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This capstone project conducts an in-depth analysis of Denver’s e-scooter travel data from a 
transportation planning perspective. It helps address the city’s current e-scooter challenges and provides 
recommendations for how Denver’s planning initiatives should account for growing usage of new 
micromobility transportation modes.

Problem Statement and Background
Beginning in late Spring 2018, dockless e-scooters were deployed throughout Denver by private mobility 
companies. Between this 2018 starting point and April 2019, over 1.3 million scooter rides were 
completed, and the numbers continue to grow—with another 1.6 million scooter rides taken between 
July 2019 and January 2020 (DOTI e-scooter ridership data). E-Scooters and other emerging mobility 
options are providing a completely new way to get around in Denver, which has major implications on 
city planning and policy initiatives, and the residents these initiatives support.  

Despite the convenience of e-scooters, cities are just beginning to understand how micromobility will 
impact transportation mode share, safety, equity and other factors. From a transportation planning 
perspective, e-scooters and other emerging modes present new challenges on both the macro and micro 
scales. At the macro scale, the emergence of new travel modes means that urban planners have a blind 
spot in understanding how people are moving around urban areas. Without this information, forecasting 
transportation mode share and ensuring transportation infrastructure matches these mode shifts is 
nearly impossible. At the micro scale, e-scooters and other smart transportation options are reshaping 
how our roadways, bike lanes and sidewalks are used. This will have a powerful impact on how urban 
spaces are used and shaped, which presents a new sort of challenge for urban planners.  

Research Summary

This project contains four major elements: Background Research, Project Methodology, Data Analysis 
and Findings, and Recommendations/Implementation. 

Background Research 
This section begins by defining micromobility and the different types of ‘shared micromobility’ 
transportation options commonly seen in cities today, including e-scooters. Shared micromobility 
focuses on corporate or publicly-owned micromobility fleets that are available for the public to rent. It 
does not refer to private individuals’ use of micromobility technologies, including scooters, motorized 
skateboards, One Wheels, or other modes. Micromobility solutions are typically enabled by smartphone 
apps and have rapidly expanded transportation choices by allowing city residents to quickly and easily 
rent bikes or scooters for travel through metropolitan areas (National Institute for Transportation 
and Communities, 2020). Next, this section summarizes recent e-scooter ridership trends and user 
demographics, identifies key challenges related to e-scooter usage, and discusses perceptions of 
e-scooter usage from residents in several US cities. City policies related to bike lane expansion, parking, 
equity, sustainability, and emerging technology are then discussed. Finally, several policy-related case 
studies are identified around equity challenges, e-scooter permitting, and the legal challenges associated 
with e-scooter data.
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Project Methodology
For this capstone project, the Denver Department of Transportation and Infrastructure (DOTI) provided 
ridership data for all e-scooter trips taken between July 1, 2019 and January 23, 2020. The original 
ridership dataset provided by DOTI included 2,173,018 total trips. Two key data cleaning steps were 
completed to remove inaccurate or erroneous trips, leading to a total of 1,652,277 trips to for analysis. 
This equates to about 230,000 e-scooter trips per month over the almost 7-month study period. This 
data and several different analysis techniques were used to answer the following research questions:

In addition to this research, three specific high-ridership corridors were identified for demographic and 
in-person observational analysis of e-scooter ridership behavior. Unfortunately, the in-person analysis 
did not happen due to Denver’s Covid-19 stay at home order. To supplement this lost research section, 
analysis of ridership during the stay at home order was completed. 

Analysis and Findings
This section identifies hot spots of high ridership throughout the city and analyzes changes in ridership 
throughout the seven-month study period. Some of the key data points are summarized in the series of 
figures below. First, the map shows a hot spot analysis of all 1.65 million e-scooter trip destinations for 
the whole study period timeline (July 2019 to January 2020). Trip destinations are concentrated primarily 
in the downtown core and then along some of the major roadway corridors to the north, east and south 
of downtown. 
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Second, the figures below show total weekly ridership trends between July 2019 and January 2020, 
along with additional ridership insights from this timeframe. Average weekly ridership from July to 
mid-September 2019 was over 70,000 rides per week before fall and winter weather led to reduced trip 
numbers. The average number of e-scooter trips per day during the study period was 8,020. The most 
trips completed in a single day was 18,160 trips on 8/3/19 and the least trips completed in a single day 
was 22 trips on 10/29/19 (when it was a high of 18 degrees and snowing).  
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Recommendations/Implementation
Based on the analysis and key findings, five groups of recommendations were developed around 
permitting process, e-scooter safety, equity requirements, e-scooter parking, and targeted locations 
for upgraded e-scooter/bicycle facilities. These recommendations are summarized below, while the full 
capstone provides more details and an implementation timeline.

Understanding e-scooter ridership is critical to the City and County of Denver’s mobility goals related to 
mode choice (goal of reducing single-occupant vehicle (SOV) commuters from 73 percent to 50 percent 
by 2030), safety (Denver Vision Zero seeks to eliminate bicyclist and pedestrian deaths by 2030), and 
equity (providing a connected multi-modal network that allows everyone in Denver to get around safely 
and reliably) (Denver Mobility Action Plan, 2017). Findings from this project will also be useful as DOTI 
and Community Planning and Development begin to implement the new Denveright suite of plans. This 
project is an important first step towards meeting these goals and improving the e-scooter experience in 
Denver for riders and non-riders alike. 


