Impacts of E-bike Ownership on Travel Behavior

Evidence from three Northern California rebate programs
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Growth in the United States bicycle market

Pandemic-Induced Bicycle Boom
Real personal consumption expenditure on
bicycles and accessories in the U.S. *
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Growth in the U.S. bicycle market

Bicycle Sales in the U.S. by Bike Type Bicycle Units Sold in the U.S. by Bike Type
B2C retail sales in millions of dollars. B2C retail sales in millions of units.
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Growth in the Australian bicycle market

Pandemic-Induced Bicycle Boom Australian Bicycle Market
Unit sales in millions of bicycles in Australia* 100%
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Data
Collection

Participants in 3 rebate
programs across Northern
California completed a 1-2
month follow-up survey

after receiving their e-bike.

Our partner agencies
distributed the online
survey via Google Forms.

Many participants also
completed a 12-month
follow-up survey.

E-Bike Rebate Pilot Program
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Rebate Program Design:

Incentive &

Incentive Amount Maximum Bike Price
Outreach Strategy

Allowed E-bike types Participant Eligibility
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Differences between rebate program designs

Redwood Coast Energy Peninsula Clean Energy Contra Costa County
Authority

Incentive Strategy After purchase rebate Point-of-sale discount or  After purchase rebate
after purchase rebate

Outreach Strategy Website, press release, Email distribution Email distribution,
flyers, social media, etc. newsletter,
advertisements, social
media

Incentive Amount 50% of the e-bike price, up 80% of the e-bike price up $150 or $300
to a $500 maximum to S800 maximum

Income qualifications No income qualifications Low-income status (400% Low-income status for
FPL) higher incentive

BICYCLINGPIUS RESEARCH CcoO LLABORATIVE




Details of respondents E-bikes

Avg Purchase Price

$1,553

Number of
Unique Brands

80+
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Trek
Specialized
RidelUp
Rad

Lectric
Jupiter
Jetson
Hyper
Gazelle
Cannondale
Aventon
Ancheer

o

Most Popular Brands (n>10)
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Primary Research Question

How does ownership of an e-bike
impact individual travel behavior?
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Primary Transportation Mode
(1-2mo)

Other
Walk
Transit
Bike

E-bike

Electric or hybrid car
Gas car or motorcycle

0% 10% 20% 30% 40%
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50%

60%

So
717.5%

Had access to a
working bicycle

95%

Had access to a car




Frequency of Travel*
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Never 1-3times 1-3times Daily Never 1-3times 1-3times Daily Never 1-3times 1-3times Daily
per month per week per month per week per month per week
Bicycle* Car or Motorcycle Transit (BART & Bus)

H Before M After (short-term) M After (long-term)
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Frequency of Travel*
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100%
80%
60%
40%
N I I I I I II
. Hull NN -Il Il _ma Bl wn _
Never 1-3times 1-3times Daily Never 1-3times 1-3times Daily Never 1-3times 1-3times Daily
per month per week per month per week per month per week
Bicycle* Car or Motorcycle Transit (BART & Bus)

H Before M After (short-term) M After (long-term)

14



Frequency of Travel*
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Replacing Car Trips with E-bike

Have you ever replaced a

car trip with your e-bike? Frequency of Replacing Car Trip with E-bike

60%
50%

40%
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10% I
=

Never 1-3 times per 1-3 times per Daily
month week

B Yes M No

M Short-Term HLong-Term
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Short-term VMT and total CO2 equivalent emissions by time and jurisdiction — Method 1

Before Short-Term Car-Replacing E-bike Trips

Sum VMT (per Respondent) 175.01 103.59 82.03

PCE 171.90 107.03 87.70

CcC 159.93 89.79
Total CO2e Emissions (metric 0.084 0.052
tons)

PCE 0.135 0.085 0.074

CcC 0.044 0.025 0.020

Short-term VMT and total CO2 equivalent emissions by time and jurisdiction — Method 2

Before Short-Term Car-Replacing E-bike Trips

Sum VMT (per Respondent) 133.13 82.68 45.41

PCE : - .

cc - -
Total CO2e Emissions (metric 0.041 0.026 @
tons)

PCE 0.093 0.058 0.027

CcC 0.035 0.021 0.010
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...Who Participated?

Household Income Category Highest Educational Achievement Household Size

Phd or Higher s
Trade School
Master's
Bachelor's
Associate's

Some College

HS Diploma
<$50,000 m $50,000-$100,000 m $100,000+ ml m2 =3 =4 5+
0 50 100 150 200 250
Respondent Age Group Reported Race/Ethnicity Reported Gender
180
160
140
120
100
80
60
40
- N —
0 - —
18-34 35-44 wm45-54 wm55-64 m65+ Asian Black Hispanic Indigenous*  White ® Man Woman = Non-binary

*definition expanded to include Pacific Islander, Native Hawaiian, Native American
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Program Design and Equity

To achieve equity outcomes in rebate distribution, programs should:

e Utilize income-qualifications,
e flat-rate incentives,
* And graded incentive levels

Creative solutions are needed to achieve other equity metrics.

Utilizing the above strategies is not enough to achieve an equitable
distribution of resources.

INSTITUTE or TRANSPORTATION STUDIES 20



Let’s Summarize!



Key Findings

1. E-bike rebate programs are successful at incentivizing participants to
replace occasional car and/or motorcycle trips. This is associated with
a reduction of 12-44 kilograms of CO2 equivalent emissions per
person each month.

2. Lower-income participants tend to replace more car trips.
3. E-bike ownership induces significant recreational travel.

4. Fear of vandalism and theft, a need for cargo space, weather, and a
lack of quality bicycle infrastructure remain significant barriers.
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Thank you!

Questions?

Nick Johnson, najohnson@ucdavis.edu
Dillon Fitch-Polse, dtfitch@ucdavis.edu

—
UCDAV'S @ /@ C——/\ Susan Handy, slhandy@ucsdavis.edu
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Reported Destinations

Recreation
Social

Transit
Appointments
Shopping
School

Work

o
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100 150 200 250 300 350 400 450 500
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Odometer Reading at 2mo...

60%

50%
40%
30%
20%
10%
0% I u [] -

50-100 100-150 150-200 200-250 250-300 300+
m|/month mi/month mi/month mi/month mi/month mi/month mi/month

short-term M long-term
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Program Parameters

Redwood Coast Energy Authority Peninsula Clean Energy Contra Costa County

After purchase rebate

50% of the e-bike price, up to a
S500 maximum

None

List of pre-approved e-bikes

Energy Customer

Limit of one rebate per electric
customer account

Point-of-sale discount or after
purchase rebate

80% of the e-bike price up to
S800 maximum

$1,800

All new class 1,2, and 3 e-bikes
with motors of 750 watts or less

Low-income status (400% FPL)

Resident of San Mateo County

27

After purchase rebate

S150 or S300

$5,000

All new class 1, 2, and 3 e-bikes,
e-bike conversion kits, e-mopeds
(max speed < 30 mph)
(with pedals)

Low-income status

Resident of Contra Costa County
and older than 18

One rebate per household



Types of E-bikes

S0 FO

Pedal Assist
Throttle W 4
Max Speed 20 mph 20 mph 28 mph
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Benefits and Barriers

Benefits of an E-bike

Safer than trad. bike N

Faster than trad. bike N
Environmentally friendly I
Easy to park N
Offers independence I
Good for recreation IIIIEEENEGEGEGEGEEENN
Good alternative to car IIIEEENEGEGEGEEEEEN——
Longer distance
Less effort NN
0 50 100 150 200 250
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Barriers To Using Their E-bike More

Cargo space NN

Bike Lanes

Battery capacity
Weather

Injury Risk
Collisions
Vandalism and theft

Parking
300
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How did your e-bike make you feel?

alright

great fast gt independent mobile

posmve

heal y active empowered SI':jarper

ha thrifty young _
ppy fun . fantastic

dWesome

BCO'COHSCNUS a']XHJUS liberated niilaXEd comfortable
energetic scared ~ §00 gratef
ful :
peaceiu unsure free hea|thlel’
invigorated
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Average Odometer Readings by City Highest Avg Odometer:
1. Richmond — 640 mi

Moraga — 566 mi
Pinole — 480 mi

Pinole

<

Sari Pablo;
&

ElfCerrito)

2
3
4. Brentwood — 468 mi
5

Danville — 420 mi

Lowest Avg Odometer:

aeerporstes 1. Clayton —150 mi
2. Lafayette — 150 mi
Sl 3. San Pablo — 153 mi
\ . 4. Hercules — 170 mi

Pleasant Hill — 189 mi




Charging Behavior

What level is your battery when you typically recharge? How frequently do you charge your e-bike?

70%
Always

60%

80-100%
50%

60-80% 40%

40-60% 30%

20%
20-40%

10%

v B -

0% 5% 10% 15% 20% 25% 30% Dally 1-3 times per 1-3 times per Rarely
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Odometer Reading and Charging Frequency

100%
90%
80%

70%

60%
50%
40%
30%
20%
10%
0% |

<200 mi 200-400 mi 400-600 mi 600-800 mi  800-1000 mi 1000+ mi

W Daily 1-3 times per week 1-3 times per month Rarely
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Frequency of Car Trip Replacement by Primary Mode*

80.00%
70.00%
60.00%

50.00%

40.00%

30.00%

20.00%

10.00% I I I
0.00% 1 . -

Never 1-3 times per month 1-3 times per week Daily

B E-bike B Car mBike M Transit
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Respondents don’t know their average travel distance

Average Distance When
Average E-bike Trip Distance

Replacing Car Trip
m 0-2 miles m 3-5 miles m 5-8 miles m 8-10 miles ®m 0-2 miles m 3-5 miles ® 5-8 miles m 8-10 miles
®m 10-15 miles 15+ m | don't know ®m 10-15 miles 15+ m | don't know
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