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ABSTRACT 

 

 

In the first nine months of 2019 alone, Washington, D.C. riders took 4.5 million 

micromobility trips, nearly 6% of the total number of trips that occurred across the United States 

the year prior.1 As the micromobility market continues to dynamically evolve, the District of 

Columbia’s government continues to work towards achieving its Vision Zero goals, while 

incorporating these new modes of transportation. New innovations create both real and perceived 

impacts on micromobility users and all those with whom they share public space with as 

micromobility becomes more engrained in our cities.  

While micromobility raises concerns around enforcement, data protection, and market 

stability, the benefits of small, shared mobility devices are numerous when properly integrated 

into existing active transportation systems. In order to do so, cities must understand how these 

two systems can be integrated into the same, often limited, infrastructure. This paper focuses on 

determining accurate speeds for e-scooters and bicycles through place-based, on-site 

observations at a high-risk intersection within downtown D.C. to better understand the 

interactions between these two small modes within the context of Vision Zero. Specifically, this 

paper explores the intersection of context appropriate speeds and complete street design. While 

e-scooters travel at a slower speed than confident cyclists, this form of micromobility 

experiences only a slightly higher rate of serious injury than other micromobile modes. I argue 

that on-going innovations in micro-mobility are a critical factor in achieving Vision Zero goals 

and need to receive special, iterative attention as part of active transportation policies.  

 
1 In 2018, 84 million micromobility trips were recorded in the U.S.; Sharada Strasmore, “Dockless Bikes and 

Scooters 2020 Program,” (presentation, Dockless Mobility Workshop - Metropolitan Washington Council of 

Governments, Washington D.C., December 9, 2019);  “Shared Mobility in the U.S.: 2018,” NACTO, accessed 

December 1, 2019. https://nacto.org/shared-micromobility-2018/, 5.  

https://nacto.org/shared-micromobility-2018/
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RESEARCH QUESTIONS 

 

1. What real and perceived threats to safety do micromobility devices present to the urban 

streetscape? 

 

2. How should new and ongoing innovations in micromobility be included D.C.’s short- and 

long-term strategies used to achieve Vision Zero? 

 

3. When compared to traditional bicycles, do e-scooters present an increased safety 

challenge to riders and those around them?  
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INTRODUCTION 

Twenty-first century cities are facing rapid urbanization and densification at increasing 

rates as the global economy shifts and the changing climate impacts the way we live. As a result, 

urban dwellers find themselves seeking ways of navigating cities with less reliance on privately 

owned or single occupancy vehicles, despite continued sprawl. Transit ridership is beginning to 

grow again as urban dwellers seek affordable, convenient and less environmentally impactful 

ways of traversing their regions.2 New innovations in micromobility, including shared electric 

scooters, are quickly becoming a part of both our vernacular and day-to-day lives.  

In 2018, micromobility riders in the United States took over 84 million micromobility 

trips, as defined by the National Association of City Transportation Officials (NACTO) as shared 

bikes, e-bikes and e-scooters. These devices provide a lower impact alternative to private 

vehicles, provide vital first and last mile connections to existing transit, and can lower the barrier 

to entry to more traditional active transportation modes.3  Bird, one of the earliest entries to the 

shared e-scooter market in the U.S., says their mission is to “reduce traffic congestion and carbon 

emissions by providing people with a safe, affordable, and environmentally friendly alternative 

to cars” for both short and last mile trips.4 E-bikes have been shown to create a mode shift away 

from personal vehicles while decreasing congestion and providing a more accessible alternative 

to cycling for those who may not otherwise consider active transportation a viable mode, a trend 

that may be widespread amongst micromobility.5 While micromobility raises a number of 

 

2 Justin George, “A Glimmer of Hope as Ridership Rebounds for Metro and Other Transit Systems,” The 

Washington Post, published October 5, 2019, https://www.washingtonpost.com/local/trafficandcommuting/a-

glimmer-of-hope-as-ridership-rebounds-for-metro-and-other-transit-systems/2019/10/05/f4e92aae-e5f4-11e9-a331-

2df12d56a80b_story.html. 

3 “Shared Mobility in the U.S.: 2018,” 5-7. 

4 “Cities,” Bird, accessed October 4, 2019, https://www.bird.co/cities/. 

5 John MacArthur, et al, “A North American Survey of Electric Bicycle Owners”, National Institute for 

Transportation and Communities NITC-RR-1041, published March 2018, 

https://www.washingtonpost.com/local/trafficandcommuting/a-glimmer-of-hope-as-ridership-rebounds-for-metro-and-other-transit-systems/2019/10/05/f4e92aae-e5f4-11e9-a331-2df12d56a80b_story.html
https://www.washingtonpost.com/local/trafficandcommuting/a-glimmer-of-hope-as-ridership-rebounds-for-metro-and-other-transit-systems/2019/10/05/f4e92aae-e5f4-11e9-a331-2df12d56a80b_story.html
https://www.washingtonpost.com/local/trafficandcommuting/a-glimmer-of-hope-as-ridership-rebounds-for-metro-and-other-transit-systems/2019/10/05/f4e92aae-e5f4-11e9-a331-2df12d56a80b_story.html
https://www.bird.co/cities/
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concerns for cities, including enforcement, data protection, market stability, and procurement, 

rider safety and infrastructure remains the top priority and must be addressed as the 

micromobility market continues to grow without signs of stopping.6  

As new infrastructure enters the urban domain, municipalities and their planners must 

adapt to an increasingly multimodal landscape as we shift to include micromobility in spaces 

previously reserved for active transportation. Simultaneously, cities across the country are facing 

pressure to create safer streetscapes through the adoption of Vision Zero practices as a result of 

increased roadway fatalities—so much so that the “Vision Zero Act of 2019” was introduced to 

the U.S. House of Representatives in October of 2019.7 In the National Capital Region, 

comprising of the District of Columbia and the surrounding area, more than 25% of “roadway 

deaths” were cyclists and pedestrians in 2014, including in the District of Columbia, which was 

announced as one of ten national “Vision Zero Focus Cities” in 2016.8  

Despite the call for improvements on paper through Vision Zero and the Mayor 

announcing a goal of achieving zero traffic fatalities by 2024 , the city is not adapting fast 

enough.9 In 2018 the District saw the highest number of recorded traffic fatalities in ten years 

while simultaneously added new mobility technology to already stressed infrastructure in the 

urban landscape. According to the Center for Disease Control, the U.S. has a higher fatalities per 

 
https://ppms.trec.pdx.edu/media/project_files/NITC_RR_1041_North_American_Survey_Electric_Bicycle_Accessi

ble.pdf. 
6 “Shared Mobility in the U.S.: 2018,” 5. 
7 Sission, Partrick, “New Bill Aims to Counter Alarming Rise in Pedestrian Deaths With Funding for Safer Streets,” 

Curbed, published October 12, 2019, https://www.curbed.com/2019/10/23/20928815/vision-zero-traffic-deaths-safe-

streets-transportation 

8 “2014 Bicycle and Pedestrian Plan for the National Capital Region,” Metropolitan Washington Council of 

Governments, accessed October 5, 2019 http://gis.mwcog.org/webmaps/tpb/bikepedplan/; Leah Shahum, “10 Cities 

Lead National Efforts to Eliminate Traffic Fatalities,” Vision Zero Network, published January 26, 2016, 

https://visionzeronetwork.org/vzn_focus_cities/ 

9 “The Vision Zero Initiative,” District Department of Transportation, accessed October 12, 2019, 

https://ddot.dc.gov/page/vision-zero-initiative. 

https://ppms.trec.pdx.edu/media/project_files/NITC_RR_1041_North_American_Survey_Electric_Bicycle_Accessible.pdf
https://ppms.trec.pdx.edu/media/project_files/NITC_RR_1041_North_American_Survey_Electric_Bicycle_Accessible.pdf
https://www.curbed.com/2019/10/23/20928815/vision-zero-traffic-deaths-safe-streets-transportation
https://www.curbed.com/2019/10/23/20928815/vision-zero-traffic-deaths-safe-streets-transportation
http://gis.mwcog.org/webmaps/tpb/bikepedplan/
https://visionzeronetwork.org/vzn_focus_cities/
https://ddot.dc.gov/page/vision-zero-initiative
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kilometers cycled than other high-income countries and notes that cyclists should “always wear a 

helmet” without regard to the importance of street design and infrastructure in areas where active 

transportation is heavily utilized.10 Should micromobility be properly integrated into existing 

bike infrastructure, these small devices have the potential to become a capacity building tool as 

the District works to build a safe and comprehensive shared mobility network.11 However, there 

are large gaps in information leading to this integration, including a need to understand how 

scooters and bikes share space within the downtown core, which will be addressed in this paper.  
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10 “Injury Prevention & Control: Global Road Safety,” Center for Disease Control and Prevention, accessed 

December 10, 2019, https://www.cdc.gov/injury/features/global-road-safety/index.html; safer cycling through 

improved infrastructure (page 2089). 

11 “Advocacy,” Washington Area Bicyclists Association, accessed October 12, 2019, https://waba.org/advocacy/. 

https://www.cdc.gov/injury/features/global-road-safety/index.html
https://waba.org/advocacy/
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LITERATURE REVIEW 

 

Shared e-scooter company Bird launched its first fleet in Santa Monica in late 2017 after 

initially founding the company in 2015 and continues to be piloted in many major cities.12 As 

such, academic literature surrounding the adoption of shared e-scooters and other mobility is 

limited. However, several associations and private companies have begun to devote resources to 

studying the adoption of scooters as well as the governance needed to do so. Among these 

companies, consulting firm Deloitte remains a leader in providing guidance to municipalities 

looking to build a regulatory framework through which contracts with scooter operators can be 

made and carried out.13 Similarly, the innovation that leads the businesses behind micromobility 

has come under review by Forbes for and other business-focused media for the business models 

ability to engage both the public and government entities, as well as their focus on tech in the 

public domain.14  

Organizing bodies and associations including the National Association of City 

Transportation Officials (NACTO) and the Society of Automotive Engineers (SAE) have started 

defining micromobility devices and providing early guidance on integration and regulation.15 

SAE notes that while the latest iterations of micromobility have been perceived as disruptive, 

 
12 Will Yakowicz, “This $118 Millions Electric Scooter Company Created a Phenomenon in Los Angeles and Now 

Wants to Take Over the World,” Inc., published March 23, 2018, https://www.inc.com/will-yakowicz/the-bird-

electric-scooter-phenomenon.html. 
13 Rasheq Zarif, et al., “Small is Beautiful: Making Micromobility Work for Citizens, Cities, and Service Providers,” 

Deloitte Development, accessed September 7, 2019,   

https://www2.deloitte.com/content/dam/insights/us/articles/5000_small-is-beautiful/DI_Small-is-beautiful.pdf. 

14 Adeyemi Ajao, “Electric Scooters and Micro-Mobility: Here’s Everything You Need to Know,” Forbes, published 

February 1, 2019, https://www.forbes.com/sites/adeyemiajao/2019/02/01/everything-you-want-to-know-about-

scooters-and-micro-mobility/#2f2ced085de6; John Frazer, “’Failing to Success’ With Micromobility,” Forbes, 

Published June 25, 2019, https://www.forbes.com/sites/johnfrazer1/2019/06/25/failing-to-success-with-

micromobility/#46ae46f714ef. 

15 “Guidelines for Regulating Shared Micromobility”; “SAE J3194 Taxonomy and Classification of Powered 

Micromobility Devices,” SAE International, accessed December 4, 2019, 

https://saemobilus.sae.org/content/j3194_201911, 2-3. 

https://www.inc.com/will-yakowicz/the-bird-electric-scooter-phenomenon.html
https://www.inc.com/will-yakowicz/the-bird-electric-scooter-phenomenon.html
https://www2.deloitte.com/content/dam/insights/us/articles/5000_small-is-beautiful/DI_Small-is-beautiful.pdf
https://www.forbes.com/sites/adeyemiajao/2019/02/01/everything-you-want-to-know-about-scooters-and-micro-mobility/#2f2ced085de6
https://www.forbes.com/sites/adeyemiajao/2019/02/01/everything-you-want-to-know-about-scooters-and-micro-mobility/#2f2ced085de6
https://www.forbes.com/sites/johnfrazer1/2019/06/25/failing-to-success-with-micromobility/#46ae46f714ef
https://www.forbes.com/sites/johnfrazer1/2019/06/25/failing-to-success-with-micromobility/#46ae46f714ef
https://saemobilus.sae.org/content/j3194_201911
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shared micromobility is rooted in the shift away from private car ownership in urban centers.16 

Both SAE and NACTO have found that the majority of e-scooter trips are under two miles, while 

e-bikes enable longer trips.17 These organizations, as leaders in their field, will help to provide 

necessary guidance to cities looking to integrate micromobility and create a common vernacular 

amongst professionals. In the same regard, data from Populus in Figure 1 found that scooting in 

D.C. spiked during morning rush hour before increasing in use into evening rush hour, 

supporting the notion that micromobility may be positivity impacting mode shift, although some 

early surveys have found that micromobility has replaces walking trips, possibly because riders 

enjoy the novelty of the devices.18  

FIGURE 1.  Distribution of Trips by Time of Day in Washington, D.C; Populus.19 

 

 
16 Annie Chang, et al., “Trend or Fad? Deciphering the Enablers of Micromobility in the U.S.,” SAE International, 

published July 2019, https://www.sae.org/binaries/content/assets/cm/content/topics/micromobility/sae-

micromobility-trend-or-fad-report.pdf. 

17 Ibid, 5.  

18 A Portland, Ore. study showed that 37% respondents may have walked to their destination if not for 

micromobility; Ibid, 9. 
19 Chang, 8. 

https://www.sae.org/binaries/content/assets/cm/content/topics/micromobility/sae-micromobility-trend-or-fad-report.pdf
https://www.sae.org/binaries/content/assets/cm/content/topics/micromobility/sae-micromobility-trend-or-fad-report.pdf
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 Despite limited research on the new technology utilized by e-scooters, there is significant 

literature exploring bike safety and infrastructure, including the integration of Vision Zero 

practices and bikeshare, which provide a basis of understanding for this study. The most notable 

research includes NACTO’s bikeshare study that points to strong connection between 

infrastructure and rider capacity that typically results in increased safety, and the organization’s 

Guidelines for Regulating Shared Micromobility notes that integrating micromobility into cities 

may require design adaptions that provide “a safe, low-stress network of places to ride”.20 Alta 

Planning has also developed strong resources to reference for protective intersection design that 

aid in the creating of low stress networks.21   

In a Canadian study, researchers found that novice riders are more comfortable on e-bikes 

because the motorized component can aid in stops and starts at intersections, riding with 

traffic— including experienced cyclists, with a significantly lower environmental impact than 

automobiles.22 This supports findings from Portland State University’s National Electric Bike 

Owner Survey. While the survey focuses on privately owned e-bikes, it found that micromobility 

modes can promote those who may typically drive to utilize more active forms of 

transportation.23 

 It has long been recognized that cycling safety, perceptions of safety, and infrastructure 

are strongly interconnected. A study of BikeScore’s bike lane data in several major North 

 
20 “Urban Bikeway Design Guide,” National Association of City Transportation Officials, accessed September 7, 

2019, https://nacto.org/publication/urban-bikeway-design-guide/; “Guidelines for Regulating Shared 

Micromobility,” 40. 
21 Joe Gilpin, et al., “Evolution of the Protected Intersection”, Alta Planning and Design, published December 2015, 

https://altaplanning.com/wp-content/uploads/Evolution-of-the-Protected-Intersection_ALTA-2015.pdf. 

22 John Pucher and Ralph Buehler, “Safer Cycling Through Improved Infrastructure,” American Journal of Public 

Health 106: no. 12 (December 2016), 2089. 

23 John MacArthur, et al, “A North American Survey of Electric Bicycle Owners”, National Institute for 

Transportation and Communities NITC-RR-1041. Published March 2018, 

https://ppms.trec.pdx.edu/media/project_files/NITC_RR_1041_North_American_Survey_Electric_Bicycle_Accessi

ble.pdf. 

https://nacto.org/publication/urban-bikeway-design-guide/
https://altaplanning.com/wp-content/uploads/Evolution-of-the-Protected-Intersection_ALTA-2015.pdf
https://ppms.trec.pdx.edu/media/project_files/NITC_RR_1041_North_American_Survey_Electric_Bicycle_Accessible.pdf
https://ppms.trec.pdx.edu/media/project_files/NITC_RR_1041_North_American_Survey_Electric_Bicycle_Accessible.pdf
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American cities found that bike lane networks greatly increase the perception of safety by avid 

commuter cyclists and more casual, recreational cyclists alike.24 A similar study, focused in San 

Francisco on those who use motorized vehicles as their primary mode of transportation, as well 

as consistent cyclists, found that both “are more comfortable on roadways with separated 

bicycling facilities than those with shared space,” although the U.S. lacks strong national policy 

regarding bike lanes and local political will can be hard to capture in the most bike-friendly of 

cities.25 In conclusion, all research points to positive perceptions around separated infrastructure 

for small, often-human powered, modes in order to increase roadway safety. To do so, the 

existing body of research argues that increased ridership to reach critical mass is also needed, 

which can be achieved with the increased integration of micromobility.26 

 

 

 

 

 

 

 

 

 
24 Michael Branion-Calles, et al., “Associations Between individual Characteristics, Availability of Bicycle 

Infrastructure, and City-wide Safety Perceptions of Bicycling in 6 Canadian and U.S. Cities,” Transportation 

Research Part A 123 (2019), 233. 

25 Jason Henderson, Street Fight: The Politics of Mobility in San Francisco (University of Massachusetts Press: 

2013), 112 – 116. 

26 Ibid. 
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BEST PRACTICE REVIEW 

Few cities have begun to fully integrate micromobility into existing Vision Zero or active 

transportation plans. However, a review of global best practices addressing cycling safety, 

Vision Zero implementation, and micromobility integration pilots, can provide resources to 

incorporate into plans going forward alongside city-specific data. 

Vision Zero 

The Vision Zero movement was founded in Sweden in the 1990’s to combat traffic-

related fatalities and injuries through a collaborative, multi-disciplinary approach for all road 

users including drivers, cyclists, pedestrians, and now micromobility.27 A study comparing 

Swedish practices with those in the U.S. found that American policies combine infrastructure 

improvements with education, cycling initiatives, and law enforcement.28 In contrast to European 

cities, the U.S. lacks robust cycling infrastructure. Cities could see more diverse ridership and 

increased safety with the development of separate infrastructure including off-road paths or trails 

and heavily protected cycle tracks with intersection modifications to limit dangerous interactions 

with motor vehicles.29 

In response to high rates of serious injury30 or death caused by a motor vehicle, New 

York City has set not only U.S. precedents for their Vision Zero policies, but global practices as 

well. 31 Known for its traffic and congestion, the city committed itself to mitigate road related 

crashes with great success in the program’s five year history in part due to collaborative 

 
27 “What is Vision Zero?,” Vision Zero Network, accessed December 10, 2019, 

https://visionzeronetwork.org/about/what-is-vision-zero/. 

28 Matthew Cushing, et al, “Vision Zero in the United States Versus Sweden: Infrastructure Improvement for 

Cycling Safety,” American Journal of Public Health 106: no. 12, (December 2016), 2178. 

29 Ibid, 2179. 

30 Commonly thought of as those injuries requiring hospitalization; Pucher, 2089.  

31 “NYC Vision Zero”, City of New York, accessed December 3, 2019, 

https://www1.nyc.gov/site/visionzero/index.page.  

https://visionzeronetwork.org/about/what-is-vision-zero/
https://www1.nyc.gov/site/visionzero/index.page
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partnerships that are combined with legislation, street design and law enforcement largely 

focused on crash investigations and speeding.32 Understanding speeds and crashes play a crucial 

role in creating a safer environment; engineering interventions in New York since 2005 have 

seen a 34% decrease in fatalities, in large part due to creating “designated spaces” for all road 

users.33 New York has notably grown its bike network to 1,240 miles and installed interim posts 

along protected bikeways to deter cars and intends to quickly replace them with more robust and 

permanent concrete curbs or buffers.34 

By providing safe spaces for all road users to cohabitate- including cyclists and 

pedestrians- New York has improved its safety and breathed fresh life into its intersections and 

pedestrian plazas. Following examples set by New York, DC has the opportunity to increase the 

safety of cyclists, micromobility users, and pedestrians alike by improving speed-specific 

infrastructure and adapting it to suit the needs of an increased user base, thus persuading e-

scooters off of sidewalks in heavy pedestrian areas in the Central Business District and into bike 

lanes.  

Cycling Infrastructure 

Understanding best practices in bike infrastructure that support cyclist behaviors and 

mitigate potentially fatal interactions with cars allow for a critical assessment of remaining needs 

in the central business district. While useful lessons can be learned from cycling havens in 

Denmark and the Netherlands, the best models for D.C. include areas where cycling culture does 

not reign supreme, and thus rely on infrastructure, such as Boston and New York. 

 
32 “Vision Zero Action Plan,” City of New York, published 2014, 

https://www1.nyc.gov/assets/visionzero/downloads/pdf/nyc-vision-zero-action-plan.pdf, 7. 

33 Ibid. 

34 “Vision Zero Year Five Report,” City of New York, published March 2019, 

https://www1.nyc.gov/assets/visionzero/downloads/pdf/vision-zero-year-5-report.pdf, 34-38. 

https://www1.nyc.gov/assets/visionzero/downloads/pdf/nyc-vision-zero-action-plan.pdf
https://www1.nyc.gov/assets/visionzero/downloads/pdf/vision-zero-year-5-report.pdf
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Studies of cycling infrastructure in the U.S. and abroad find a positive correlation  

between protective infrastructure and reduced injuries, as noted in Boston’s Vision Zero plan.35 

Cyclists in Denmark, Germany, and the Netherlands rely heavily on collector streets to navigate 

their respective European cities. Along with teaching traffic safety in schools to education all 

road users regardless of mode, the cities employ a wide range of traffic calming infrastructure 

including low speeds, chicanes, and raised intersections to ensure the safety of vulnerable 

users.36 Cycle tracks without adjacent parking have also been shown to be significantly safer 

than lanes solely protected by parked cars or collector roads without infrastructure, perhaps 

because drivers are more aware of cyclists when not hidden by another vehicle, low traffic roads 

can prompt higher vehicle speeds, and certainly because the risk of dooring is lower.37  

While collector roads reduce car speeds, thus lowering the risk of serious injury for those 

involved in crashes, arterial roads often provide the quickest route to one’s destination, and are 

home to the most heavily utilized on-street bike lanes in the District. As such, studies of 

intersections in similarly car-dominated Perth, U.K. road safety, and a study of the role of arterial 

roads on public health provides useful best practices.38 Arterial roads are often subject to 

redesign and reconstruction due to the continuous stress of heavy motor vehicle use which can 

impact public health in a variety of ways, including but not limited to crashed with more 

vulnerable road users.39 In Perth, researchers found that intersections with non-signalized 

intersections (i.e. a four-way stop or other designs) and cyclists “claiming the lane” when bike 

 
35 Pucher, 2089. 

36 Ibid. 

37 Ibid, 2090. 

38 Lynn Meuleners, et al., “Safer Cycling and the Urban Road Environment: A Case Control Study,” Accident 

Analysis and Prevention 129 (2019), 342. 

39 Carolyn McAndrews, “Understanding and Improving Arterial Roads to Support Public Health and Transportation 

Goals,” American Journal on Public Health 107, no. 8 (August 2017), 1278. 
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lanes are not available increase safety due to increased visibility and heightened caution.40 

London’s Vision Zero policies promote similar practices in areas removed from the bike 

network- which they aim to double.41 However, bike lanes are still necessary infrastructure along 

arterial roads and contribute to the perceptions of safety needed to further promote active 

transportation for those who are “interested by concerned” in pursuing lower impact 

transportation modes.42  

In the U.S., Boston found that increasing the city’s capacity for cycling plays an equal 

role and found that increased infrastructure and ridership together have prompted a drop in injury 

and crash rates, which is support by findings from Federal Highway Administration.43  Thus, 

inclusive policies and infrastructure combined have the greatest impact. E-scooters, when paired 

with existing active transportation goals and policies, can help to provide critical mass via a 

strong cross-section of users, but more information is needed to understand the relationship 

between cyclists and scooters. 

 

E-Scooter Implementation 

Despite the recent introduction of e-scooters, some cities have seen particular success in 

the implementation of micromobility. Baltimore, has utilized micromobility to overcome long 

standing equity issues rooted in 20th century redlining practices.44 The Maryland city found that 

the negative perception of e-scooter safety is greatly exaggerated. During the pilot evaluation, 

 
40 Ibid, 343, 348. 

41 “Cycle Safety Action Plan”, Transport for London, accessed December 10, 2019, http://content.tfl.gov.uk/cycle-

safety-action-plan.pdf, 30. 

42 Branion-Calles, 233. 

43 Pucher, 2089; “Pedestrian and Bicyclist Intersection Safety Indices User Guide”, U.S. Department of 

Transportation Federal Highway Administration, published April 2007, 

https://www.fhwa.dot.gov/publications/research/safety/pedbike/06130/06130.pdf, 7.  
44 “Dockless Vehicle Pilot Program Evaluation Report”, Baltimore City Department of Transportation, published 

March 2019, 

https://transportation.baltimorecity.gov/sites/default/files/Pilot%20evaluation%20report%20FINAL.pdf, 10. 

http://content.tfl.gov.uk/cycle-safety-action-plan.pdf
http://content.tfl.gov.uk/cycle-safety-action-plan.pdf
https://www.fhwa.dot.gov/publications/research/safety/pedbike/06130/06130.pdf
https://transportation.baltimorecity.gov/sites/default/files/Pilot%20evaluation%20report%20FINAL.pdf
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the city found .087 emergency room visits per 1,000 rides and 40% of visits were related to 

lower extremity injuries.45 Compared to driving in Baltimore, scooting is a considerably safer 

alternative with zero anticipated fatalities and only 4% of the serious injuries; in comparison to 

biking, injuries are slightly more common but no fatalities were anticipated.46 Community 

members generally supported the program, which mandated that operators deploy 25% of 

scooters to equity zones to promote first and last mile connections in a city with comparatively 

limited public transportation, but were concerned about riding on sidewalks as well as safety and 

education about the devices.47 With the deployment of well-designed micromobility lanes, both 

concerns can be easily addressed.  

In stark contrast to Baltimore, Paris, France, has experienced some conflict with e-

scooters. Given the French culture around walking and cycling, paired with a large base of 

tourism, the Parisian government has seen large number of scooters improperly parked or being 

ridden on sidewalks, which increases the risk of injury.48 In response, the city has begun to 

impound vehicles out of compliance and fine operators, some of whom are deploying designated 

parking zones. In January 2020, the City of Lights will join the best practices of many U.S. cities 

in restricting the number of operators and fleet size, and enforcing governors on scooters to cap 

speed at 15 miles per hour.49 Scooting will also be required to take place in bike lanes, promoting 

the segregation of like-speed modes. DC, in comparison, allows scooting on sidewalks outside 

 
45 Ibid, 15. 

46 Ibid; In the same time frame, scooting resulted in 126 injuries to 91 cycling injuries, which may be a result of new 

ridership.   
47 Ibid, 20.  
48 Forrest Crellin, “Paris Clamps Down on Electric Scooters as Law of the Jungle Rules”, Reuters, published June 

24, 2019, https://www.reuters.com/article/us-france-paris-scooters/paris-clamps-down-on-electric-scooters-as-law-

of-the-jungle-rules-idUSKCN1TP1ZV.  

49 Flavie Halais, “Paris Ends an E-Scooter Melee with New Rules of the Road”, Wired, published November 8, 

2019, https://www.wired.com/story/paris-escooters-regulation/. 

https://www.reuters.com/article/us-france-paris-scooters/paris-clamps-down-on-electric-scooters-as-law-of-the-jungle-rules-idUSKCN1TP1ZV
https://www.reuters.com/article/us-france-paris-scooters/paris-clamps-down-on-electric-scooters-as-law-of-the-jungle-rules-idUSKCN1TP1ZV
https://www.wired.com/story/paris-escooters-regulation/
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the Central Business District where pedestrian traffic is generally lighter, and requires that 

scooters use bike lanes, where they exist.  

Two cities in the Pacific Northwest known for having a robust cycling culture- Portland, 

Oregon and Seattle, Washington are taking time to explore all angles of micromobility. In order 

to gather more data and Portland is conducting a second iteration of its E-Scooter Pilot Program 

through April 2020, following mixed results of a 2018 pilot.50 Despite bike infrastructure, 

scooters were involved in pedestrian conflicts and violated state traffic laws, including scooting 

on sidewalks. However, the pilot also noted that e-scooter replaced a significant number of 

personal vehicle or ride-hailing trips for Portlanders and even more for visitors. Seattle has 

developed a New Mobility Program within the Seattle Department of Transportation (SDOT) in 

order to build out frameworks with which the city can adapt to new micromobility devices in an 

ever changing market.51 In doing so, the city has created strong, collaborative relationships 

across transit, pedestrian, cyclist, and disability communities to ensure that any unintended 

consequences of a future program are mitigated to the best of the city’s ability.Together with a 

place -based analysis of D.C’s micromobility program in the Central Business District, these best 

practices can help to inform a path forward that is not only safe, but inclusive to all users.  

 

 

 

 

 
50 “Shared Electric Scooter Pilot”, Portland Bureau of Transportation, accessed December 15, 2019, 

https://www.portlandoregon.gov/transportation/77294.  

51 “Scooter Share”, Seattle Department of Transportation, published December 9, 2019, 

http://www.seattle.gov/transportation/projects-and-programs/programs/new-mobility-program/scooter-share. 

https://www.portlandoregon.gov/transportation/77294
http://www.seattle.gov/transportation/projects-and-programs/programs/new-mobility-program/scooter-share
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METHODOLOGY 

 

Given the short period of time since e-scooters entered the market, there is a limited body 

of research aimed at understanding the real and perceived safety elements of micromobility, 

nonetheless implications on Vision Zero. A body of place-based data is needed to provide critical 

insights into the means by which these new forms of mobility are being used for first and last 

mile connections in the urban core.  

The methodology for the data collection used to inform the Vision Zero adaptions needed 

to empower the devices further use and adaptation into active transportation policies was largely 

determined using the framework provided by the Federal Highway Administration’s “Analysis 

Context” tool in the Traffic Analysis Toolbox: Traffic Analysis Tools Primer which works to 

assess geographic scope, facility type, travel mode, management strategy, traveler response, 

performance measure, and tool.52  

This study focuses on those commuting within D.C.’s Central Business District via forms 

of micromobility during rush hour, thus providing the geographic scope of the project.53 The 

primary subjects of the study are users of privately owned bikes and shared e-scooters, devices 

which acts as the “travel mode.” The design and marketing of micromobility companies allow 

for easy identification of shared devices, though other modes were observed throughout the 

process. A focus on low-impact devices restricted to morning and evening rush hour allows a 

closer look at those most likely using forms of micromobility with greater frequency and comfort 

levels than those who only occasionally utilize these modes downtown. The existence of 

 
52 Vassili Alexiadis, et al., “Traffic Analysis Toolbox Volume I: Traffic Analysis Tool Primer (FHWA-HRT-04-

038)”, United States Department of Transportation Federal Highway Administration, published June 2004, 17. 

53 Rush hour in the D.C.-Metro area is commonly defined as 7:30 to 9:30 am and 4:00 to 6:00 pm; “Central Business 

District – Bikes”, District of Columbia Department of Transportation (DDOT), accessed October 5, 2019, 

https://ddot.dc.gov/sites/default/files/dc/sites/ddot/publication/attachments/dc_central_business_district_bikes.pdf. 

https://ddot.dc.gov/sites/default/files/dc/sites/ddot/publication/attachments/dc_central_business_district_bikes.pdf
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infrastructure serves as a management tool for micromobility traffic, which can be assessed 

through the collection of individual user speeds collected using a handheld detection device, and 

speaks to traveler response collected as a replacement for traveler response. Speed were collected 

using a handheld speed detection device. This provides a better understanding of the real and 

perceived hazards as well as the tools to be recommended at the conclusion of this paper.  

 In order to gain a comprehensive understanding of existing conditions, from which 

recommendations will be made, a brief spatial analysis was applied. The District of Columbia’s 

Department of Transportation has installed several different types of bicycle infrastructure, 

including cycle tracks, bike lanes and trails. By layering existing Bicycle Lane, crash data, and 

the Central Business District boundaries, a more narrow study area was identified, which aided 

in the understanding of the role bike infrastructure plays in promoting connectivity in the CBD. 

To further this understanding, the functional street classifications were added to the analysis.  

An additional analysis with Open Data DC’s “Crashes in D.C.” map identified vulnerable 

intersections within the study area that have existing bike infrastructure.54 Using data provided 

from DDOT, nine crash sites were identified where at least two cyclists were involved in a single 

incident within the study area; five of these accidents were in areas with cycling infrastructure on 

the spatial analysis in Table 1 and are listed below: 

1. L & 19th Street 

2. 15th St & Pennsylvania Ave 

3. 10th St & Massachusetts Ave 

4. 12h & Pennsylvania Ave 

5. 10th & Pennsylvania Ave 

 
54 As of November 30, 2019, the map was most recently updated on July 15, 2019. 
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The spatial analysis provided guidance for potential intersections at which speeds could 

be observed. However, street design and heightened security around federal buildings created 

limitations., including parked cars or center lane bikeways created limitations to the 

observations, as well as increased security near buildings operated by the federal government. Of 

the remaining five areas of interest, the three locations along Pennsylvania were eliminated due 

to the close proximity to the White House and a large complex of federal buildings including the 

Department of Justice’s Hoover Building. Likewise, Pennsylvania Avenue has a center-lane 

bikeway that, while moderate infrastructure, present challenges in collecting accurate data.55 The 

intersection of 10th and Massachusetts Avenue presented similar challenges. The intersection of 

L and 19th streets formed the ideal observation point as the one way bike-lane runs adjacent to 

the sidewalk and is separated by flexi-posts.  

Mode speed aids in defining the relationship between e-scooters and bicycles, and acts as 

the performance measure per the Traffic Analysis Tools Primer. Accurate data on mode speed 

allows for an understanding of how shared infrastructure is used and make recommendations to 

continue blending micromobility into the urban fabric. To capture this data, a handheld speed 

radar was used to track speeds approximately 20 feet after cyclists and scooters exiting the 

intersection and recorded via the data collected tool designed for the study in Figure 2. Care was 

also taken to note anectodical observations in the tool as other observed characteristics to further 

inform the recommendations made. While dockless vehicle parking and crash data also play a 

role , this data is protected by companies, which largely view the details of their ridership as 

proprietary data or in the case of serious incidents that result in hospital visits, protected under 

 
55 The Pennsylvania Avenue cycle track is only protected with flexi-posts immediately adjacent to intersections, the 

remainder of the bike lane is defined with white paint and scarce linear buffers.  
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Health Insurance Portability and Accountability Act (HIPPA) regulations; thus speed remains the 

key indicator of safety when interacting with cyclists. 

 

 
TABLE 1. Spatial Analysis of the Central Business District conducted by author 

 

It is important to note that the National Mall, while included in the Central Business 

District, was not included in the study as the National Park Service governs this land separately. 

National Park Service began permitting scooters on the National Mall beginning in the summer 

of 2019, over a year after their initial pilot in D.C.; both scooter and bicycle users are not 

permitted to ride on or within the memorials on National Park Service land and are advised to 

park them a “respectful distance from the memorial”.56 

 
56 “National Mall and Memorial Parks: Getting Around,” National Park Service, published September 6, 2019, 

https://www.nps.gov/nama/planyourvisit/gettingaround.htm. 

https://www.nps.gov/nama/planyourvisit/gettingaround.htm
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FINDINGS  

 

Over the course of the study period, both qualitative and quantitative data was collected 

to critically understand the relationship between those cycling and scooting. In total, 401 

bicycles and e-scooters were accounted for as part of the analysis over five hours of 

observations, providing a significant body of data to draw from. Additionally, conducting the 

quantitative data collection on-site, opposed to using GPS data or other remote means to assess 

speed, allowed for a robust quantitative analysis. This allows for a more contextual 

understanding of the findings, including the increasing role of e-bikes and other forms of 

privately owned micromobility that were not included in the analysis of vehicle speed. 

 Both the best practices and data collection suggest that when grouped with like-speed 

devices and integrated into the streetscape, scooting poses no greater safety threat than cyclists. 

Over the course of five hours of data collection at the intersection of L St and 19th St NW, a total 

of 401 bicycles and e-scooters were observed, as well as several other micromobility devices. 

Other powered micromobility devices are excluded from the data set, but do add to qualitative 

analysis. Although Capital Bikeshare is defined as shared micromobility device, it is categorized 

as a traditional bicycle for this analysis as it is solely human powered.57 

 Of the cyclists and micromobility users observed, bicyclists made up the vast majority of 

bike lane users at 83.8%; only 65 scooters were observed during the same study period, for 16.2 

% of non-car vehicles on the roadway. Both modes provided a robust sample size from which 

conclusions can be drawn. Cyclists travel at a larger range of speeds than those scooting, 

between 5 mph and 21 miles per hour, while shared e-scooters are capped at 11 miles per hour 

by governors on the devices and have a range of 12 miles per hour. Overall, the data collected 

 
57 “Guidelines for Regulating Shared Mobility”. 
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found that cyclists travel at an average speed of 12.4 miles per hour and e-scooters average 10.3 

miles per hour confirms that micromobility and cyclists can, and should, safely use the same 

infrastructure. The difference of 2.1 miles per hour is marginal when considering the range of 

speeds using the urban fabric from automobiles to pedestrians.   

 

Average Speeds (mph) 

Bike 12.4 

Scooter 10.3 

    

Range   

Bike 16 

Scooter 12 

    

Median Speed (mph) 

Bike 12 

Scooter 10 

   

Counts   

Bike 336 

Scooter 65 

Total 401 

 
TABLE 2. Analysis of Bicycle and E-scooter speeds based on author-collected data 

 

 

 

The biggest indicator of higher cyclist speeds was the presence of a moving vehicle in the 

car lanes parallel to the bike lane. When a vehicle was present, the upper quartile of speeds were 

reached, opposed to speeds consistent with the average 12.4 miles per hour, which was more 

typical when cars were not present. This points to the heightened levels of stress that can be 

mitigated by stronger infrastructure and the development of low- to moderate-stress routes. 

Likewise, both modes were at their slowest when a car blocked the bike lane, forcing them into 

the car lane in rush hour traffic; these extremes can be seen in Table 3.  
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TABLE 3. Comparing Bike and E-Scooter Speeds based on author-collected data 

 

Over the course of the observation period, a small number of privately owned devices 

were observed. Given the quick growth of micromobility, private ownership can be expected to 

grow. Despite growth in e-scooters and other standing devices, numbers in Capital Bikeshare 

ridership remained strong. For those who depend on shared micromobility, docked bike systems 

provide more consistency and reliability than looking for a dockless vehicle as part of a regular 

commute. 
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RECOMMENDATIONS 

 

By supporting micromobility and active transportation, the overall health of the region 

can be supported and D.C.’s Vision Zero goals more easily reached. Through the data and 

observations provided by place-based analysis and a review of current best practices, it is clear 

that micromobility is perceived as more dangerous than the data supports. When paired with 

active transportation, micromobility can aid in achieving the “critical mass” needed to promote 

further safety, and thus support the D.C.’s Vision Zero goals of creating complete streets for all 

and promoting context sensitive speeds.58 In order to do so, the proposed an action plan is 

recommended.  

Recommendation 1: Education 

 

 A number of pilot projects, including D.C.’s, note safety concerns over sidewalk scooting 

as a top priority .59 Unlike speed, which can be capped via a governor on the devices, enforcing 

riding on sidewalks presents a more different challenge to address. However, educating scooter 

riders about the appropriate place to ride in the Central Business District has proven successful 

for Baltimore, and could be deployed in D.C. through public outreach and the adoption of “Share 

the Lane” signage that is inclusive of micromobility. Such signage would serve as guidance for 

those riding scooters as well as cyclists that may still be adapting to sharing protective 

infrastructure with ongoing innovations. While integration of micromobility has not be dictated 

by the United States Department of Transportation, upgrades to existing signage in the Manual 

on Uniform Traffic Control Devices to be inclusive of micromobility would aid municipalities 

 
58 “Core Elements for Vision Zero Communities”, Vision Zero network, published November 2018, 

https://visionzeronetwork.org/wp-content/uploads/2018/11/VZN_CoreElements_FINAL.pdf, 2.  

59 “Dockless Vehicles in the District,” District of Columbia Department of Transportation, accessed December 15, 

2019, https://ddot.dc.gov/node/1323886.  

https://visionzeronetwork.org/wp-content/uploads/2018/11/VZN_CoreElements_FINAL.pdf
https://ddot.dc.gov/node/1323886
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just beginning the integration process at a lower price point than the installation of permanent 

barriers or other protective bike infrastructure. 

Recommendation 2: Increased Infrastructure  

 

With increased numbers of riders using already stressed bicycle infrastructure, increased 

infrastructure remains a critical priority alongside education. Following the Vision Zero 

framework, lanes should be designed and implemented or modified in such a way that promotes 

the safety of all users. Current designs allocate for a five foot wide lane, which does not allow for 

confident riders to pass slower users without overtaking them. This can have negative impacts on 

perceptions of safety as well as increasing the risk of user conflicts. By increasing lane widths to 

six feet, bicycle and micromobility lanes can accommodate users travelling within the variety of 

speeds deemed contextually appropriate through the city’s Vision Zero framework while only 

decreasing lane widths by a matter of inches across the remaining lanes.  

Similarly, carefully designed intersections, like those in New York, and synchronized 

traffic signals for pedestrians and cyclists can promote quicker and safer cycling on separated 

paths, as well as cyclists time to ride ahead of cars where they are more visible, and thus safer.60 

On-street corrals can provide parking for dockless mobility off of the sidewalk, while decreasing 

vehicles standing along the curb and blocking sightlines.61 While more costly than education 

programs or signage, cities like Boston, who address both see the greatest advances in safety for 

riders and those around them, making it an equally important priority.  

Recommendation 3: Collaboration 

 

 D.C. and active transportation advocates should not just work to create inclusive 

infrastructure, but inclusive conversations as well. In order to do so, a micromobility advocate 

 
60 Pucher, 2089.  
61 “Shared Mobility Guidelines”, 40.  
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should be appointed to D.C.’s Bicycle Advocacy Council to represent the needs of these users 

within the same design context and advocate for the swift implementation of existing bicycle 

infrastructure plans. Organizations working in the active transportation space must also include 

micromobility in their advocacy and planning work. Including micromobility within active 

transportation conversations and designs, D.C. can not only create a more representative 

streetscape, but a safer one as well.  

The District of Columbia and other cities have a unique, collaborative relationships with 

the operating companies that may be able to push for a faster advancement of safety-oriented 

technology. Geofencing technology that allows large swaths of land, like Nationals Park, to 

drastically slow scooters or prevent dockless mobility from being parked in high traffic areas has 

yet to see significant improvements to the granularity of the GPS-based technology. In order to 

promote the safety of all users, including pedestrians, geofencing must be deployed with a 

greater degree of granularity in dense urban areas to prevent dockless devices from being ridden 

or parked in areas with specific safety concerns.  

Collaboration is necessary to creating inclusive environments by opening the dialogue to 

the full cross-section of users, but may take time to implement with the level of intentionality 

needed to adapt hearts and minds. The District is well suited to include more residents in these 

conversations, but should proceed with caution when implementing these changes. Creating 

inclusive conversations should instead be a focus of outside organizations who may not be as 

involved in the technical planning, but support the city’s implementation through advocacy, 

outreach and research. 
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Recommendation 4: Adaptation 

 

Given the rapid growth of micromobility, including projections that point to massive 

growth in pedal-assist bicycles, it’s clear that the level of innovation impacting cities in the last 

decade will not be slowing down. Micromobility, as found in Seattle, provides an opportunity for 

cities to create loose, easily deployable frameworks when new innovations arise. Those 

municipalities operating under home rule, like D.C., can take advantage of the piloting process 

undergone for micromobility to create this framework for future innovations. For areas operating 

under Dillion’s Rule or Home Rule alike, advocating for clear cut legislation that guides the 

integration of e-scooters or the next micromobility devices sure to follow will save months of 

time while protecting the communities impacted; however, given the lengthy legislative process 

in place in most states and cities, a long-term lens must be applied to this type of rulemaking.  

Conclusion 

 

In the months and weeks following the launch of the first dockless mobility devices, e-

scooters took the world by storm, often leaving a path of unsafe practices in its wake. This need 

not be the case. It is clear that perceptions of e-scooter safety do not always match the reality and 

that the devices can, when given both the proper infrastructure and plan for integration, serve 

both residents and cities in a positive manner. As with any new innovation, it takes time and a 

proactive approach for communities to not only understand what the new mode is, but how this 

technology can be used to achieve ambitious goals like that of Vision Zero in the District of 

Columbia.  
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APPENDIX  

 

  
FIGURE 2. Data Collection Tool with sample data set collected by the author 

 

 

 

 

 

 

 

 

 

 



 Koontz 30 

Works Cited 

 

Ajao, Adeyemi. “Electric Scooters and Micro-Mobility: Here’s Everything You Need to Know.” 

Forbes. Published February 1, 2019. 

https://www.forbes.com/sites/adeyemiajao/2019/02/01/everything-you-want-to-know-

about-scooters-and-micro-mobility/#2f2ced085de6;  

 

“Advocacy”. Washington Area Bicyclists Association. Accessed October 12, 2019. 

https://waba.org/advocacy/.     

 

Alexiadis, Vassili, Krista Jeannotte, and Andre Chandra. “Traffic Analysis Toolbox Volume I: 

Traffic Analysis Tool Primer (FHWA-HRT-04-038)”. United States Department of 

Transportation Federal Highway Administration. Published June 2004. 

 

Branion-Calles, Michael, Trisalyn Nelson, Daniel Fuller, Lise Gauvin, Meghan 

Winters. “Associations Between individual Characteristics, Availability of Bicycle 

Infrastructure, and City-wide Safety Perceptions of Bicycling in 6 Canadian and U.S. 

Cities”. Transportation Research Part A 123 (2019), 233. 

 

“Central Business District – Bikes”. District of Columbia Department of Transportation 

(DDOT). Accessed October 5, 2019. 

https://ddot.dc.gov/sites/default/files/dc/sites/ddot/publication/attachments/dc_central_bu

siness_district_bikes.pdf. 

 

Chang, Annie, Luis Miranda-Moreno, PhD, Regina Clewlow, PhD, Lijun Sun, PhD. “Trend or 

Fad? Deciphering the Enablers of Micromobility in the U.S.,” SAE International,  

published July 2019, 

https://www.sae.org/binaries/content/assets/cm/content/topics/micromobility/sae-

micromobility-trend-or-fad-report.pdf. 

 

Cushing, Matthew, Jonathan Hooshmand, Bryan Pomares, Gillian Hotz,“Vision Zero in the 

https://www.forbes.com/sites/adeyemiajao/2019/02/01/everything-you-want-to-know-about-scooters-and-micro-mobility/#2f2ced085de6
https://www.forbes.com/sites/adeyemiajao/2019/02/01/everything-you-want-to-know-about-scooters-and-micro-mobility/#2f2ced085de6
https://waba.org/advocacy/
https://ddot.dc.gov/sites/default/files/dc/sites/ddot/publication/attachments/dc_central_business_district_bikes.pdf
https://ddot.dc.gov/sites/default/files/dc/sites/ddot/publication/attachments/dc_central_business_district_bikes.pdf
https://www.sae.org/binaries/content/assets/cm/content/topics/micromobility/sae-micromobility-trend-or-fad-report.pdf
https://www.sae.org/binaries/content/assets/cm/content/topics/micromobility/sae-micromobility-trend-or-fad-report.pdf
https://www.sae.org/binaries/content/assets/cm/content/topics/micromobility/sae-micromobility-trend-or-fad-report.pdf


 Koontz 31 

United States Versus Sweden: Infrastructure Improvement for Cycling Safety,” American 

Journal of Public Health 106: no. 12, (December 2016), 2178. 

 

“Cities”. Bird. Accessed October 4, 2019. https://www.bird.co/cities/. 

 

“Core Elements for Vision Zero Communities”. Vision Zero Network. Published November 

2018. https://visionzeronetwork.org/wp-

content/uploads/2018/11/VZN_CoreElements_FINAL.pdf. 

 

Crellin, Forrest. “Paris Clamps Down on Electric Scooters as Law of the Jungle Rules”. Reuters. 

Published June 24, 2019. https://www.reuters.com/article/us-france-paris-scooters/paris-

clamps-down-on-electric-scooters-as-law-of-the-jungle-rules-idUSKCN1TP1ZV.  

 

“Cycle Safety Action Plan”. Transport for London. Accessed December 10, 2019.

 http://content.tfl.gov.uk/cycle-safety-action-plan.pdf. 

 

“Dockless Vehicles in the District”. District of Columbia Department of Transportation.

 Accessed December 15, 2019. https://ddot.dc.gov/node/1323886.  

 

“Dockless Vehicle Pilot Program Evaluation Report”. Baltimore City Department of 

Transportation. Published March 2019, 

https://transportation.baltimorecity.gov/sites/default/files/Pilot%20evaluation%20report%

20FINAL.pdf. 

 

Frazer, John. “’Failing to Success’ With Micromobility”. Forbes. Published June 25, 2019. 

 https://www.forbes.com/sites/johnfrazer1/2019/06/25/failing-to-success-with-

micromobility/#46ae46f714ef. 

 

Justin George, Justin. “A Glimmer of Hope as Ridership Rebounds for Metro and Other Transit 

Systems”. The Washington Post. Published October 5, 2019. 

https://www.washingtonpost.com/local/trafficandcommuting/a-glimmer-of-hope-as-

https://www.bird.co/cities/
https://visionzeronetwork.org/wp-content/uploads/2018/11/VZN_CoreElements_FINAL.pdf
https://visionzeronetwork.org/wp-content/uploads/2018/11/VZN_CoreElements_FINAL.pdf
https://www.reuters.com/article/us-france-paris-scooters/paris-clamps-down-on-electric-scooters-as-law-of-the-jungle-rules-idUSKCN1TP1ZV
https://www.reuters.com/article/us-france-paris-scooters/paris-clamps-down-on-electric-scooters-as-law-of-the-jungle-rules-idUSKCN1TP1ZV
http://content.tfl.gov.uk/cycle-safety-action-plan.pdf
https://ddot.dc.gov/node/1323886
https://transportation.baltimorecity.gov/sites/default/files/Pilot%20evaluation%20report%20FINAL.pdf
https://transportation.baltimorecity.gov/sites/default/files/Pilot%20evaluation%20report%20FINAL.pdf
https://transportation.baltimorecity.gov/sites/default/files/Pilot%20evaluation%20report%20FINAL.pdf
https://www.forbes.com/sites/johnfrazer1/2019/06/25/failing-to-success-with-micromobility/#46ae46f714ef
https://www.forbes.com/sites/johnfrazer1/2019/06/25/failing-to-success-with-micromobility/#46ae46f714ef
https://www.washingtonpost.com/local/trafficandcommuting/a-glimmer-of-hope-as-ridership-rebounds-for-metro-and-other-transit-systems/2019/10/05/f4e92aae-e5f4-11e9-a331-2df12d56a80b_story.html


 Koontz 32 

ridership-rebounds-for-metro-and-other-transit-systems/2019/10/05/f4e92aae-e5f4-11e9-

a331-2df12d56a80b_story.html. 

 

Gilpin, John, Nick Falbo, Mike Repsch, Alicia Zimmerman. “Evolution of the Protected 

Intersection”. Alta Planning and Design. Published December 2015. 

https://altaplanning.com/wp-content/uploads/Evolution-of-the-Protected-

Intersection_ALTA-2015.pdf. 

 

Halais, Flavie. “Paris Ends an E-Scooter Melee with New Rules of the Road”. Wired. Published 

November 8, 2019. https://www.wired.com/story/paris-escooters-regulation/. 

 

Henderson, Jason. Street Fight: The Politics of Mobility in San Francisco (University of 

Massachusetts Press: 2013). 

 

“Injury Prevention & Control: Global Road Safety”. Center for Disease Control and Prevention. 

Accessed December 10, 2019. https://www.cdc.gov/injury/features/global-road-

safety/index.html. 

 

John MacArthur, et al, “A North American Survey of Electric Bicycle Owners”. National 

Institute for Transportation and Communities NITC-RR-1041. Published March 2018. 

https://ppms.trec.pdx.edu/media/project_files/NITC_RR_1041_North_American_Survey

_Electric_Bicycle_Accessible.pdf. 

 

McAndrews, Carolyn.“Understanding and Improving Arterial Roads to Support Public Health

 and Transportation Goals,” American Journal on Public Health 107, no. 8 (August 2017). 

Lynn Meuleners, et al., “Safer Cycling and the Urban Road Environment: A Case Control 

Study,” Accident Analysis and Prevention 129 (2019). 

 

“National Mall and Memorial Parks: Getting Around”. National Park Service. Published 

September 6, 2019. https://www.nps.gov/nama/planyourvisit/gettingaround.htm. 

 

https://www.washingtonpost.com/local/trafficandcommuting/a-glimmer-of-hope-as-ridership-rebounds-for-metro-and-other-transit-systems/2019/10/05/f4e92aae-e5f4-11e9-a331-2df12d56a80b_story.html
https://www.washingtonpost.com/local/trafficandcommuting/a-glimmer-of-hope-as-ridership-rebounds-for-metro-and-other-transit-systems/2019/10/05/f4e92aae-e5f4-11e9-a331-2df12d56a80b_story.html
https://altaplanning.com/wp-content/uploads/Evolution-of-the-Protected-Intersection_ALTA-2015.pdf
https://altaplanning.com/wp-content/uploads/Evolution-of-the-Protected-Intersection_ALTA-2015.pdf
https://www.wired.com/story/paris-escooters-regulation/
https://www.cdc.gov/injury/features/global-road-safety/index.html
https://www.cdc.gov/injury/features/global-road-safety/index.html
https://ppms.trec.pdx.edu/media/project_files/NITC_RR_1041_North_American_Survey_Electric_Bicycle_Accessible.pdf
https://ppms.trec.pdx.edu/media/project_files/NITC_RR_1041_North_American_Survey_Electric_Bicycle_Accessible.pdf
https://www.nps.gov/nama/planyourvisit/gettingaround.htm


 Koontz 33 

“NYC Vision Zero”. City of New York. Accessed December 3, 2019. 

https://www1.nyc.gov/site/visionzero/index.page.  

 

“Pedestrian and Bicyclist Intersection Safety Indices User Guide”. U.S. Department of 

Transportation Federal Highway Administration. Published April 2007.

 https://www.fhwa.dot.gov/publications/research/safety/pedbike/06130/06130.pdf. 

 

Pucher, John, and Ralph Buehler. “Safer Cycling Through Improved Infrastructure”. American 

Journal of Public Health 106: no. 12 (December 2016), 2089. 

 

“SAE J3194 Taxonomy and Classification of Powered Micromobility Devices”. SAE 

International. Accessed December 4, 2019. 

https://saemobilus.sae.org/content/j3194_201911. 

 

“Scooter Share”. Seattle Department of Transportation. Published December 9, 2019. 

http://www.seattle.gov/transportation/projects-and-programs/programs/new-mobility-

program/scooter-share. 

 

Shahum, Leah. “10 Cities Lead National Efforts to Eliminate Traffic Fatalities.” Vision Zero 

Network. Published January 26, 2016. https://visionzeronetwork.org/vzn_focus_cities/. 

 

“Shared Electric Scooter Pilot”. Portland Bureau of Transportation. Accessed December 15, 

2019. https://www.portlandoregon.gov/transportation/77294. 

 

“Shared Mobility in the U.S.: 2018”. National Association of City Transportation Officials. 

Accessed December 1, 2019. https://nacto.org/shared-micromobility-2018/. 

 

Sission, Partrick. “New Bill Aims to Counter Alarming Rise in Pedestrian Deaths With Funding 

for Safer Streets”. Curbed. Published October 12, 2019. 

https://www.curbed.com/2019/10/23/20928815/vision-zero-traffic-deaths-safe-streets-

transportation 

https://www1.nyc.gov/site/visionzero/index.page
https://www.fhwa.dot.gov/publications/research/safety/pedbike/06130/06130.pdf
https://saemobilus.sae.org/content/j3194_201911
http://www.seattle.gov/transportation/projects-and-programs/programs/new-mobility-program/scooter-share
http://www.seattle.gov/transportation/projects-and-programs/programs/new-mobility-program/scooter-share
https://visionzeronetwork.org/vzn_focus_cities/
https://www.portlandoregon.gov/transportation/77294
https://nacto.org/shared-micromobility-2018/
https://www.curbed.com/2019/10/23/20928815/vision-zero-traffic-deaths-safe-streets-transportation
https://www.curbed.com/2019/10/23/20928815/vision-zero-traffic-deaths-safe-streets-transportation
https://www.curbed.com/2019/10/23/20928815/vision-zero-traffic-deaths-safe-streets-transportation


 Koontz 34 

 

“Urban Bikeway Design Guide.” National Association of City Transportation Officials. 

Accessed September 7, 2019. https://nacto.org/publication/urban-bikeway-design-guide/. 

 

“Vision Zero Action Plan”. City of New York. Published 2014. 

https://www1.nyc.gov/assets/visionzero/downloads/pdf/nyc-vision-zero-action-plan.pdf. 

 

“The Vision Zero Initiative”. District Department of Transportation. Accessed October 12, 2019. 

https://ddot.dc.gov/page/vision-zero-initiative. 

 

“Vision Zero Year Five Report”. City of New York. Published March 2019. 

https://www1.nyc.gov/assets/visionzero/downloads/pdf/vision-zero-year-5-report.pdf. 

 

“What is Vision Zero?” Vision Zero Network. Accessed December 10, 2019. 

https://visionzeronetwork.org/about/what-is-vision-zero/. 

 

Will Yakowicz.“This $118 Millions Electric Scooter Company Created a Phenomenon in Los 

Angeles and Now Wants to Take Over the World”. Inc. Published March 23, 2018. 

https://www.inc.com/will-yakowicz/the-bird-electric-scooter-phenomenon.html. 

 

Zarif, Rasheq, Derek Pankratz, and Ben Kelman. “Small is Beautiful: Making Micromobility 

Work for Citizens, Cities, and Service Providers”. Deloitte Development. Accessed 

September 7, 2019. 

https://www2.deloitte.com/content/dam/insights/us/articles/5000_small-is-

beautiful/DI_Small-is-beautiful.pdf. 

 

“2014 Bicycle and Pedestrian Plan for the National Capital Region”. Metropolitan Washington 

Council of Governments. Accessed October 5, 2019.

 http://gis.mwcog.org/webmaps/tpb/bikepedplan/.  

 

https://nacto.org/publication/urban-bikeway-design-guide/
https://www1.nyc.gov/assets/visionzero/downloads/pdf/nyc-vision-zero-action-plan.pdf
https://ddot.dc.gov/page/vision-zero-initiative
https://www1.nyc.gov/assets/visionzero/downloads/pdf/vision-zero-year-5-report.pdf
https://visionzeronetwork.org/about/what-is-vision-zero/
https://www.inc.com/will-yakowicz/the-bird-electric-scooter-phenomenon.html
https://www2.deloitte.com/content/dam/insights/us/articles/5000_small-is-beautiful/DI_Small-is-beautiful.pdf
https://www2.deloitte.com/content/dam/insights/us/articles/5000_small-is-beautiful/DI_Small-is-beautiful.pdf
http://gis.mwcog.org/webmaps/tpb/bikepedplan/

	ABSTRACT
	RESEARCH QUESTIONS
	Appendix
	INTRODUCTION
	ACKNOWLEDGEMENTS
	LITERATURE REVIEW
	BEST PRACTICE REVIEW
	Vision Zero
	Cycling Infrastructure
	E-Scooter Implementation

	METHODOLOGY
	FINDINGS
	RECOMMENDATIONS
	Recommendation 1: Education
	Recommendation 2: Increased Infrastructure
	Recommendation 3: Collaboration
	Recommendation 4: Adaptation

	Conclusion
	APPENDIX
	Works Cited

