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As modern urban planners look towards sustainable solutions to combat the effects of climate 

change, one sector of particular interest has been transportation. Sustainable Transportation 

seeks to shift away from the automobile dependent habits of the past century, towards 

transportations options that mitigate the affects of climate change, enhance mobility, and 

promote equity. One of the key aspects of Sustainable Transportation, Non-Motorized 

Transport (NMT), has been of particular interest to many cities and planners as of late. This 

paper provides a comprehensive overview of Non-Motorized Transport, the benefits, 

challenges, and opportunities of this form of Sustainable Transportation. Three groups of policy 

strategies for planners to utilize to encourage Non-Motorized Transport are identified. Land use 

changes encompass long-range transformations to the built environment to increase walkability 

and cyclability. Infrastructure improvements include various facilities for pedestrians and 

cyclists to navigate safely and efficiently, and regulatory measures provide legal incentives for 

non-motorized travel and disincentives to automobile use. Examples of Washington D.C. and 



Paris, France are articulated for their utilization of these strategies to promote Non-Motorized 

Transport in their respective contexts. Lastly, the analysis is used to speculate possible 

recommendations for the city of Seattle, and how planners might encourage more non-

motorized means of transportation within the city. 
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Chapter 1: Introduction 

 Across the world, policymakers are faced with the inevitable truth that has only become 

more clear: unless actions are taken now to reduce greenhouse gas emissions, human-induced 

climate change will continue to cause widespread damage and loss, especially to vulnerable 

communities across different sectors and regions. This fact has been reiterated by the 

Intergovernmental Panel on Climate Change (IPCC) in every Assessment report, yet we are still 

seeing slow progress to reducing carbon dioxide and equivalent emissions in our atmosphere. 

With the prevalence of climate-related impacts increasing in recent years and increasingly 

louder calls from cities to address this issue, decision-makers are beginning to closely examine 

policies that reduce their carbon footprints. While the international community has pledged to 

reduce emissions over the next several decades, urban/city planners must examine how to 

pursue these goals on the municipal level. Researchers agree that city-level implementation will 

have the most effective impact on reducing greenhouse gas emissions, because of their access 

to resources and scale of investment (World Bank, 2021). Of course, while the climate crisis is 

an incredibly critical issue that demands a large amount of attention in policy, it is not the only 

topic that decision-makers must concern themselves with. Thankfully, many policies that 

mitigate greenhouse gas emissions have secondary benefits in other aspects of society. These 

are commonly referred to as “co-benefits.” As the impacts of climate change will continue to 

have a greater impact on more vulnerable communities (IPCC, 2021), more emphasis should be 

placed on the equity implications of such policies and their co-benefits. This is where this paper 

seeks to place itself, by examining the equitable co-benefits of Sustainable Transportation; 
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specifically, Non-Motorized Transport. Transportation plays a vital role in our everyday lives and 

thus, policies that impact mobility and climate must be examined through a lens of equity. This 

thesis examines the benefits, challenges and opportunities of Non-Motorized Transport and 

provides a framework for how policy makers and advocates can pursue effective and equitable 

strategies. 

 

Chapter 2: Methods 

 This examination is conducted via a landscape analysis of relevant literature as it 

pertains to climate-related policies that have co-benefits that enhance both equity and 

mobility. These literary sources are composed of peer-reviewed journal publications, accessed 

through the Journal of Planning Literature (JPL), Journal of Planning Education and Research 

(JPER), and other sources, accessed through the University of Washington’s digital library. Also, 

data and statistics from relevant local, federal, and international agencies is included when 

relevant. This analysis provides an overview of how Sustainable Transportation benefits climate 

change mitigation, mobility, and equity goals. As a subsect of Sustainable Transportation, Non-

Motorized Transport (NMT) is discussed, along with the benefits, challenges, and opportunities 

of two key aspects of NMT: Active Transportation and micromobility. As is elaborated in the 

literature review, Deakin (2002) articulates a definition of Sustainable Transportation that 

requires such programs and policies to equitable community engagement. Thus, after 

discussing Non-Motorized Transport, a section of this paper is dedicated to exploring equity in 

the public participation process through two schools of justice: communicative planning theory 
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and justice. The discussion section then provides three groups of strategies that decision-

makers can utilize to promote Non-Motorized Transport and thus, pursue climate policy that 

has co-benefits for both equity and mobility. Two examples of cities that have utilized these 

policy areas are presented, along with the impacts of implementing these strategies. The 

knowledge of this analysis is then applied to provide recommendations for decision-makers in 

the Seattle area to encourage more Non-Motorized Transport use. 

 

Chapter 3: Literature Review 

The term Co-Benefits is generally used when discussing climate policy. The 

Intergovernmental Panel on Climate Change (IPCC) first used the term in the Fourth Assessment 

Report in 2007 to describe the additional improvements to additional aspects of society from 

policies that mitigate greenhouse gas emissions. These included better air quality, reduced 

waste, more biodiversity, economic growth etc. The term has appeared in all the subsequent 

IPCC assessments and has been adopted by a number of additional international organizations 

such as the International Renewable Energy Agency, United Nations Climate Change 

Conference, and many more. Karlsson et al. (2020) provides an extensive review of 239 peer 

reviewed articles discussing these co-benefits. Capturing co-benefits can make climate actions 

more affordable, sustainable, and feasible to policy makers (Mehrotra et al., 2018). The most 

documented, and often highest valued, co-benefits of climate policies tend to be those that 

improve public health and reduce air pollution. While it is vital to understand and articulate 

these public health co-benefits, an extensive body of literature exists on such co-benefits, and 
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they are often relatively well understood. Moreover, these co-benefits are better articulated by 

those with a public health background. As my academic background is in urban planning and 

policy, I set out to understand and identify climate-related policy that has co-benefits related to 

planning. Two topics of importance to both the field of urban planning and myself personally 

are mobility and equity. Thus, I aimed to identify a policy or policy area that combats the 

impacts of climate change that also contains co-benefits that enhance mobility and promote 

equity. I believe that there is a lack of discussion about how these areas of societal concern 

interact with one another and that identifying how to address these issues together is of the 

upmost importance. This brought to my attention the concept of Sustainable Transportation. 

 

3.1 Overview of Sustainable Transportation  

Sustainable Transportation is the quintessential union of climate resiliency, mobility, 

and equity. This concept is derived from the idea of sustainable development, which originally 

focused solely on development practices that mitigated damage to the environment, especially 

the greenhouse effect from carbon dioxide and equivalent emissions (Deakin 2002). As of late, 

there is a growing consensus that a focus on social and economic issues is crucial to qualify as 

“sustainable” development, rather than just a focus on the environmental benefits. Using the 

Brundtland definition of sustainability as a starting point, Deakin (2002) defines modern 

sustainable development as development proposals and policies that improves living standards 

and quality of life, while enhancing the natural environment and emphasizing local culture and 

history. This definition encompasses a wide range of possible sustainable development 

proposals. Recently, many decision-makers that wish to promote sustainable development 
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have taken a noticeable focus on transportation, as transportation is a prominent issue in both 

greenhouse gas emissions and social equity. The transportation sector contributed to 29% of 

greenhouse gas emissions in the United States in 2019 (U.S. Environmental Protection Agency, 

2021), with the largest share of these emissions (40.5%) due to routine household travel from 

passenger vehicles (U.S. Environmental Protection Agency, 2021). Even when the COVID-19 

pandemic reduced car use by 13.2 % from 2019 to 2020, transportation still accounted for the 

largest portion of greenhouse gas emissions by any sector in the United States. Hence, 

transportation is being viewed as a viable and impactful sector to make a difference in both 

climate hazard mitigation, and social issues through the promotion of Sustainable 

Transportation. Deakin (2002) uses her aforementioned definition of sustainable development 

to define Sustainable Transportation as transportation options that are “safe, of high-quality, 

accessible to all, ecologically sound, and economical” (Deakin, 2002). To expand on this 

definition, Sustainable Transportation policies must support the reduction of greenhouse gas 

emissions, while enhancing mobility and accessibility in an equitable way. These Sustainable 

Transportation policies must also include equitable public participation via a collaborative 

engagement process (Deakin, 2002). Thus, a review of equitable community engagement 

theories that promote equity both in process and implementation is discussed in the section 

following the analysis on Sustainable Transportation and Non-Motorized Transport. As Figure 1. 

demonstrates, Sustainable Transportation is the key policy area when identifying climate 

related policy that has co-benefits in mobility and equity. 
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Figure 1: Sustainable Transportation as the Union of Climate Mitigation, Equity, and Mobility, 

 

Some have touted the change of personal automobile fuel from carbon dioxide emitting 

combustion engines to alternative sources (electric, biofuel, hydrogen, etc.) as a form of 

Sustainable Transportation. While alternative fuel automobiles do mitigate greenhouse gas 

emissions, the reliance on a personal automobile presents barriers to low-income populations 

(Crisp & Gore, 2020) and automobile-based urban transport systems fail to provide mobility for 

significant segments of urban populations. (Mehrotra et al., 2018). Additionally, alternative fuel 

personal automobiles cost tens of thousands of dollars and although their prices have been 

declining over recent years, they still are far more costly than a traditional combustion engine 

automobile to the consumer (Lutsey, 2019). This presents significant barriers to low-income 

populations. As stated earlier, Sustainable Transportation must be socially inclusive and 
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promote social equity, in addition to reducing greenhouse gas emissions. With this in mind, we 

will not be considering non-C02 emitting personal automobiles as a form of Sustainable 

Transportation. Thus, Sustainable Transportation can be separated into two remaining 

categories: public transit, and Non-Motorized Transport (NMT). Sustainable transportation 

policies that affect transit include both improvements to public transit accessibility, as well as 

reducing the greenhouse gas emissions of current transit infrastructure. Electrification of 

existing systems, reduced-fare programs, priority lanes, etc. are all transit policies that benefit 

both social welfare and the environment. While there are numerous studies and investments 

into these public transit policies, research into Non-Motorized Transport is significantly less 

understood and is the focus of this analysis. 

 

3.2 Non-Motorized Transport 

NMT encompasses walking, cycling, and other non-motorized means of transportation, 

which account for about half of all trips in many cities (Mehrotra et al., 2018). While these 

modes of travel long pre-dated the invention of the combustion engine, the last 100 years of 

urban development in the United States has largely focused around and for the personal 

automobile. However, with the rise in rethinking how our cities and transportation networks 

work better out society, there has been a shift that has brought Non-Motorized Transport back 

into the forefront of Sustainable Transportation policies. The absence of a carbon dioxide 

emitting source means that these transportation options are very impactful to climate change 

mitigation. Moreover, focusing on walking, biking, and other non-motorized means is 
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inherently more focused on the everyday human experience, which creates an important 

opportunity to concentrate on social equity promotion.  

The following section examines the benefits, challenges, and opportunities of non-

motorized transport, and is split into two sections: Active Transportation and Micromobility. 

The recent and swift rise in popularity of shared bikes, e-bikes, and e-scooters, along with the 

differences in how people use this mode, requires the partitioning of micromobility into its own 

section. Active Transportation, as is expanded upon, encompasses traveling via walking or 

personal non-motorized vehicle. The purpose of this section is to give examples of how and why 

policies that support non-motorized, Sustainable Transportation should be encouraged, how 

they benefit both the environment and users’ mobility in an equitable manner, and to 

elaborate on the implementation barriers that are currently in place. This should provide a 

comprehensive and feasible overview for policy makers and community groups that wish for 

cities to pursue this form of Sustainable Transportation. 

 

3.2.1 Active Transportation 

 As shared micromobility is discussed in its own section, Active Transportation is limited 

to walking and the use of personal, non-motorized vehicles to reach a destination. This also 

divorces Active Transportation from leisure- and sport- related trips. While using non-

motorized means for these purposes should be encouraged, our focus remains on walking and 

cycling for commuting and other non-recreational purposes. The primary benefit of this mode 

of transport is the reduction in automobile trips. In urban settings, increased greenhouse gas 

emissions and the associated extraneities of increased automobile use (congestion, health 
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impacts, etc.) are often the primary motivating factor behind policies that support Active 

Transportation. The co-benefits of the public health benefits of walking and cycling are far 

reaching and well documented. While it seems rather intuitive that more walking and cycling 

leads to less Vehicle Miles Traveled (VMT), which in turn reduces carbon dioxide emissions, the 

actual level of reduced emissions can be hard to quantify. In attempt to fill this knowledge gap, 

Brand et al. (2021) conducted a multi-city analysis of over 10,000 participants to assess these 

emission reductions. The study found that those that cycled as a primary mode of 

transportation were responsible for 82% less CO2 emissions than non-cyclists and that 

switching from an automobile to cycling or walking can reduce an individual's emissions by 7.1 

kgCO2 per day (Brand et al., 2021). This proposes a significant of carbon emissions can be 

mitigated by switching from primarily automobile travel to Active Transportation. Additionally, 

Active Transportation is a preferable mode of travel because it is accessible to all populations 

when there is adequate infrastructure and planning for such modes. Owning a personal bicycle 

or other non-motorized vehicle is significantly less costly than automobile ownership, and 

walking provides even lower barriers as a travel mode. 

 While the benefits of Active Transportation sound great on paper, most Americans still 

use an automobile as their primary source of travel mode. Each American household has an 

average of 1.88 vehicles, and over ninety percent of all households own at least one automobile 

(U.S. Department of Transportation, 2019). Seventy percent of commuters drive alone to travel 

for work, while only 2.65% walk and 0.55% bike to work (U.S. Department of Transportation, 

2019). These rates are, in part, the fault of U.S. development patterns. After the invention and 

adoption of the personal automobile the 20th century, car-centered urban sprawl took over as 
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the primary development pattern in the United States. Sprawling development accelerated 

through the post-war period, peaking in the 1990s (Barrington-Leigh & Millard-Ball, 2015). 

Urban sprawl has a well-documented link with increased vehicle miles traveled and 

transportation demand (Center for Sustainable Systems, 2021). These development patterns 

and supporting infrastructure investments are persistent, locking in American urban form into a 

path-dependent nature of sprawl (Barrington-Leigha & Adam Millard-Ball, 2015). Even as 

sprawling development patterns have declined in the 21st century, the average population 

density of a Metropolitan Statistical Area (MSA) in the United States is still only 283 people per 

square mile (Center for Sustainable Systems, 2021). These low-density development patters 

present barriers to providing adequate Active Transportation infrastructure.  

 Another challenge in encouraging more Active Transportation is that increasing rate of 

pedestrian-vehicle and bicycle-vehicle crashes and fatalities. In the United States, pedestrian 

fatalities per year increased 46% from 2009 to 2016 (Schneider, 2018). While some believe that 

higher rates of Active Transportation may have led to the increase in crashes (Sener et al., 

2019), there are certainly other factors at play that are responsible for this high number of 

fatalities other than simply more people walking and cycling on or near the road. Theories 

include the increased weight in passenger vehicles, an aging population that is more vulnerable 

to injury, and more distracted drivers due to technological distractions (Schneider, 2018). 

Nevertheless, safety is an important facet of Active Transportation when considering strategies 

for implementation. 

The biggest opportunity for Active Transportation is to substitute automobile use on 

shorter trips. However, there are more factors to consider than simply user preference. These 
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include time and distance constraints, carrying heavy goods, additional passengers, needing the 

car for subsequent trips, bad weather, and seasonal constraints. (Mackett, 2001, 2003). To 

capitalize on the benefits of Active Transportation, it must be convenient and preferable for 

commuters to travel by foot or other non-motorized mode. This requires that the trip between 

destination and origin must be relatively short and safe. While planners and decision-makers 

primarily concern themselves with changes in residential patterns to achieve this goal, often 

overlooked is the dispersal of destinations (Mailbach et al., 2009). The spatial distribution of 

grocery stores, retail centers, schools, cultural centers, places of employment, and other 

amenities must be accessible from residential areas, if people are going to switch their mode of 

transportation from personal automobile to a walking or cycling. Strategies to achieve this goal 

are outlined in the discussion section. 

 

3.2.2 Micromobility 

 For the purposes of this paper, micromobility can be defined as shared, human or 

electric powered, low-speed, light-weight vehicles. This includes both docked and dockless 

varieties of shared bikes, e-bikes, e-scooters, and so forth. Figure 2 and Figure 3, taken from 

The National Association of City Transportation Officials (NACTO)’s 2019 report, show the 

spatial distribution and size of these systems across the United States. As the use and 

popularity of this mode choice has grown rapidly in recent years, micromobility has shown 

potential to reduce greenhouse gas emissions by replacing automobile trips with these electric 

or human powered options. Kou et al. (2020) found that most trips replaced by bike share in 

eight American cities would have otherwise been automobile tripes. They estimated that bike 
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share accounted for reductions in greenhouse gas emissions of 287 g CO2-eq/passenger-mile 

saved in Los Angeles, California, and 353 g CO2-eq/passenger-mile saved in Chicago, Illinois 

(Kou et al., 2020). Another study in Portland, Oregon document the mode share switch to a 

private e-bike service. This study found that increasing e-bike mode share from 0 to 15 percent, 

would result in a 10 percent decrease in automobile trips, resulting in an emissions reduction of 

11%, from 8,079 metric tons of CO2 to 7,158 metric tons (McQueen et al., 2019). These studies 

all provide quantitative evidence of the potential impact of mode share switch from 

automobiles to micromobility vehicles. 

 

Figure 2: Micromobility Systems Across the US. Source: National Association of City Transportation Officials (2019). 
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Figure 3: Micromobility System Sizes Source: National Association of City Transportation Officials (2019). 

 

Despite these potential benefits, there are challenges and barriers in implementing 

effective micromobility systems. Both docked and dockless systems have tradeoffs; docked 
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bikes provide significantly less geographic variation and variability of destinations, but ease 

parking concerns for collection. Dockless bikes and scooters allow for more user autonomy and 

are often less expensive than docked systems (Stowell, 2020). However, more geographic 

variation brings barriers to collecting, charging, and balancing the system. (McQueen et al., 

2021). Furthermore, many studies have examined the safety concerns with dockless systems 

(Allem & Majmundar, 2019; Badeau et al., 2019; Bresler et al., 2019; James et al., 2019) as the 

rapid rise in popularity has left the regulatory framework regarding micromobility struggling to 

catch up (Zou et al., 2020). Zakhem & Smith-Colin (2021) provide an analysis of two major 

challenges with dockless micromobility usage: parking demand and infrastructure. They argue 

that a more detailed understanding of how and where people are using these services is 

fundamental to improving safety, reducing cluster, and enhancing the experience for both 

micromobility users and pedestrians alike. Their GPS trajectory data method provides an 

interesting tool that cities may be able to use to identify where the need for infrastructure and 

parking improvement efforts should be focused (Zakhem & Smith-Colin, 2021). 

As with any transportation system, there are also challenges with creating a fluid and 

efficient micromobility network. Many system operators cited a lack of infrastructure that 

supports safe and effective bike and scooter usage as an influential barrier to servicing different 

cities (Howland et al., 2017). Moreover, people are much more likely to use micromobility 

vehicles when adequate infrastructure supports the use of bikes and scooters. Zhang et al. 

(2021) found that e-scooter riders traveled 59% longer on bikeways and 28% longer on multi-

purpose paths. While there has been a push by policy makers to upgrade infrastructure to 

support these modes of transportation in recent years, many places (especially in the United 
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States) still lack the infrastructure that truly supports multi-modal transportation. When this is 

the case, micromobility trips are often relatively short. McKenzie (2019) documented that in 

Washington D.C.. average e-scooter trip was 0.4 miles, and Capital Bikeshare trips averaged 

1.62 miles. This data supports the idea that micromobility is often not a reliable or preferred 

choice for longer trips, which are still largely automobile trips. There are concerns that these 

short trips often replace and/or compete with walking and transit trips, effectively negating the 

potential for greenhouse has reduction. A study in Portland, Oregon reported that nearly a 

third of all e-bike trips replaced either walking, traditional cycling, or public transit trips 

(McQueen et al. 2021). Moreover, studies show that the net lifecycle greenhouse gas emissions 

associated with e-scooters often exceed net emissions of buses, due to their short lifespans, 

and emissions related to collection and distribution (Hollingsworth et al., 2019). The rapid rise 

in popularity, without the necessary infrastructure and integration investments have led to the 

state of most micromobility systems as a scattered, uncoordinated assortment of electric 

vehicles that are used primarily for leisure and recreation. 

There are also some equity concerns in micromobility usage. Prices and payment 

systems are often significant barriers for potential users to participate in shared micromobility 

(Howland et al., 2017). Even when city governments require private firms to supplement this by 

requiring them to supply vehicles to underserved areas, they were met with mixed results. One 

of the most ambitious equity requirements was enlisted by the City of San Francisco. Despite 

trying to combat concerns from a variety of angles, including discounted rates, free rides, 

integrated payment systems, and identifying communities of concern, participation in their 

equity program was, unfortunately, quite low (Anderson-Hall, 2019). Additionally, the data 



16 
 

needed to evaluate equity and affordability is often considered proprietary information by 

private firms, and cities have a tough time when entering data sharing agreements with these 

companies. Cities that have tried to manage their own micromobility systems have been met 

with mixed results. In Seattle, the bikeshare program Pronto struggled financially due to a 

variety of factors. This public-sponsored system was eventually shut down, and the private 

system that replaced it saw more usage in its first four months that its predecessor did in two 

and a half years (Peters & MacKenzie, 2019). Capital Bikeshare in Washington D.C. is often 

considered the most successful example of a municipality-run shared micromobility system and 

is discussed in detail later in this paper. 

Despite these challenges, there is an opportunity for micromobility to expand mobility 

service as a first-mile/last-mile augmentation to an existing transit network, due to their 

relative low cost, high levels of flexibility, and negligible transfer time. (Zuniga-Garcia et al., 

2022). Smith & Schwieterman (2018) conducted a study of e-scooter usage in Chicago, Illinois. 

They concluded that by using e-scooters to access the existing transit network, 16% more jobs 

would become available within 30 minutes in their study areas. Moreover, they determined 

that trips between 0.5 and 2 miles are more cost-effective and provide strong alternatives to 

driving. In Austin, Texas, Zuniga-Garcia et al. (2022) found that in the University of Texas Austin 

campus, every 10% increase in transit use aligned with a 2.5% increase in e-scooter usage as a 

last-mile option, as 12% of the surveyed population disclosed that they used micromobility as a 

first-mile or last-mile supplement to their transit trip. Another study in Helsinki, Finland, found 

that the combination of using a bicycle sharing system and transit saved an average of 6 

minutes per trip, which could lead to a reduction of 10% in average travel time for the region 
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(Jäppinenac et al., 2013). Thus, if micromobility trips serve to replace the time spent walking, or 

even driving, to reach transit nodes, particularly where there are gaps in service that make 

transit usage less desirable, it can reduce the overall transit trip time, serving to make transit 

usage more desirable and competitive with automobile trips. Many cities are aware of this 

possibility and have placed micromobility stations in locations to optimize transfers to transit 

networks. This provides for an opportunity for micromobility expansion to enhance personal 

mobility, reduce car dependency, and mitigate greenhouse gas emissions in the transportation 

sector. 

However, this isn’t to say that cities can cut and paste a micromobility system to their 

network and it will automatically supplement transit usage. A study of 1,968 students at 

Portland State University documented that the mere existence of e-scooters does not 

inherently incentivize the use of them. The participants stated that when accessing the 

downtown area, there were no locations in the entire city of Portland, where using e-scooters 

to access the light rail was seen as a preferable transportation mode than driving (McQueen, 

2020). This demonstrates how cities will have to research and investigate how micromobility 

can complement the existing transit network.  

 

3.3 A Framework for Equitable Community Engagement 

As mentioned earlier, Deakin (2002) provides a definition of Sustainable Transportation 

requires collaborative and equitable community engagement. This section dissects two theories 

of advocacy planning and justice that focus on different aspects of equity promotion within 

community engagement, as well as how they can be used together when practicing equitable 
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community engagement. As this analysis is articulated through a planning lens, it is important 

to understand the role that planners play in community engagement and the history of the 

advocacy planning movement. 

The field of urban planning has a complicated history with social equity. Reece (2018) 

gives a comprehensive review on the history of the relationship between equity promotion and 

the planning field. One way to view the field is that planners exist as a bridge between local 

government and its citizenry. Individual planners at different points in time have existed more 

or less on one side of this spectrum. At one extreme, urban planners that oversaw twentieth-

century urban renewal programs viewed themselves as an extension of state power. Their 

proposals and programs catered towards the wishes of private developers and other powerful 

stakeholders. These planners had little regard for the affected residents, whom were 

disproportionately more likely to be an ethnic or religious minority group. On the other end of 

this continuum, planners that subscribed the school of equity planning, sought to use their 

position to advocate for those that have traditionally been prohibited from decision-making 

procedures (Reece, 2018). The equity planning movement began to take shape in the 1970s. As 

the United States transitioned out of the post-war era, some professional planners began to 

shift their focus towards an emphasis on advocacy and equity promotion within the planning 

practice. (Fainstein, 2010; Reece, 2018; Metzger 1996). The failures and injustices of traditional 

planning practices could no longer be ignored in the face of the outcry from the civil-rights 

movement. These planner-activists sought to utilize their position within structures of 

government to influence opportunities and outcomes to underrepresented and marginalized 

communities via the allocation of resources in the built environment, (Reece, 2018; Metzger, 
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1996). While ideologically progressive, critics of advocacy planning describe how promoting 

social change often fell short of its goals during this time. (Reece, 2018) However, the 

groundwork of the modern equity moment was laid, and the theory continued to evolve. By the 

1990s, The American Institute of Certified Planners’ Code of Ethics and Professional Conduct 

identified the role of planners to “strive to expand choice and opportunity for all persons, 

recognizing a special responsibility to plan for the needs of the disadvantaged groups and 

persons, and must urge the alteration of policies, institutions, and decisions which oppose such 

needs.” (American Institute of Certified Planners, 1991). From this movement, planners and 

other decision-makers have reconsidered how to engage with different populations in an 

equitable way. Dadashpoor & Alvandipour (2020) identity five different schools of thought that 

have emerged from this movement. Two of these schools, communicative school of thought 

and just school of thought are important to dissect, for their pertinence to the community 

engagement process. 

Communicative planning theory began to emerge as a popular belief at the end of the 

20th century. John Foster, a professor at Cornell University d escribed communicative planning 

theory as being grounded on the idea that marginalized communities can be empowered by 

providing access to decision-making processes, as well as related technical information (Reece, 

2018). The rise in popularity of this theory, and subsequent practice, led to an increased 

emphasis on community involvement within the planning process. Through this theoretical 

lens, equity promotion in focused on the process of community engagement; ensuring that a 

diverse array of stakeholders is democratically involved in the process. This requires those 

conducting community engagement to go above and beyond the standard requirements, as the 



20 
 

legal requirements of community engagement and public participation in the United States 

often fall short of this goal (Innes & Booher, 2005). Far too often, disadvantaged populations 

are left out of the participation process, and their wants and needs are superseded by those 

with more political and social capital. An intentional inclusion of diverse stakeholders, especially 

traditionally marginalized populations, must be pursued in order achieve equity within the 

process of community engagement. 

In addition to ensuring equity by including multiple stakeholders throughout the public 

participation process, another school of thought pursues equity through the outcomes of 

community engagement. In 2010, Harvard Professor Susan Fainstein published, The Just City as 

a twenty-first century take on equity planning that combines the progressive focus on 

promoting social equity from the advocacy planning era with a contemporary critique on the 

dominance of neoliberal policies (Fainstein, 2010). Fainstein argues that the “equity through 

the process” framework of communicative planning models cannot account for systemic 

injustices and challenges, and thus, a shift in focus is necessary. Just City Theory states that an 

equitable community engagement model is one where “public investment and regulation 

would product equitable outcomes, rather than support those already well-off” (Fainstein, 

2010). The point of emphasis here is more on community engagement and public participation 

strategies that produce just outcomes. These “just” outcomes seek to reduce social and 

geographical inequities and empower marginalized groups (Dadashpoor & Alvandipour, 2020). 

While there are several interoperations of justice in the planning school of thought, John Rawls’ 

A Theory of Justice is widely accepted as a distinguished articulation of this complex concept. 

Rawls acknowledges two principles of justice. The first principle states that every individual is 
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entitled to the same social liberties and rights to basic freedoms. The second, called the 

difference principle, expresses that just if any inequalities are achieved, they should benefit 

those less advantaged in society (Rawls, 1971). Utilizing Rawls’ principles of justice, community 

engagement must produce outcomes that enable equal rights and liberties to all those affected, 

and if there are any who unevenly benefit from said outcomes, it should be traditionally 

marginalized or disadvantaged populations. 

Rather than approach community engagement as a dichotomous choice between these 

two theories, a truly equitable community engagement process would both employ an 

equitable process and achieve just outcomes. By combining the framework of communicative 

planning theory and Just City Theory, a framework for equitable community engagement can 

be achieved. This framework is one where an intentional inclusion of diverse stakeholders, 

especially those that are traditionally excluded from the engagement process, leads to just 

outcomes that promote equity. 

 

Chapter 4: Discussion 

 With the benefits, challenges, and opportunities of Non-Motorized Transport outlined in 

detail, we can now look at how decision-makers can successfully implement NMT policies and 

programs as an aspect of Sustainable Transportation. While there are many potential 

implementation strategies on the table, these strategies can be grouped into three areas of 

policy: land use changes, infrastructure Improvements, and regulatory measures. The following 

section discusses examples of these three policy areas, including potential challenges that 
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decision-makers might face, along with two examples of cities that have utilized these 

strategies to encourage more NMT use within their jurisdictions.  

 

4.1 Land Use Changes 

A vast number of researchers agree that the design characteristics of the built 

environment are directly associated with how people travel (Frank et al., 2009). Post-industrial 

development patterns have actively incentivized (and in some cases, necessitated) the use of 

the private automobile as the primary or exclusive mode of personal transport. To achieve 

mode shift, cities must pursue land use practices that increase walkability and cyclability. Some 

of the key factors of the built environment that are correlated with higher levels of walking are: 

increased density, mixed-use development, transit accessibility and proximity of nonresidential 

uses (Saelens & Handy, 2008; Frank et al. 2009). Table 1 includes various land use changes that 

cities can pursue to increase walkability and cyclability. Increasing urban density is one of the 

most impactful implementation strategies that cities can pursue, in terms of reducing 

automobile use. Studies show density greater than thirty-five people per hectare reduces 

automobile dependency in urban areas (Newman & Kenworthy, 2006) and that doubling 

population density can reduce carbon dioxide emissions from household automobile use by up 

to 48% (Lee & Lee, 2014). Frank et al. (2009) also identified higher intersection density as both a 

positive predictor of increased walking rates, and an inverse predictor of motorized energy 

consumption. Development that includes a wide diversity of uses also increases walkability and 

decreases automobile dependency, as mixed use, transit-oriented development has been found 

to reduce VMT by up to 25% - 40% over time (Cox et al., 2013). 
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As discussed, the United States’ sprawling development, as well as exclusionary zoning 

and other planning practices, has created left many American cities without the proper density, 

diversity of uses, and other land use patterns needed to promote Non-Motorized Transport 

options. However, city-wide, universal densification is not only rather unobtainable, but it may 

also not be desirable. Thus, strategic approaches to restructure the built environment that 

focus on increased density, human-scaled design, and increased non-motorized travel will need 

to be pursued. Recently, many cities have employed principles of New Urbanism, which seeks 

to place the neighborhood as the basic spatial unit of organization, so that daily needs can be 

met with relative ease (Pozoukidou & Chatziyiannaki, 2021). New Urbanist principles include 

promoting Transit-Oriented-Development (TOD), urban villages, transit villages, and other 

compact neighborhood strategies (Pozoukidou & Chatziyiannaki, 2021). While these 

implementations certainly promote more walkability and connectivity at the neighborhood 

level, critics of New Urbanism surmise that these strategies have not helped overcome socio-

spatial disparities and even exacerbated existing issues, such as increased gentrification 

(Pozoukidou & Chatziyiannaki, 2021). Building off New Urbanism principles, the concept of the 

15-Minute/20-Minute city (or another similar variation thereof) has emerged in the last decade 

as an intriguing model for urban form transformation. The 15-Minute City proposes changes to 

the built environment so that most residents of a city can fulfill their daily needs and activities 

within 15 minutes of walking or cycling (Moreno et al., 2021) through four planning attributes: 

walkability, density, land-use mix, and design diversity (Pozoukidou & Chatziyiannaki, 2021). 

The main contrast from this model from New Urbanism and similar approaches is a focus on 

proximity, rather than accessibility to basic services (Pozoukidou & Chatziyiannaki, 2021).This 
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places more of an emphasis on the spatial distribution of services and facilities, rather than the 

means to access said services. This does not neglect the promotion of accessibility, however, as 

dense, walkable neighborhoods still require adequate NMT transportation options for the 

citizens to reach these places. 

While the authority figure with the power to implement these land use changes differs 

from jurisdiction to jurisdiction, these decisions usually fall under the responsibility of a 

municipal planning department. However, these changes would require support from a wide 

range of political actors, both governmental and non-governmental. Changes to zoning and 

design standards take a notoriously long time to implement due to bureaucratic hurdles and 

review processes, along with by the time it takes for land to be physically developed. Thus, 

actions in this policy area take the longest time of any of the strategies identified, as it may take 

years or decades to fully implement these strategies. 

Table 1: Discussed Land Use Changes 

Strategy Description Benefits Challenges for 
Implementation 

    
Increased Density  
 

Higher residential density 
within specific 
city/neighborhood/area. 

Reduces 
automobile 
dependency. 
Creates more 
walkable/cyclable 
built environment. 

Long time horizon for 
implementation. 
Higher density not 
applicable 
everywhere. 
Gentrification 
concerns. 

More Diversity of Uses 
 
 

Higher concentration of 
mixed-use developments. 
Less strict zoning use 
requirements.  

Integration of 
residential and 
nonresidential uses 
reduces potential 
trip distance 
between origin and 
destination. 

Long time horizon for 
implementation. 
Gentrification 
concerns. 
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New Urbanism 
Practices 

Urban village or similar 
strategy centered around 
Transit-Oriented-
Development. 

Reduces 
automobile 
dependency by 
concentrating 
residents near 
transit nodes. 

Requires high transit 
network connectivity. 
Gentrification 
concerns. 

15-Minute City (and 
similar concepts) 

Built environment changes 
to increase proximity of 
nonresidential uses so that 
they are accessible within 
fifteen minutes of walking 
or cycling.  

Allows for large-
scale mode switch 
to NMT as primary 
means of 
transportation for 
daily life. 

May disadvantage 
people in terms of 
socioeconomic status 
or age, based on 
different needs 
(Moreno et al., 2020). 

 

4.2 Infrastructure Improvements 

Many American cities lack the infrastructure to support Active Transportation. Poor 

cycling facilities have been linked with higher rates of automobile ownership (Ma et al., 2022). 

While Non-Motorized Transport usage in the United States is still lacking behind other 

countries, there has been a push in recent years to increase the mode share of NMT. The 

number of states with goals to increase cycling more than doubled during the 2010 and federal 

spending on Active Transportation increased from $6 million to $835 million from 1990 to 2017 

(Braun et al., 2019). This has led to a doubling of cycling infrastructure in the fifty most 

populous American cities from 2007 to 2016 (Braun et al., 2019). Empirical studies show that 

cities with more infrastructure that supports NMT, have shown positive results of increased use 

of these modes (Ma et al., 2022; Buehler, 2012; Piatkowski & Marshall, 2015). This includes 

protected bicycle/multimodal lanes, wider sidewalks, pedestrian bridges, and an array of other 

public investment into pedestrian infrastructure (see Table 2). Unfortunately, in many 

instances, these investments have not been made equitably. A study by Braun et al. (2019) 

found a disproportionately low distribution in access to cycling infrastructure for block groups 
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with higher rates of Black and Hispanic residents and lower socioeconomic status (low-income, 

low-educational attainment, higher poverty, etc.) in 22 large American cities. These 

discrepancies persisted even when controlling for cycling demand, meaning that marginalized 

populations that were more likely to cycle were still more likely to be further from the nearest 

bike lane, have lower bicycle lane coverage in their neighborhood, and were less likely to have 

access to any bicycle lanes at all (Braun et al., 2019). Improved consideration of equity goals 

within planning and policy must be considered moving forward, to ensure investment in NMT 

infrastructure is serving diverse populations.  

Improved cycling infrastructure targets specific populations of those who may be 

incentivized to travel via bicycle more. Geller (2006) identifies 4 unique “types” of cyclists. Two 

of these groups will likely not be affected by infrastructure improvements, as ““The Strong and 

the Fearless” prefer cycling as their main mode of transport regardless of conditions, while the  

“No Way No How” group is adverse to cycling in its entirety (Geller, 2006). The target group 

then, is “The Interested but Concerned,” whom enjoy cycling as a concept and may even ride a 

bicycle short distances, but are adverse to switch to use cycling as their primary means of 

transportation (Geller, 2006). The primary concern of this group is the fear of assimilating with 

automobile traffic, which can be mitigated by the various improvements discussed in this 

section. Geller asserts that the majority of urban populations fall into this category and that by 

making travel safer and more appealing to cyclists, they can move into the “Enthused and the 

Confident” group; people that enjoy to use non-motorized means as their primary transport 

mode, but prefer to do so when adequate facilities are provided. 
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Micromobility infrastructure needs contribute additional complexity to the issue of NMT 

infrastructure investments. While this mode type benefits from many of the same 

infrastructure improvements outlined above, micromobility vehicles require storage and often 

charging infrastructure. The lack of adequate facilities leaves the vehicles clutter sidewalks and 

bicycle lanes, potentially creating a dangerous environment for other travelers. An effective 

strategy is to create charging/parking infrastructure along high use corridors and near transit 

nodes. This helps to both reduce clutter, as well as incentivize micromobility as an 

augmentation to the transit network. In Arlington County, Virginia, the city added signage and 

charging stations near the metro entrance (Zou et al., 2020). While this is most applicable for 

docked vehicles, geofenced parking areas is an emerging idea to apply this concept to dockless 

versions as well. A geofence is a virtual boundary that limits parking of a dockless vehicle to a 

specific, geographic area (Cheng et al., 2020). This guides users to a specific location for the 

terminus of their micromobility trip, essentially bridging the gap between docked and dockless 

versions of micromobility vehicles. This reduces the potential hazard from the cluttering of 

dockless vehicles on streets and sidewalks, without the need for the physical dock for the 

vehicle to park in. 

Many of these infrastructure improvements can be implemented by municipal or state 

departments of transportation, as the land required for these facilities usually falls under their 

jurisdiction. Some of these investments will require cooperation with other government 

agencies, especially when locating infrastructure near transit hubs. A benefit to implementing 

these types of strategies is their relatively short timeframe, as planning and construction often 

take far less time than large-scale land use changes. 
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Table 2: Discussed Infrastructure Investments 

Strategy Description Benefits Challenges for 
Implementation 

    
Expansion of On-Road/ 
Separated/ 
Off-Road Cycling or 
Multimodal 
Lanes 
 

Designated lanes for 
bicycle or other Non-
Motorized Transport 
means. Can be within the 
public right-of-way, 
demarcated by paint, or 
signage, physically 
separated by barriers 
from car traffic, or outside 
the road network 
completely. 

Incentivizes more 
cycling use. 
Separated and off-
road lanes provide 
less safety concerns 
for cyclists and 
pedestrians. 

Requires either less 
road space for 
automobile use, which 
can be politically 
challenging, or 
development outside 
the public right-of-
way, which can be 
capital-intensive. 
Gentrification 
concerns. 

Bicycle Parking 
Facilities 
 
 

Long- or short-term 
means to store or park a 
bicycle or other non-
motorized means of 
transportation. 

Increases 
convenience of 
cycling to 
destinations. Can 
incentivize more 
transit use if located 
near station/stop. 

Sheltered or long-term 
parking facilities can 
be especially capital-
intensive investments.  

Micromobility Charging 
and Parking Facilities 

Either fixed-docks or 
designated areas for 
parking/charging vehicles. 

Can complement the 
existing transit 
network as a first-
mile/last-mile option 
by providing 
infrastructure near 
transit nodes. 

Charging/parking 
stations for docked 
vehicles are especially 
expensive. Complex 
data modeling may be 
needed to optimize 
transit augmentation. 

Colored Lanes or Other 
Signage 

Paint or other methods to 
demarcate NMT-only 
lanes. 

May create a safer 
environment by 
alerting drivers to 
the potential of 
cyclist presence. 

Maintenance costs. 
Requires regulatory 
enforcement for 
violators.  

 

4.3 Regulatory Measures 

 The third way that cities can encourage NMT is through regulatory incentives and 

deterrences. By increasing the convenience of walking and cycling, decreasing the convenience 

of automobile travel, or a combination of the two, decision makers may be able to shift 
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commuters out of their automobiles and onto the street or sidewalk. Municipal development 

codes can decrease or even eliminate minimum automobile parking requirements mandate 

bicycle parking facilities. The City of Seattle’s municipal code does not have minimum off-street 

parking requirements for most multi-family and non-residential development in its urban 

centers and urban villages (Seattle Municipal Code, 23.54). Similarly, the City of Portland 

requires both long-term and short-term bicycle storage for all commercial uses, with the 

exception of commercial parking facilities (Code of the City of Portland, Oregon, 33.266.200). As 

an emerging mode of transportation, micromobility often lacks regulatory and policy 

framework to address the rapid rise in popularity and use. Some jurisdictions have approached 

regulating micromobility to minimize parking and congestion impacts by dictating where the 

vehicles can be parked (Zou et al., 2020). This requires the addition of adequate parking 

facilities. More research is needed on how cities can incorporate this new transport mode into 

their existing regulatory framework. 

 Another regulatory measure that cities can take is by discouraging automobile use via 

tolling and congestion pricing. There are three main types of congestion pricing: static time-of-

day pricing, dynamic pricing, and area charges. The first two are generally used on highways of 

major thoroughfares for longer commutes. While this can help incentivize transit usage, NMT 

trips are generally shorter in nature and thus, area charges may be the most effective strategy 

of congestion pricing to encourage walking and biking. Area charges can be used to toll 

automobile users on highly populated or pedestrian-oriented places within a city, creating less 

car traffic and more Non-Motorized Transit trips. One of the famous examples of an area 

charge is London’s ring road. Beginning in 2003, automobile drivers have been charged a fee to 



30 
 

drive within a boundary that encompassed central London’s city center. Within the first year of 

the program’s inception, the area saw a reduction of all automobile traffic of about 18%, which 

translated to 60,000 less vehicles per day (Lehe, 2019). While many commuters switched to 

transit as their primary way of navigating the city center, a significant proportion of drivers also 

switched to walking and cycling (Litman, 2005). Similar programs in Stockholm, Milan, 

Singapore, and Gothenburg all saw comparable decreases in automobile traffic after the 

implementation of area charge congestion pricing. The equity considerations of these types of 

programs are dedicated on two factors: who is being charged and how those revenues are 

spent. While more high-income populations are more likely to drive an automobile and face the 

charge, low-income residents are more cost-sensitive and have lower values of time (Eliassona 

& Mattsson, 2006). Rates based on income or wealth may be a strategy for cities to consider 

when implementing congestion pricing. Similarly, the use of the revenues from congestion 

pricing should be spent to benefit marginalized populations. Most of these programs use the 

funds to subsidize transit services, but some should consider NMT infrastructure improvements 

as mentioned in the prior section. As mentioned earlier, it is also crucial that decision-makers 

conduct equitable community engagement practices to ensure that these types of congestion 

pricing, or any regulatory measures that are being considered are wanted and benefit the 

populations that will be affected.  

 These regulatory strategies usually take legislative or quasi-legislative approval for 

implementation, either through statutory modifications or ordinance adoption. Municipal 

governments vary on the authority to pass such legal changes, and can fall under the authority 

of the mayor, city council, planning commission, or a combination of these actors. This can add 
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time and complexity to these issues and will likely take at least a few months, if not years for 

these measures to be realized.  

Table 3: Discussed Regulatory Measures 

Strategy Description Benefits Challenges for 
Implementation 

    
Elimination/Reduction 
of Minimum Parking 
Requirements 
 

Amend city development 
codes to decrease the 
amount of off-street 
parking spaces that new or 
existing developments are 
required to provide. 

Reduces space in 
cities used for off-
street parking, 
which can be used 
for more dense 
development, open 
space, etc. 

Most applicable/ 
enforceable for new 
development. Requires 
updating existing 
development code. 

Incentivize or Mandate 
Private Development 
Investment in NMT  
 

Providing benefits to 
private developer for 
providing infrastructure for 
NMT.  

Private agent fronts 
costs for new NMT 
infrastructure (see 
Table 2 for specific 
benefits). 

Access to use NMT 
infrastructure may be 
restricted. 
Gentrification 
concerns. 

 Congestion Pricing Fare charged to 
automobile drivers at 
either a fixed or variable 
rate on certain roads or 
areas within a city. 

Discourages 
automobile use on 
heavily used roads. 
Revenues can be 
used for further 
investment into 
NMT promotion. 

Collection and 
enforcement costs and 
equity concerns. Will 
likely face initial 
political opposition.  

 

4.4 Examples of Successful Implementation of NMT 

 With these policy areas in mind, we now turn to two examples of cities that have 

utilized these implementation strategies to successfully adopt higher usage of Non-Motorized 

Transport within their jurisdictions. 
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4.3.1 Washington D.C. 

 In 2010, Washington D.C. launched a shared micromobility program, now known as 

Capital Bikeshare. Capital Bikeshare is now one of the largest government-owned micromobility 

systems in the country (see Figure 4 for ridership statistics from January 2019 - April 2022) with 

over 5,000 vehicles and 600 stations (About Capital Bikeshare, n.d.). Capital Bikeshare allows 

single uses, day passes, and a membership that charges users a flat fee of $7.92/month for 

unlimited riders of 45 minutes or less (About Capital Bikeshare, n.d.). By the end of 2013, over a 

million people had signed up for the membership option. That year’s customer survey detailed 

how Capital Bikeshare had successfully offered as a first mile/last-mile transit augmentation 

option. 54% of survey respondents reported that their destination or origin when using the 

service was a metro station, with another 21% traveling to or from a bus stop, and an additional 

10% used the vehicles to access a commuter rail station. Of those that reported using Capital 

Bikeshare to access the metro network, 9% disclosed that they did so more than 10 times a 

month, on average (Ma et al., 2015). These survey results were backed up by a linear regression 

model that showed that a 10% increase annual Capital Bikeshare trips leads to a 2.8% increase 

in metro usage (Ma et al., 2015).  

 In addition to Capital Bikeshare, several private vendors distribute their own shared 

micromobility services. JUMP (owned by Uber), Lyft, Skip, and Spin have a combined fleet of 

10,000 e-scooters, while both JUMP and Italian-based company Helbiz provide dockless, shared 

bikes (Stowell, 2020). Planners in the Washington D.C. see these private, dockless systems as a 

complimentary service to their own, docked Capital Bikeshare bicycles. To capitalize on the 

spatial freedom of these systems, the city mandated that these private systems deploy at least 
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400 vehicles to specified “equity zones” throughout the city. These zones are in low-income 

neighborhoods and communities of color that have lower mobility options (Stowell, 2020). The 

dockless systems have seen a high level of adoption throughout the city, especially within these 

communities, as Black and African American residents are using the new systems at a rate 2.6 

times that of Capital Bikeshare (Stowell, 2020). This conscious effort to utilize partnerships with 

private actors has helped planners expand mobility options in an equitable manner.  

Washington D.C. is attempting to capitalize on this trend and increase the amount of 

non-motorized trips by increasing the city’s NMT infrastructure. The District Department of 

Transportation (DDOT) has built over 100 miles of bicycle lanes since 2001 and has plans to 

build an additional 20 miles of protected bike lanes by 2023 (Bicycle Lanes, 2022). The city has 

also been strategic with the distribution of Capital Bikeshare stations, as nearly half of all 

stations are within a quarter mile of a metro station (Ma et al., 2015). These infrastructure 

investments are also supplemented with planning and policy advancements. In terms of 

American cities, Washington D.C. is relatively dense, with a population density of 9,856.5 

people per square mile (U.S. Census Bureau, 2021a). The city’s comprehensive plan, most 

recently updated in 2020, includes a variety of provisions to drastically expand mixed-use 

development and further increase density in the city, particularly in former industrial zoned 

areas. The location and design of some of these mixed-use developments was agreed upon by a 

coalition of planners and community activists, after a thorough community engagement 

process centered around racial equity (Koma, 2021). These investments will hopefully increase 

the walkability of the D.C. area, allowing for a more convenient means to travel by Non-

Motorized Transport. 
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While these improvements have led to more Sustainable Transportation usage, more 

still needs to be done, as car usage still dominates as the primary commuting mode in 

Washington D.C. Figure 5, taken from the National Capital Region Transportation Planning 

Board’s Commuter Connection Program 2019 State of the Commute Technical Survey Report, 

shows that while NMT and transit mode shares have increased from 2007 to 2019, automobile 

trips still made up about 63% of the commuter mode split in 2019 (TPB, 2019). While this seems 

grim, the increase in mode shift towards Sustainable Transportation and Non-Motorized 

Transport over the last decade and a half is still important progress towards mitigating carbon 

emissions and enhancing mobility options. These increases are indicative of the city’s efforts to 

utilize urban planning strategies to increase NMT usage. 

 

Figure 4: Capital Bikeshare monthly ridership. Source: Bureau of Transportation Statistics (2021). 
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Figure 5: Figure 5: Washington D.C. Commuter Mode Split. Source: National Capital Region Transportation Planning Board, 

(2019). 

 

4.3.2 Paris, France 

Paris, under the leadership of Mayor Anne Hidalgo, has proposed Paris to fully embrace 

the concept of the 15-Minute City (or “La Ville du Quart d'Heure” [Quarter-Hour City] as it is 

called in Paris) as a part of the “Paris en Commun” strategy (Moreno et al, 2021). The plan, 

rooted in the Paris Climate action plan, aims to reduce car dominance, retake space for 

pedestrians, increase greenspace, and enhance mobility through four policy areas: ecological 

measures, solidarity-centered ecological transformation, hyper-proximity, and commitment to 

citizenry (Pozoukidou & Chatziyiannaki, 2021). Paris’ implementation of the Quarter-Hour City 

is rooted in the principles of proximity, diversity, density, and ubiquity to change the built 

environment so that most residents of the city center can meet their daily needs within 15 
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minutes of walking or cycling (Pozoukidou & Chatziyiannaki, 2021). To do achieve this goal, 

Paris aims to localize services so that every neighborhood fulfills six social functions: housing, 

employment, shopping, health care, education, and entertainment (Moreno et al., 2021). 

With about 54,000 people per square mile (Statista Research Department, 2022), Paris 

already has a very dense urban environment. Additionally, Paris’ public transit system is highly 

robust and well-developed (Pozoukidou & Chatziyiannaki, 2021). The implementation of the 

Quarter-Hour City is then focused on the pedestrianization of the city to promote more NMT 

use. To accomplish this, Paris has employed a number of planning strategies to reduce 

automobile use and encourage more walking and cycling. These strategies include restricting 

automobile traffic in some neighborhoods to transit, local residents and shop owners, and 

emergency vehicles, the creation of “children’s roads,” which ban traffic near schools at the 

beginning and end of the day, stricter regulations on vacant properties and second homes, 

adaptive re-use of office space, and perhaps most ambitiously, a massive overhaul of the city’s 

cycling infrastructure (Pozoukidou & Chatziyiannaki, 2021). Paris had already been rapidly 

expanding their cycling infrastructure in the beginning of the 21st century, as the city tripled its 

amount of both bike lanes and bicycle parking from 1998 to 2007 (Pucher et al., 2010). This led 

to an increased mode share of bicycle use from 1% in 2001, to 2.5% in 2007 (Pucher et al., 

2010). Additionally, the shared biking service “Vélib' Métropole” launched in 2007, providing 

over 20,000 bicycles for short-term use (Pucher et al., 2010). Paris’ new plans for cycling 

infrastructure expansion are even greater, as Mayor Hidalgo has pledged to remove over 

60,000 automobile parking spaces by 2024 to create an integrated network of cycling lanes 
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(Pozoukidou & Chatziyiannaki, 2021). With this project well underway, Paris walking and cycling 

use has surged, with goals to increase the share of NMT modes even further. 

A crucial aspect of the Paris en Commun strategy to note is the importance of public 

participation and empowerment. Paris’ leaders have involved citizens in decision-making and 

implantation of various aspects of the plan and engaged in co-planning practices to give the 

citizenry real power and authority with a participatory planning budget. As of 2020, 2,428 

projects have been put into place from the participatory budget, focused on localizing 

important services and facilities to each neighborhood (Pozoukidou & Chatziyiannaki, 2021). 

While Paris is a shining example of promoting more NMT usage through the 

implementation of the 15-Minute City concept, it is worth noting that the city’s high density 

and expansive transit network are rather incomparable to most American Cities, save New York 

City and possibly a few others. Thus, Paris already had a leg up on most American cities when it 

comes to implementing the practices of the 15-Minute City. However, this examples still shows 

that even with proper density and transit coverage, investment into NMT infrastructure and 

regulatory enactments are still required to promote more walking and cycling. 

4.3.3 Lessons for Seattle, Washington 

 Using the examples of Paris, Washington D.C., and various other cities presented 

throughout this analysis, I will now give my personal recommendations on how decision-makers 

and planners can utilize the three policy areas to promote more NMT use in the Seattle region. 

Of course, there are multiple political, economic, and sociocultural aspects of any city that add 

complexity to implementing these strategies, so these recommendations are mostly speculative 
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in nature. However, given the multitude of research that I have collected and comprehensive 

analysis of Non-Motorized Transport that I have presented, these recommendations still serve 

some merit and are worthwhile to consider. Once again, I would like to reiterate that equitable 

community engagement practices must be utilized, to get a better understanding of if and how 

residents wish to see these recommendations implemented. 

 Home to about 734,000 people (U.S. Census Bureau, 2021b), Seattle has seen rapid 

population growth, especially in the twentieth century. However, outside of the downtown 

core and the city’s urban villages, most of the city is zoned exclusively single family (Office of 

Planning & Community Development, 2020). Seattle’s population density is less than that of Los 

Angeles; a city widely known for urban sprawl and car-centric development patterns. 

Additionally, Seattle’s geographic- and weather-related constraints make cycling an 

unattractive option for many people (although it should be noted that many people do cycle as 

a primary means of transportation throughout the city). It is vital that Seattle transforms into a 

more walkable neighborhood, if more non-motorized travel is desired. To to achieve this goal, 

the city must continue upzoning and allowing for more diverse uses throughout the region. For 

many years, city planners have employed new urbanism tactics, by concentrating density and 

population growth into urban centers and urban villages (Office of Planning & Community 

Development, 2020). While these areas are certainly more accessible by non-motorized means 

than the rest of the city, problems with affordability, displacement, and gentrification have 

rendered these areas unlivable for many residents. I believe that Seattle needs to rethink its 

land use strategy and employ techniques of the 15-Minute City. This would include allowing for 

more less-intense commercial uses in residential neighborhoods, so that residents can easily 
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walk or cycle to get their groceries, go to the dentist, access local restaurants, and in some 

cases, commute to work. Furthermore, more diverse housing typologies, such as duplexes, 

triplexes, and townhouses, should be allowed in areas that are currently zoned exclusively 

single-family, especially near transit nodes. These land use strategies should allow the city to 

incorporate density in an effective manner that allows people to use their personal automobile 

less for daily activities. 

 While the hills and rain that Seattle is famous for disincentivize cycling and other non-

motorized travel use to a certain extent, the city’s cycling infrastructure could certainly use an 

upgrade. To enhance the ambitious mass transit expansion and robust bus service that the city 

offers, these improvements should be concentrated around major transit nodes. The recent 

addition of a multitude of micromobility services could also be optimized by a strategic 

investment in NMT infrastructure by co-locating these facilities near future and existing light-

rail stops and major transit hubs. 

 One of the discussed regulatory measures that may be applicable for Seattle is 

congestion pricing via an area charge for accessing the city core. Seattle already engages in a 

variety of tolling and congestion pricing on various highways and bridges throughout the area 

and could benefit from limiting automobile traffic to the downtown area. As discussed earlier, 

cities such as London and Milan have seen positive results from similar regulations, and the 

revenue collected from an area charge could be used to fund more NMT infrastructure, or to 

supplement the existing transit expansion budget. This congestion pricing would discourage 

automobile use in these dense urban areas, and incentivize more NMT trips for daily use.  



40 
 

Chapter 5: Conclusion 

For a large mode shift from automobile use to occur, short-term solutions, such as 

incentive programs, expanded multimodal lanes, strategic parking/charging locations for 

micromobility, and so forth must be accompanied by long-range land use and planning 

implementations, such as densification, more mixed-use development, and expanded transit 

systems. Cities that have seen higher usage rates in micromobility and Active Transportation 

have shown to have good network density, connections with other multimodal systems, 

partnerships with local groups and businesses, and overall transparency in the planning process 

(Audikana et al., 2017). These are all formidable issues that take strenuous amounts of time and 

effort for cities to implement. Moreover, not all these strategies are applicable in every context. 

To best understand which of these solutions are the most effective and applicable, decision-

makers or community groups that advocate on behalf of citizenry must perform equitable 

community engagement via inclusion and the pursuit of just outcomes. Through this process, 

citizens can advocate for the types of changes in their community that they would like to see 

implemented. Some may prefer more cycling infrastructure, while others may advocate for 

more mixed-use development and less parking. Understanding the wants and needs of the 

citizenry is crucial in finding solutions to promote Non-Motorized Transport. Together with the 

proper investment, research, and dedication, NMT may serve as a successful implementation 

that can both combat the effects of climate change, while enhancing personal mobility in an 

equitable and accessible manner.  
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