
Mode Replacement for Gas-Powered Vehicle
-Members of Class 1 were less likely to replace 
gas-powered vehicle trips with e-bike trips. 

-High income, white or Asian/Pacific Islander, 
30-50 year old males were more likely to be in 
Class 1
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Did the program enable low-income and minority populations in Denver to acquire an e-bike? 

Did buying an e-bike lead to mode shift? 

If a mode shift occurred, across which modes and for whom did this happen?

SURVEY DATA
-At the end of 2022, CASR distributed a survey to e-bike rebate redeemers and had 958 respondents.
-The survey asked questions on the following topics, among others:
 -Frequency of trips by mode (e.g., gas-powered vehicles, bicycles, walking, transit) before and after purchasing the e-bike.
 -Estimated reduction in average trip miles by gas powered vehicles.
 -Whether they would have bought an e-bike if the rebate voucher would not have been made available.
 -Household income, age and gender 

METHODS
1. Exploratory Analysis
We conducted a series of one-way ANOVA tests to identify intergroup variability across age, gender, and income. There were 
significant differences across the following:
-Age and income groups on purchase decision if a rebate was not offered. 

The transportation sector is one of the largest contributors of greenhouse gas emissions in the United States. While climate 
friendly transportation modes like electric bicycles (e-bikes) continue to gain popularity, the high initial cost often remains a 
hurdle. Some states, cities, and local organizations have started e-bike rebate programs in order to promote mode shift. 

In 2022, Denver's Office of Climate Action, Sustainability, and Resiliency (CASR) launched an income-based e-bike 
incentive pilot program. Elements of the program included: 

-Point-of-sale e-bike vouchers, eligible at trusted brick and mortar bike shops within five miles of Denver.

-Standard e-bike rebates of $300; e-cargo bike qualified for an additional $200. 

-Income-qualified rebates of $1200 for residents enrolled in a program meant to support low-income residents, like Medicaid. 

SURVEY FINDINGS

Role of the Rebate in Purchase Decisions
-Three percent (3%) would have bought an e-bike without the rebate.

-Forty-three percent (43%) said the rebate acted as a nudge to buy 
an e-bike.

-Fifty-seven percent (57%) would not have bought an e-bike without 
the rebate.

Average Trip Replacement
-Respondents replaced 3.4 round car trips and 22 miles of weekly 
vehicle travel.

-Low-income respondents replaced 4.2 round trips and 30 miles of 
weekly vehicle travel.

-Low-income and marginalized people, who would otherwise have 
difficulty purchasing an e-bike, benefitted from this rebate program. 

-The return on investment for the e-bike rebate program was likely 
higher for low-income, marginalized groups.

-Marginalized people, whether financially, racially or by gender, more often 
used e-bikes as a replacement for their automobile compared to their 
high-income, White compatriots. 

LATENT CLASS MODEL FINDINGS

Puchase without Rebate
-Members of Class 1 were more likely to 
purchase an e-bike without a rebate.

-High income, white, 30-41-year-old males 
were more likely to be in Class 1 than in any 
other class.

By the end of it's first year, the program saw 
significant success. The City of Denver had:

-Spent $4.7 million to provide vouchers to 4,734 
residents.

-Engaged 30 local bike shops to participate.

-Distributed 49% of vouchers and 67% of funding 
to income-qualified residents.

The high demand for Denver's rebate program 
offers researchers the opportunity to study and 
improve the environmental and equitable 
outcomes of future programs. Image: CASR

0% 10% 20% 30% 40% 50% 60% 70% 80%

Percent of E-Bike Rebate Redeemers Who Reported Modal Reduction

Gas vehicles

Public transit

Conventional bike

Walk

71%

48%

26%

24%

-Age, income, and gender in automobile mode replacement frequency.
-Gender and income groups for public transit and bicycling trips 
respectively.

2. Latent Class Analysis
We used a latent class model (LCM) with covariates to identify  which 
socio-demographic groups were likely to purchase an e-bike without the 
rebate or replace their automobile trips with an e-bike.
-Categorical variables: age, gender, income, and race/ethnicity
-Covariate for purchase decision: decision to purchase or not
-Covariate for mode replacement: Whether or not the respondent 
selected "less often" for that specific mode Schematic representation of latent class modeling with covariates

Mode Replacement for Public Transit
-Members of Class 1 were less likely to replace 
public transit trips with e-bike trips.

-Similar to the gas-powered vehicle model, high-
income, white people were more likely to be in 
Class 1.


