injury
(34%); and superficial soft tissue
injury (40%). 24% of patients
presented via ambulance and 6%
presented as a trauma activation.
16% of patients required hospital
admission and 14% had an injury
requiring operative repair. 16%
reported alcohol intoxication and
none of the patients reported
wearing a helmet at the time of
the injury.”

Headquarters, Locations, Funding and Valuation by E-Scooter Vendor
Vendor
Bird
Lime
Spin
Skip
GOAT
ofo
JUMP
Hopr
Scoot
Lyft
Razor
Ridecell
Uscooters

Headquarters
Santa Monica, California
San Mateo, California
San Francisco, California
San Francisco, California
Austin, Texas
Beijing, China
New York City, NY
Miami Beach, FL
San Francisco, CA
San Francisco, CA
Cerritos, CA
San Francisco, CA
El Paso, Texas

Operations
11 cities
59 cities; 18 campuses
30 cities; 18 campuses
2 cities
1 city
25 cities
5 cities
15 cities; 14 campuses
1 city
Not yet launched
Not yet launched
Not yet launched
-

Funding; Valuation
$265; $2B
$382M
$8M; $43.2M
$31M; $100M
$2.2B
$27.1B
$3.9B
$4.5B
$4.9B
$45.8B
-

Select updates: Bird and Lime now operate in 77 and 85 US cities, respectively; Spin
was purchased by Ford Motor Company in November 2018 and valued at around
$90 million at time of purchase; Lyft launched its first scooter-sharing service in
Denver in September 2018 and has expanded to at least 8 other cities.

VEHICLE SPECIFICATIONS BY E-SCOOTER VENDOR
Vendor
Bird
Lime
Spin
Skip
GOAT
ofo
JUMP
Hopr
Scoot
Lyft
Razor
Ridecell
Uscooters

Motor
Wattage

250
250
250
350
250
350
300
350
250
350

Max
Speed
(mph)

15
18
15
18
14.5
15
15
15.5
18

Mile
Range
(miles)

15
35
19
30
18.6
12
18
-

License

Yes
Yes
Yes
No
No
-

Free
Helmet

Yes
Yes
No
Yes
No
No
No
Yes
No
No
No
-

Lock-To

No
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No

Handle
Bar
Height

No
No
No
Yes
No
No
No
No
Yes
No
No
No
Yes

Gyroscope

No
No
Yes
No
No
Yes
No
No
Yes
No
No
No

Accelerometer

No
No
Yes
No
No
Yes
No
No
Yes
No
No
No

Select updates: Segway-Ninebot and other major manufacturers that supply escooter companies are continually updating their product lines with newer models
designed specifically for sharing services. Some of the latest scooter models were
unveiled at the January 2019 Consumer Electronics Show in Las Vegas.

IMPLEMENTATION CHALLENGES: CASES
San Francisco, CA: Launched in March 2018; stopped in April 2018; pilot program
began July 2018; two companies (Scoot and Skip) selected by SFMTA to operate at
least 625 scooters in the city.
Nashville, TN: Launched in July 2018; stopped in July 2018; ordinance passed by
Metropolitan Department of Public Works in August 2018 allowing Bird and Lime to
deploy as many as 1,000 scooters during their third month. Lyft received permit in
December 2018.
Scottsdale, AZ: Launched in May 2018; stopped in May 2018; ordinance revised in
November 2018 with parking and speed requirements but no license fees or limit
on the number of scooters.

CITY E-SCOOTER PERMIT, VEHICLE, REMOVAL/RELOCATION FEES
Vendor
Seattle, WA
(Bike)
DC
Palo Alto, CA
(Bike/Scooter)
San Francisco, CA
(Bike)
San Francisco, CA
(Scooter)
LA, CA
(Bike/Scooter
Proposal)
Santa Monica, CA
(Bike/Scooter)
Scottsdale, AZ
(Bike)

Annual Permit
Fee
$149
NO FEE
NO FEE
$12,208 $19,558
$25,000
$500

$20,000
NO FEE

Vehicle Fee

Permit Review

$15 per year

$209/hr or
$1,672/8 hr shift
NO FEE
NO FEE
NO FEE
NO FEE
NO FEE

NO FEE

$5,000 (One time
NO FEE application fee)
$50 per
NO FEE
(Annually)
$130 per
(Annually)
NO FEE

Removal &
Performance
Relocation Fee
Bond
city crew hourly $80 per - $10,000
rate + 15%
max
NO FEE
None
NO FEE
None
NO FEE

NO FEE

NO FEE
Maintenance
Laborer
$28.32/hr
NO FEE

NO FEE

NO FEE

None
$10,000 total
$80 per

NO FEE
NO FEE

REGULATORY DIMENSIONS
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privacy
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POLICY APPROACHES: CASES
California (Statewide E-scooter Legislation): The California legislature introduced
statewide e-scooter legislation A.B. 2989. This bill would closely align e-scooters
with current laws for e-bikes. Main takeaways from the bill include: 1) it defines escooters as a stand-up scooter; 2) it creates a new category of vehicle with an
allowed top speed of 20 mph (as opposed to the previous allowed speed of 15 mph);
and 3) it allows each city to decide where e-scooters can be ridden (e.g. on
sidewalks and/or streets).
Chicago, IL (Dockless Bike, E-scooter Pilot Programs): The city ended its Dockless
Bike Share Pilot Program in 2018 and has since signed a 9-year exclusive agreement
with Lyft (that doesn’t include e-scooters). The city plans to commence an e-scooter
pilot program in 6/15/2019.

LESSONS LEARNED, NEW CHALLENGES
Scooter companies are working more closely with
cities prior to launching as opposed to launching first
and then asking for forgiveness later. This new,
collaborative approach promises to provide some fair
certainty to vendors while allowing cities time to
adapt their legal frameworks to accommodate the new
mode.
Need to provide timely and institution-appropriate
information, analysis, research to inform multimodal
transportation decisions that consider costs, benefits of
new modes.

MULTIMODAL TRANSPORTATION MODEL
INPUT DATA
Street Network

(OpenStreetMap)

Public Transit System
GTFS
(CTA)

CALCULATIONS

OUTPUTS
Multimodal
Transportation Network

OpenTripPlanner

Python Scripts

Bikeshare System

e-scooter
rental

(Divvy)

E-Scooter Scenarios

e-scooter

(Chaddick)

car

walk

modespecific trip
data and
accessibility
estimates
public
transit

bikeshare

bike

TRAVEL MODE ASSUMPTIONS
Mode
Private car

Speed

(Network/Model) Configurations

Posted speed limit

Banned from discouraged pathways

Walking

3.1mph

Banned from discouraged pathways

Private bike

11mph

Banned from discouraged pathways

9.6mph +
walk time

Banned from discouraged pathways
60s bike rental pickup penalty
Geographically constrained stations
Max walking distance = 0.5 mile

7.5mph

Banned from discouraged pathways

7.5mph +
walk time

Banned from discouraged pathways
60s e-scooter rental pickup penalty
Geographically constrained locations
Max walking distance = 0.5 mile

Walking + bike rental (Divvy)

Private e-scooter
Walking + e-scooter rental

Walking + public transit

Multimodal

Scheduled routes, wait times

Walking + public transit + bike rental

Multimodal

Same as above

Walking + public transit + e-scooter rental

Multimodal

Same as above

CASE STUDIES & E-SCOOTER RENTAL SCENARIOS
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CASE STUDIES & E-SCOOTER RENTAL SCENARIOS

Our analysis suggests that residents in the three
case study areas could reach 42,742 more jobs
(16% more) in 30 minutes than what could be
reached via walking and/or using transit alone.
These patterns are more pronounced at the case
study level: when e-scooter rental is added as a
transportation option from the South study area,
over 37% more jobs are accessible within a 30minute travel time compared to public transit
alone.

STUDY FINDINGS
•

On trips between 0.5 – 1.5 miles, e-scooters would be a particularly strong alternative to private
automobiles. In parking-constrained environments within the North case study area, the introduction of escooters would increase the number of trips in which non-auto options are time-competitive with driving
from 47% to 75%.

•

The cost of using an e-scooter, inclusive of tax, would likely be around $1.10 per trip plus $1.33 per mile,
making them cost effective on short-distance trips. By filling a gap in mobility at these distances, e-scooters
have the potential to increase the number of car-free households in Chicago.

•

Due to their higher relative cost on trips over three miles, e-scooters would likely not result in significant
diversion from public transit on longer-distance trips, particularly bus and train services operating to and
from jobs in the transit-rich Loop business district. The use of scooters on these longer journeys would likely
be short connections to nearby transit stops, in some cases as a substitute for walking or feeder bus services.

•

The benefits of e-scooters can differ widely between geographic areas that are only a few blocks apart due
to the differential access of these areas to transit lines and bus routes.

•

E-scooters would make about 16% more jobs reachable within 30 minutes compared to those currently
accessible by public transit and walking alone. The gains tend to be markedly different across the North,
South, and West study areas.

CHICAGO E-SCOOTER PILOT PROGRAM
An e-scooter sharing pilot project will begin
June 15, 2019 allowing between 2,500-3,500
scooters to be distributed across the west
and south sides of the city.

In September 2018, (then) Mayor Emmanuel
created a New Mobility Task Force comprised
of more than 20 experts. The task force
released their Roadmap for the Future of
Transportation and Mobility in Chicago report
on 3/14/2019, which recommended that the
city conduct an e-scooter pilot project.

DATA
Characteristics
• The data represents Turo transactions over four nonconsecutive months (December 2017, and March, June
and September of 2018).
• Encompasses 8,244 transactions (i.e., trips)
representing a combined 29,535 shared vehicle days
• For each transaction, the dataset contains the
corresponding daily rental rate, rental period (days),
type of rental car (i.e., car, minivan, SUV, truck or van),
model year, rental location (zip code) and, for about
30% (2,402) of transactions, an estimate of distance
traveled (miles) over the rental period (calculated via
odometer readings).
Limitations
• Our methodology did not involve surveys or
conversations with hosts or users.

GEOGRAPHIC ANALYSIS
Rural areas residents tend to place greater reliance on
personal vehicle travel for everyday needs. Residents in
these areas likely use cars for a vast majority of trips,
making the financial advantages of carsharing less
compelling.

FINANCIAL ANALYSIS
Assumptions
• Host already owns the car that is being shared and
intends to maintain it partially for private use;
• Host is willing to forgo use of the vehicle for a limited
number of days per week to supplement his or her
income;
• Some other opportunity costs not considered
Components
1. Maintenance: AAA-inspired; 9-12 cents/per mile with
costs adjusted by age of car (increase by fixed amount
annually)
2. Fuel costs: excluded
3. Vehicle cleaning/refueling: $2.50 per transaction
4. Supplemental insurance: $6/day or 6 cents per mile
5. Platform fees: 25% of total revenue to Turo

FINDINGS
When the costs of insurance, maintenance, and other
expenses are taken into account, 95% of transactions
are profitable to the host. The average transaction
generates net income of $89.64, with s net (profit)
margin of about 65%.
Hosts earned positive returns for all four types of
vehicles—minivans, sedans, SUVs, and trucks—
represented in our data. The financial benefits to hosts
sharing SUVs tend to be greater than for those sharing
sedans and minivans. SUVs having profit margins in
excess of 50%.

FINDINGS
Hosts who share a vehicle for 90 days annually generate
around $2,500 in net income annually, an amount sufficient
to cover half of a typical car payment. For lower-income
families making $40,000 annually, this level of activity
boosts household income by 6.2%.
The financial benefits flow heavily to neighborhoods with
above-average unemployment rates and minority shares,
as well as households with more reliance on rental
housing and public transit.

FINDINGS
The benefits to hosts from peer-topeer carsharing are more evenly spread
across Chicago neighborhoods than
most other forms of the “sharing
economy”.

Zip codes on maps are thematically
shaded with a standardized
categorization, such that each color
represents a specified rate of listings
per 1,000 households for Turo [left] or
Airbnb [right].
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