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A B S T R A C T   

Research on ridesourcing has grown exponentially in recent years. This study details the results of a systematic 
review of 161 publications on ridesourcing that explore environmental sustainability and equity in North 
American cities. We identify five main areas of research. First, ridesourcing is associated with two modal shifts: a 
decline of the taxi industry and a more complicated association with public transit ridership. Second, several 
studies have documented workers' rights and the challenges of contingent labor. Third, demographic studies 
show associations between ridesouring and affluent riders, and spatial analyses indicate that ridesourcing may 
exacerbate existing patterns of inequity in cities. Fourth, ridesourcing has dubious claims to improve environ
mental sustainability: it has only a small effect on vehicle ownership, but it increases emissions associated with 
deadheading, and pooled services do not reduce vehicle miles traveled. Fifth, ridesourcing companies also tend 
to oppose regulatory responses and sharing data with potential regulators. The review concludes with sugges
tions on areas for future research.   

1. Introduction 

Technological advancements have allowed for the growth and 
development of the sharing economy, which is based on renting and 
borrowing goods and services as opposed to owning them. An important 
element of the sharing economy, ridesourcing allows users to hail rides 
by using smartphone applications that link personal vehicle drivers with 
passengers who need rides. Ridesourcing remains largely an urban 
phenomenon, as transportation network companies (TNCs) have yet to 
make much headway in car-dependent areas like peripheral suburbs and 
rural areas. Nonetheless, during the last ten years, ridesourcing has 
become an integral mode of transport, and it has the potential to dras
tically change efficiency, environmental sustainability, and equity in 
urban transportation systems. For example, Conway et al. (2019) found 
that in the U.S., the for-hire vehicle market doubled between the years 
2009 and 2017, owing its massive success to TNCs like Uber and Lyft. 
The Pew Research Center (2019) also found that in 2018, 36 % of U.S. 
adults had used ridesourcing in comparison with only 15 % of U.S. 
adults in 2015 (Pew Research Center, 2019). 

Exploring the growth of ridesourcing is imperative given its 
connection to a range of problems that cities are facing: climate change 

and pollution; equity and accessibility issues; and uneven development 
leading to gentrification, displacement, and housing unaffordability. As 
such, researchers have begun to investigate the importance of ride
sourcing in the context of both urban equity and environmental sus
tainability. Although data on ridesourcing trips has been somewhat 
limited, researchers have found creative ways to explore how ride
sourcing contributes to patterns of inequality and to environmental 
externalities. This study builds on a previous review by Jin et al. (2018), 
who provided a categorization of past research and outlined a path for 
future research that explores the impact of ridesourcing on broad issues 
of urban development. At the time of that publication, there was a 
limited number of peer-reviewed studies on ridesourcing – especially 
those focusing on equity and sustainability. Since that time, research in 
this area has expanded. 

The purpose of this study is to provide an overview of literature on 
ridesourcing in North American cities, as it pertains to both equity and 
sustainability, using the systematic literature review method. Given the 
increase in ridesourcing research and ridesourcing's impact on climate 
justice, it is imperative to categorize the ridesourcing literature and 
identify pathways for future research with respect to equity and envi
ronmental sustainability. Our systematic review revealed five major 
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categories of articles that speak to these topics: modal shifts (including 
interactions with public transit and taxis), labor and workers' rights, 
demographics of users and spatial context (including both survey 
research and TNC service area analysis), sustainability, and regulation of 
TNCs. These articles are mostly empirical studies, but they also include 
discussion of potential policy solutions. The social and environmental 
context of ridesourcing relates to city development, which is tied to 
spatial scales such as regional and national context. To provide a more 
robust and focused discussion of major themes and potential policies, we 
limit the review geographically to research on ridesourcing in North 
American cities. Attention to the emerging issues of equity and envi
ronmental sustainability in this context can provide valuable informa
tion to researchers, policy makers, and advocates who are interested in 
tracking the continued growth of ridesourcing and its impact on various 
spheres of justice in North American urban areas, and issues identified in 
the literature for this world region are potentially applicable to other 
world regions. 

The study is organized as follows. We first describe the methodology 
used to develop the systematic review and the thematic analysis and 
classification of articles. Next, we analyze the general results of the 
systematic review including major categories, publication years, and an 
overview of journals. In this section, we also provide detailed de
scriptions of each of the five major categories we identified as central to 
the conversation on sustainability and equity in relation to ridesourcing. 
Finally, we discuss areas of future research and the intersectional nature 
of these major topics as they pertain to urban equity and environmental 
sustainability. 

2. Methodology 

The design for this systematic literature review was based on the 
‘Preferred Reporting Items for Systematic Reviews and Meta-Analysis’ 
(PRISMA) method (Moher et al., 2009) We used the PRISMA protocol to 
select articles for the systematic review if they met the following generic 
eligibility criteria: topic, language and/or country analyzed, and pub
lication year. In stage one of the literature review, we began by 

conducting a database search for academic articles using Web of Sci
ence. We only searched for articles between 2011 and 2021, which 
corresponds with the growth of ridesourcing in North American cities. 
We conducted two inquires using the online search engine, one using the 
term “ridesourcing” or “ride sourcing” and one using the term “ride
hailing” or “ride-hailing.” Although most academic transportation re
searchers use the term “ridesourcing” to describe the services offered by 
TNCs, “ride-hailing” has been a popular term in the press and social 
media (Jin et al., 2018). Our search was conducted in March 2022 and 
yielded a total of 2144 articles. 

2.1. Screening process 

Of the 2144 total records, 1557 were identified through the keyword 
search “ride sourcing” or “ridesourcing,” and 587 records were identi
fied through the keyword search “ridehailing” or “ride-hailing.” Fig. 1 
depicts the multi-stage screening process for article inclusion. The first 
stage eliminated duplicate records (N = 87), and the second stage 
excluded articles about ride-sourcing outside North America and articles 
that were off topic or outside the focus of this review (N = 136). The vast 
number of articles produced by the first search (1557 records) were out 
of context. The early process of elimination or inclusion involved 
reading the abstracts of each source. If the abstract did not provide 
enough information, we scanned introductions and conclusions for more 
information. The final stage involved screening the remaining articles to 
ensure that they were applicable. The citations within each article were 
scanned for articles that may have been missed in the initial Web of 
Science search. After this process, six sources were added into the re
view, yielding a total of 164 full text articles. 

Articles come from a wide array of disciplines, although the largest 
representation comes from the social sciences and urban planning. 
However, disciplines were not excluded if the article specifically 
examined some facet of equity, environmental sustainability, or both, in 
the context of ridesourcing. For example, numerous articles on ride
sourcing examine operational efficiency, evaluations of the business 
model of TNCs, or pricing techniques for TNCs. These articles were often 

1557 records identified through Web 

of Science using keywords 

“Ridesourcing” and “Ride Sourcing”

587 records identified through Web 

of Science using keywords “Ride-

hailing” and “ridehailing”

87 duplicate records removed

2057 records screened for 

geographical location and topic

1897 records excluded (inapplicable to 

the North American context or 

inappropriate topic or focus)

158 full text articles scanned for cited 

sources potentially missed in the Web 

of Science Search 

6 sources added to systematic review 

164 full text articles included in the 

systematic review 

Fig. 1. Review and Screening Process.  
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excluded because they failed to mention urban equity or sustainability. 
Articles that proposed new ridesourcing services or apps were usually 
excluded as well. However, articles that proposed ideas for greening 
ridesourcing fleets were included. We also excluded articles that 
examine mobility sharing, without distinguishing between ridesourcing 
and other modes of shared mobility. All the articles come from either 
peer-reviewed journal articles of full-article conference proceedings. 

2.2. General results 

The publication dates for the 164 articles included in this review 
reflect the rapidly growing interest in ridesourcing among researchers. 
One article was published in 2014, 2 in 2016, 6 in 2017, 14 in 2018, 29 
in 2019, 50 in 2020, 51 in 2021, and 12 from January to March 2022. 
The 164 articles included in this study were published in 62 different 
journals. Although there is some diversity in the scope of the journals, 
including articles published in business and medical journals, the ma
jority were in transportation, planning, urban studies and various social 
sciences. The top journals for ridesourcing publications are listed below 
in Table 1. 

2.3. Thematic analysis 

The thematic analysis of the literature sources followed standard 
methods in qualitative data analysis coding that begin with a priori 
categories but modify them in response to the new information (Braun & 
Clarke, 2006; King, 2004). Following template analysis, the a priori 
categories in this study were based on previous review articles and 
served as the starting point (Jin et al., 2018), but as more articles were 
reviewed, new categories were constructed, and some were merged. The 
categorization process led to a total of five final groups, with two of 
those groups having subgroups, a manageable number for a systematic 
literature review. We concluded our categorization when a further 
reduction would lead to vague categories that could not be meaningfully 
summarized. 

The number of articles for each category are shown in Table 2. 
Table 3 provides a brief overview of the subtopics in each category. The 
first category of interest explores how ridesourcing creates modal shifts 
in urban transportation systems, with two subcategories: public transit 
and traditional taxis. The second category explores the labor practices of 
TNCs and the rights, and lack thereof, of TNC workers. The third cate
gory includes articles that assess the demographics of ridesourcing users 
and the spatial context in which ridesourcing occurs. This category has 
two sub-categories: research that uses survey methodology and research 
that uses service area analysis. The fourth category includes articles that 
address environmental sustainability, and the fifth category includes 
articles that explore current and potential regulation of TNCs. 

Some articles are placed in multiple categories because of their 
interconnected nature. Table 4 provides information on these paired 
categories and includes the total number of articles within these shared 
topics. The top two combination categories are public transit/survey 
area analysis and public transit/survey of ridesourcing users. The cate
gories of public transit/sustainability, survey of ridesourcing users/ 
sustainability, and service area analysis/sustainability are all tied for 
third. 

Although we provide detailed information on these topics and their 
intersections in the second half of this review, we will provide a quick 
overview of some of the shared topics in each of these shared categories. 
Articles that share the topics of public transit and survey analysis of 
ridesourcing uses often rely on survey data to evaluate the demographics 
of ridesourcing users and how ridesourcing impacts their public transit 
usage. These articles are often included in the shared category of survey 
of ridesourcing users/sustainability because they provide some analysis 
or discussion on how the choice of ridesourcing over public transit im
pacts sustainability, or how sustainability factors into the decision- 
making of ridesourcing users. 

The category of public transit/service area analysis provides a 
similar analysis but relies on aggregate statistics of service areas and 
often explores ridesourcing levels in relation to public transit coverage. 
Furthermore, articles within this category also contain the pairing of 
service area analysis/sustainability because they usually provide some 
discussion on how ridesourcing levels in the context of public transit 
networks and connectivity impact the sustainability of cities. 

3. Results 

The following section provides a more detailed analysis of the results 
from the systematic literature review. Specifically, we discuss each of 
the five major categories (and sub-categories) that emerged from the 
thematic analysis and provide a short and detailed overview of the main 
topics discussed within each category. 

3.1. Modal shifts 

There is a growing discussion in the ridesourcing literature on the 
potential of ridesourcing to create a modal shift away from major forms 
of transport traditionally used in urban areas such as personal vehicles, 
taxis, and public transportation. Although TNCs have touted the po
tential of ridesourcing to reduce private vehicle ownership (Zou & 
Cirillo, 2021), it is important to ask whether ridesourcing is replacing 
other modes of transportation, and if so, what are the major implications 
for this replacement. Researchers are interested in a broad set of ques
tions such as under what conditions is ridesourcing causing a substitu
tion for these other modes of transit, and why is this substitution 
occurring?1 

3.1.1. Taxis 
The modal shift from taxi service to ridesourcing is perhaps the most 

obvious given numerous articles in newspapers and media on the 
strained taxi industry. In cities across the world, taxi drivers have gone 
on strike to protest the proliferation of TNCs such as Uber and Lyft, 

Table 1 
Top journals for ridesourcing articles.  

Top Ridesourcing Journals Number of Articles 

Transportation Research Record  26 
Transportation Research Part A - Policy and Practice  14 
Transportation  11 
Transportation Research Part C - Emerging Technologies  11 
Journal of Transport Geography  10 
Transportation Research Part D - Transport and Environment  8 
Transport Policy  5  

Table 2 
Results of the thematic analysis of ridesourcing articles.  

Category Number of Articles 

Modal Shifts  
Taxi  24 
Public Transit  49 

Labor Rights  16 
Demographics and Spatial Context  

Surveys of Ridesourcing Users  42 
Service Area Analysis  31 

Sustainability  33 
Regulation of TNCs  16  

1 Although the following subsections will focus exclusively on taxis and 
public transit, it should be noted that a few studies have also explored how 
ridesourcing impacts other modes of transit such as bikeshare and walking. For 
example, see Gerte et al. 2019, who demonstrate how bikeshare negatively 
influenced the demand of ridesourcing in NYC from 2015 to 2017. 
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protested unfair policies at airports that benefit ridesourcing over taxis, 
and pushed for legislation to regulate TNCs. Research has identified 
ridesourcing as the primary competitor to taxis across all modes of 
transit (Anderson, 2014). In an intercept survey study of ridesourcing 
users in San Francisco, many respondents reported that they would have 

taken a taxi for the same trip had ridesourcing been unavailable (Rayle 
et al., 2016). Kim, Baek, & Lee (2018) use time-series regression 
modeling to examine factors that change the number of taxi trips. They 
found that Uber had crowded out taxis from central Manhattan, forcing 
taxis to respond by increasing their geographic coverage. 

One reason for this modal shift relates to the ease of transaction costs 
and communication for ridesourcing in comparison to taxis. Ride
sourcing presents users with mobility on demand (MOD), which differs 
from traditional taxis. Users can hail a ride directly from their phones, 
which reduces transaction times. In comparison, taxis can lack effective 
communication channels between drivers and riders. Acquiring a 
traditional taxi can require hailing one down in the street or calling a 
dispatcher. Not only does ridesourcing lower transaction times, but it 
also provides users with real time information on the location of their 
ride, which reduces uncertainty (Jin et al., 2018). In an audit study in 
Los Angeles on over 1600 ridesourced and taxi trips, Brown and LaValle 
(2020) explored variation in service quality between the two modes. For 
the same origin and destination areas, they found that ridesourcing users 
typically pay around 40 % less than taxi riders. Ridesourcing users 
waited less time to be picked up and were less likely to have their trips 
cancelled. However, taxi companies have responded to the popularity of 
ridesourcing by introducing their own mobile device apps (Shaheen & 
Cohen, 2018). 

Researchers are also interested in issues of equity and accessibility, in 
terms of typical service areas of taxis and ridesourcing. In a study of 
ridesourcing in New York City (NYC), Pan et al. (2020) suggested that 
the equity of ridesourcing is higher than that of taxis because taxis tend 
to concentrate only in areas where demand is higher. Similarly, Atkin
son-Palombo et al. (2019) explores variation in resourcing trips by 
neighborhood demographics and found that ridesourcing trips origi
nating in the outer boroughs of NYC are typically in areas with low in
come and low car ownership. Conversely, Rafiq and McNally (2022) 
found that taxi users typically belonged to low-income and carless 
households, using the National Household Travel Survey (NHTS) to 
identify taxi-only riders as those who reported no use of app-based 
services for rides. Likewise, Brown (2019a,b) used an audit survey to 
explore discrimination in both ridesourcing and taxi trips and found that 
discrimination against Black taxi riders resulted in far higher rates of trip 
cancellation and longer wait times when compared to white riders. 
However, discrimination was drastically reduced for ridesourced trips. 
Nonetheless, racial disparities emerge when analyzing the cultural 
frames used in ad campaigns by companies like Uber for driver 
recruitment. In Winnipeg, whiteness underpinned the appeal of Uber, 
who used recruitment ads that often featured young, white drivers – but 
most of the taxi drivers in the city are immigrants who face daily racism 
(Gibbings & Taylor, 2019). 

Table 3 
Major subtopics for emerging themes.  

Category Brief overview of subtopics in each category 

Modal Shifts: 
Taxi Explores the degree to which ridesourcing has impacted 

traditional taxi usage in urban areas and the implications 
for this modal shift (Anderson, 2014). Other potential 
topics include identifying reasons behind this modal shift 
(Brown & LaValle, 2020), labor rights for taxi drivers in 
the wake of increased ridesourcing (Baron, 2018), the 
impact of ridesourcing on taxi service areas (Kim, Baek, & 
Lee, 2018), and evaluations of varying equity concerns 
relating to taxis versus ridesourcing (Brown, 2019a,b;  
Pan et al., 2020). 
Typical methodologies: Surveys (including intercept 
surveys), Semi-structured interviews, market models, 
survey area analysis 

Public Transit Explores the degree to which ridesourcing has impacted 
public transit ridership in urban areas and the 
implications for this modal shift. Other potential topics 
include identifying a competition-complementarity 
relationship (Barajas & Brown, 2021; Deka & Fei, 2019) 
and reasons influencing substitution ridesourcing for 
public transit (Azimi et al., 2020), including 
characteristics of the build environment (Baker, 2020;  
Toman et al., 2020) 
Typical methodologies: Surveys (including intercept 
surveys), interviews, market models, survey area analysis 

Labor Rights Evaluates how TNCs have changed the nature of labor in 
cities (Malos et al., 2018; Mrvos, 2021), discrimination 
and customer abuse (Maffie, 2022), oppression and 
control of workers by TNCs (Mosseri, 2020), and inequity 
in driver pay (Bokanyi & Hannak, 2020; Henao & 
Marshall, 2019). 
Typical methodologies: Interviews, policy analysis 

Demographics and spatial context 
Surveys of 
Ridesourcing Users 

Surveys of ridesourcing users, which includes mass 
surveys such as the National Household Travel Survey 
(NHTS) (Mitra et al., 2019) or intercept surveys (Gehrke 
et al., 2019; Rayle et al., 2016). These articles frequently 
examine the demographics of ridesourcing users, 
including race/ethnicity, income, age, and employment ( 
Gehrke, 2020; Sikder, 2019), as well as how ridesourcing 
impacts personal vehicle ownership (Shi & Sweet, 2020) 
Typical methodologies: Surveys (including intercept 
surveys), interviews 

Service Area Analysis Considers how ridesourcing levels vary across space with 
respect to socio-demographics (Brown, 2019a,b; Dias 
et al., 2019) and characteristics of the built environment ( 
Ghaffar et al., 2020; Yu & Peng, 2019), including in the 
context of pooled ridesourcing (Dean and Kockelmann, 
2021). 
Typical methodologies: Surveys (including intercept 
surveys), interviews, service area analysis (spatial area as 
the unit of analysis) 

Sustainability Studies of the sustainability impacts of ridesourcing, 
which often explore reductions in private car ownership ( 
Zou & Cirillo, 2021) and externalities like air pollution 
and emissions (Wenzel et al., 2019) in the context of 
vehicle miles traveled and deadheading (Henao & 
Marshall, 2019; Ward et al., 2021). 
Typical methodologies: Surveys (including intercept 
surveys), interviews, service area analysis, analysis of 
individual rides 

Regulation of TNCs Analysis of the nature of TNCs and how they avoid 
regulation (Monahan, 2020), refuse to identify as 
transportation providers (Brail, 2017), and avoid city 
level ridesourcing regulation (Flores & Rayle, 2017). 
Typical methodologies: policy analysis, city level case 
studies  

Table 4 
Information on paired categories.  

Category combo Number of articles shared 

Modal shifts/demographics and spatial context  
Taxi/survey of ridesourcing users  3 
Taxi/service area analysis  3 
Public transit/survey of ridesourcing users  10 
Public transit/service area analysis  13 

Modal shifts/labor rights  
Taxi/labor rights  2 

Modal shifts/sustainability  
Public transit/sustainability  8 

Demographics/spatial context/sustainability  
Survey of ridesourcing users/sustainability  8 
Service area analysis/sustainability  8 

Modal shifts/regulation  
Taxi/regulation  2 
Public transit/regulation  1 

Labor/regulation  2 
Regulation/sustainability  3  
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Even though taxis represent a small portion of urban travel, research 
has shown that the shift to ridesourcing has been quite disruptive for the 
industry (Rayle et al., 2016). Baron (2018) argued that taxi drivers, 
especially those who own their own medallions in places like Toronto, 
have an incentive to oppose TNCs. Taxi drivers often must undergo 
extensive training and certification processes that are often not required 
for ridesourcing drivers (Wang & Smart, 2020). Simply switching from 
driving a taxicab to working for a TNC is not feasible for all taxi drivers. 
Aside from the issue of repaying the investment in medallions, one 
barrier to entry is vehicle ownership, and taxi drivers often lease their 
vehicles. In a case study of a taxi worker cooperative in Philadelphia, 
Borowiak (2019) explored how TNCs have created disruptions for taxi 
cooperatives that sought to address the inadequacy of traditional taxis 
through a commitment to economic democracy, living wages, and 
outreach to underserved communities. 

3.1.2. Public transit 
The relationship between ridesourcing and public transit is less 

straightforward than between ridesourcing and taxis. Whereas taxis and 
ridesourcing can both involve rides in automobiles using unique and 
direct routes, public transit is a form of mass transport with fixed routes. 
Research in this area has focused on exploring a broad set of questions: 
does ridesourcing compete with or complement public transportation? 
Under what conditions does each type of relationship occur? Does the 
relationship vary by type of public transit? Far less research has inves
tigated the significance of switching from public transit to ridesourcing, 
especially how this potential modal shift impacts both urban sustain
ability and equity. 

Research seeking to assess either a competitive or complementary 
relationship often explores whether ridesourcing provides coverage to 
areas poorly served by public transit. This research area reveals that 
ridesourcing is widely used in areas with dense public transit networks. 
Early studies, such as the intercept study by Rayle et al. (2016), showed 
that a significant number of ridesourced trips begin and end near transit 
stations, but they failed to show interdependence between the two 
modes. Similarly, in a study using the NHTS, Deka and Fei (2019) found 
that people who live near both train and bus stops use ridesourcing more 
frequently. Barajas and Brown (2021) conducted a study of transit 
supply in Chicago and compared it to ridesourcing origins sand desti
nation, finding that ridesourcing does not fill service gaps in areas poorly 
served by public transit (Barajas & Brown, 2021). In a study with similar 
methodology, Marquel (2020) found that ridesourcing is most prevalent 
in areas with high accessibility. Some researchers have also noted that 
ridesourcing is convenient for last-mile connections and could provide a 
significant boost to public transit (Mohiuddin, 2021; Schaller, 2021). 

Studies have also explored how transportation ridership levels have 
changed with the introduction of ridesourcing. Boisjoly et al. (2019) use 
longitudinal multilevel modeling to explore variation in public transit 
ridership using data from 25 transit authorities in North America. They 
did not find that ridesourcing caused a major decline in public transit 
ridership across 25 North American cities; instead, they found that 
ridesourcing was associated with higher levels of transit usage. In an 
examination of transit usage data in major U.S. metropolitan areas, Hall 
et al. (2019) found that public transit ridership increased by an average 
of 5 % two years after Uber's entry into a city. Similarly, Nelson and 
Sadowsky (2019) found that while public transit usage increased in 
areas immediately following a TNC's entry into a city, the spike dis
appeared following the entry of a second TNC. 

Other researchers have noted that the answer to the competition- 
complementarity question depends on the built environment of the 
service area (Toman et al., 2020; Baker, 2020; Schwieterman & Smith, 
2018; Loa et al., 2021), the type of public transportation (Erhardt et al., 
2022), and even conditions such as weather and service delays (Grahn 
et al., 2020; Hawkins & Habib, 2020). Erhardt et al. (2021) explored 
factors that influence public transit ridership patterns in San Francisco 
and found that between 2010 and 2015, ridesourcing was responsible 

for a net decline of about 10 % for bus usage, accounting for other 
factors such as service fee increases and population growth. However, 
the researchers did not find that ridesourcing had this effect on light rail 
ridership. In a study using similar methodology, Toman et al. (2020) 
identified a complex pattern in NYC: between 2015 and 2017, ride
sourcing usage was associated with a decline in subway ridership at first, 
but the negative impact on subway ridership flattened over time. In a 
survey study, Hawkins and Habib (2020) found that public transit users 
in Toronto who switched to Uber after a service delay could do so in as 
little as 3 min, with 7 min being the average and 12 min being the 
longest wait time. Similarly, Liu et al. (2020) found that ridesourcing 
increased after subway disruptions in Toronto but noted that this pattern 
was not true for disadvantaged neighborhoods. In a study of ride
sourcing in NYC, Jin et al. (2019) use service area analysis, finding that 
even though Uber competes with public transit in areas with good public 
transit coverage, it complements public transit late at night and in areas 
with insufficient public transit service. 

Survey research points to explanatory factors such as speed of service 
and convenience. Azimi et al. (2020) found that aside from concerns 
over time, users are attracted to exclusive rides. In a study of Washtenaw 
County, Michigan, Goodspeed et al. (2019) found that riders were more 
likely to choose ridesourcing over public transit because of time con
straints and the convenience of receiving door-to-door service. Young 
et al. (2020) found that travel times and lengthy walks influenced rider 
choice in Toronto. However, because they also found that around 31 % 
of ridesourcing rides in the sample had wait times with a similar dura
tion to public transit, wait times do not completely explain why users 
may choose ridesourcing over public transportation. 

3.2. Labor 

The business model set forth by TNCs, and gig economy companies in 
general, has changed the nature of labor in cities. TNCs often enter 
markets without obtaining regulatory approval and classify their drivers 
as “autonomous” workers as opposed to employees (Baron, 2018). This 
business model relies on contingent and outsourced workers and has 
become pervasive in the gig economy. Policy studies argue that by 
classifying drivers as independent workers, TNCs prevent drivers from 
falling under the protection of labor laws and deny them eligibility for 
benefits, vacations, unemployment, workers compensation, and over
time pay (Malos et al., 2018; Mrvos, 2021). Companies lower their 
overhead by shifting labor costs to the workers. They also allow cus
tomers to have a direct role in managing and evaluating the performance 
of drivers, which has been linked to customer abuse (Maffie, 2022). 
Fierce labor battles have been fought in cities and states over the status 
of TNC drivers, with labor advocates seeing little success (Brown, 2020). 
In 2020, during the height of the COVID-19 pandemic and accompa
nying financial crises when earnings of drivers plummeted, a California 
appeals court ruled that Uber and Lyft must reclassify their California 
drivers as employees (Katta et al., 2020). 

Emerging research on ridesourcing workers has explored topics 
ranging from driver preferences and grievances, the health and safety of 
the drivers, and inequality in the distribution of diver income. In a 
discrete choice experiment, Hong et al. (2020) explored driver prefer
ences including contract and platform design options. In general, the 
authors found that drivers value the flexibility of not having to commit 
to work hours. However, the authors also found that a driver's willing
ness to work for TNCs increased when provided with a minimum wage 
guarantee, benefits plans including retirement and health contributions, 
and a low auto-insurance deductible. Using ethnographic research 
methods in Boston, Mantymaki et al. (2019) explored how ridesourcing 
workers perceive their work and how the digital platform itself is 
shaping work relations. They found drivers value flexibility but that the 
power disparity between the drivers and the platform is a major source 
of dissatisfaction. The researchers introduced the concept of “algo
rithmic administrativity” to denote how TNCs use the platform's digital 
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properties to exercise control over the workers. Similarly, in an ethno
graphic study of drivers in NYC, Mosseri (2020) revealed how drivers 
feel oppressed by the constant monitoring by TNCs. The author argued 
that drivers must engage in uncompensated labor through “reputation 
auditing,” which refers to how drivers must address inaccuracies within 
their company's record of them. 

Other research explores driver preferences between regular ride
sourcing and pooling. Services such as UberPool or Lyft Line offer lower 
cost options to riders by allowing multiple passengers to be added to a 
single ride with multiple pickup or drop-off locations. In a case study 
analysis of UberPool in a large Canadian city, Reid-Musson et al. (2020) 
found that drivers counter branded pooling as “Uber Poo” to express 
grievances about the program. Drivers argued that pooled rides com
bined challenges of both bus driving and taxi work by incorporating 
multiple passengers with multiple stops along a route that could change 
abruptly. Morris et al. (2020) surveyed 309 TNC drivers in cities across 
the U.S. and found that drivers are less satisfied with pooled trips 
compared to solo trips and that drivers believe that the compensation is 
unfair. Furthermore, this study found that drivers had to engage in more 
emotional labor because customers get frustrated when rides take 
longer. 

Another area of labor-related research involves drivers' wages. Using 
multiple expense scenarios, Henao and Marshall (2019) conducted a 
study of the wages of Uber and Lyft drivers in the Denver region. They 
found that drivers usually earn an hourly wage between $5.72 and 
$10.46 per hour, which is lower than the state's minimum wage and 
lower than the $25–$35 per hour touted by companies. Often the 
claimed rate does not account for the financial burdens that have been 
placed on workers by TNCs, including driving expenses and vehicle 
maintenance. In a model based on empirical data from UberX in Boston, 
Bokanyi and Hannak (2020) found that even small changes in the pa
rameters (such as location of drivers and passengers, layout of the city, 
traffic, etc.) created an unpredictable system that led to high income 
inequality. They argued that these incremental income differences could 
result in long-term wage gaps between drivers who perform similarly. 

A final topic in labor-related research involves the broad analysis of 
the exploitative nature of on-demand work. In general, survey research 
has found that workers express a lack of control and a lack of autonomy 
in their self-employed work (Reid-Musson et al., 2020). In 2018, the 
American Academy of Sleep Medicine (AASM) took the position that 
fatigue and sleepiness are inherent safety risks in the ridesourcing in
dustry. One reason is that drivers who are employed in a primary job 
work on their off hours. They may be driving after long periods of 
wakefulness and at night. Another factor is that because drivers are 
considered “independent contractors,” they are not screened for medical 
problems that impact alertness. Malos et al. (2018) argued that corpo
rate social responsibility should be a major factor in battles over the 
legal status of gig economy workers. Private companies are already 
required to cover social costs of doing business including worker 
compensation, family leave, and workplace accommodations. 

3.3. Demographics and spatial context 

Research that explores the demographic characteristics of ride
sourcing users, either survey results or general demographic patterns, in 
service areas can generally be conceptualized as adopting a “mobility 
disparities” perspective. Researchers in this area have offered valuable 
information on the demographic patterns associated with unequal ac
cess to ridesourcing. In general, there are two broad categories in this 
area of the literature. The first category of studies uses survey method
ology to evaluate the demographic characteristics of ridesourcing users, 
including their racial/ethnic identity, gender, income levels, etc. The 
second category often uses spatial methodology to explore associations 
between aggregated characteristics of a geographical area and ride
sourcing usage or expansion. 

3.3.1. Surveys of ridesourcing users 
Survey research has consistently shown that ridesourcing users are 

more likely to be younger, white, well-educated, and wealthy in com
parison to non-users (Clewlow & Mishra, 2017; Rayle et al., 2016; 
Sikder, 2019; Young & Farber, 2019). In their intercept survey in San 
Francisco, Rayle et al. (2016) found that the age distribution of riders 
skews younger, 84 % of riders had a bachelor's degree or higher, and 
households making below $30,000 were underrepresented among 
ridesourcing users. An intercept survey in the greater Boston region 
revealed that respondents tended to be young and white, but it did not 
reveal any significant differences in the income of users (Gehrke et al., 
2019). A subsequent study of the greater Boston region conducted by 
Gehrke (2020) revealed that ridesourcing is favored by low-income re
spondents with limited vehicle access. However, it is unclear how many 
low-income respondents were also college students with access to other 
sources of monetary capital. In a survey spanning seven cities, Clewlow 
and Mishra (2017) found that ridesourcing users typically have a 
bachelor's or advanced degree and have incomes above $75,000. Sikder 
(2019) found that people who work full time and have flexible schedules 
are more likely to adopt ridescourcing and more frequently use it, 
compared to those not in the labor market and those employed part-time 
or with less flexible schedules. However, a 2018 travel survey in Toronto 
revealed that the second largest market for ridesourcing is among riders 
who are the most socio-economically vulnerable, with higher rates of 
unemployment and fewer cars per household (Shi & Sweet, 2020). 

Survey research has also delved more deeply into various age cate
gories including generational cohorts. For example, Alemi et al. (2018) 
explored what factors influence the adoption of ridesourcing in Cali
fornia for both millennials and Generation X. They found that re
spondents who have experience with transportation-related apps on 
smartphones and who have previously used taxi or carshare services are 
more likely to adopt ridesourcing. Also, those who frequently make 
long-distance business trips are more likely to adopt ridesourcing. With 
respect to older adults, Mitra et al. (2019) used data from the 2017 
National Household Travel survey to explore demographic variations in 
ridesourcing adoption. Although prior research has shown that this age 
group is less likely to adopt ridesourcing, Mitra and colleagues found 
that younger seniors who live alone in urban areas, with higher levels of 
education and income, are more likely to adopt ridesourcing. They also 
found that ridesourcing levels are higher for older adults with a 
disability or medical condition that prevents them from traveling alone. 

Other researchers have explored the demographic differences be
tween regular and pooled rideshare users. In a study of ridesourcing in 
Dallas Fort-Worth, Lavieri and Bhat (2019) found that white users are 
more concerned about privacy than individuals of other races and eth
nicities when it comes to using pooled rides. Spurlock et al. (2019) found 
that low-to-middle income riders are just as likely as those with higher 
incomes to have adopted pooled ridesharing in the San Francisco area. 

Survey research has also uncovered demographic patterns in indi
vidual preferences between ride-hail and transit. Based on a survey of 
ridesourcing users in Philadelphia, Dong (2020) found that higher in
come respondents and those over 30 years of age are more likely to 
choose ridesourcing over public transportation. Respondents indicated 
that walk time to and from public transit played a significant part in 
their choices, expressing that in-vehicle travel time and wait time for 
either mode was less burdensome than walking. An in-vehicle intercept 
survey of ridesourcing passengers in the Greater Boston region revealed 
that ride sharing is more likely to replace public transit, walking, and 
cycling. 

3.3.2. Service area analysis 
Literature that explores the demographic characteristics of ride

sourcing areas has rapidly grown in recent years because data related to 
TNCs has been made publicly available. This research examines how 
ridesourcing adoption and usage varies across space from the perspec
tive of socio-demographics and characteristics of the built environment. 
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Although survey research is important for uncovering the demographics 
of riders, this avenue of research helps us to better understand the spatial 
dynamics of ridesourcing on a much larger scale and connects de
mographic data with information on city infrastructure, density, transit 
usage, weather patterns, etc. For example, Yu and Peng (2019) used data 
from Ride Austin between 2016 and 2017 and found a strong relation
ship between ridesourcing demand and various characteristics of the 
built environment including land density. Similarly, in an analysis of 
Chicago, Ghaffar et al. (2020) found that ridesourcing demand is higher 
in areas with high employment density and higher land use diversity. In 
Toronto, Hasnine et al. (2021) found that the number of apartments is 
positively correlated with ridesourcing trip generation, but the number 
of single-detached homes has a negative correlation. 

Results from this line of research are generally consistent with survey 
research that reports the demographics of ridesourcing users. In a study 
of Austin, Texas Dias et al. (2019) found that frequent users of Ride 
Austin, a local TNC, tend to be from areas with a high percentage of 
young whites with fewer children. In a study of NYC, Jin et al. (2019) 
found a negative correlation between the number of Uber pickups and 
percentage of racial minorities. Brown (2019a,b) found that white 
neighborhoods were positively associated with Lyft rides in Los Angeles, 
whereas majority Asian and Hispanic neighborhoods were associated 
with less service. However, the study did not find major differences in 
per capita trips between Black and white neighborhoods. Similarly, in a 
study of the spatial distribution of ridesourced trips in Chicago, Marquel 
(2020) did not find significant racial disparities in ridesourcing demand. 

Research has also examined demographic differences in shared 
ridesourcing versus solo ridesourcing. Dean and Kockelmann (2021) 
provide evidence that census tracts in Chicago with a high share of 
people of color, young residents, unemployed persons, and low vehicle 
ownership exhibit a higher proportion of shared-ride trips. In a similar 
study of Chicago, Taiebat et al. (2022) found that shared ridership in 
areas that have lower incomes and a higher concentration of minorities 
is nearly double that of areas with higher incomes and fewer people of 
color. Their study also demonstrated that shared ridership declined over 
52 % throughout 2019, a change that is likely attributable to the in
crease in per-mile costs of shared trips. In another study of Chicago, 
Soria and Stathopoulos (2021) also confirm that socio-economic disad
vantage is positively correlated with ride-pooling and negatively 
correlated with solo rides. An increase in the price of shared ride
sourcing likely impacts poor people of color the most, especially given 
lower ridesourcing usage among this demographic generally. Waiting 
time has also been identified as an indicator of equity in ridesourcing 
service areas. In a study of Austin, Yang et al. (2021) found that wait 
time is higher in areas with a high percentage of Hispanic/Latino and 
Black residents. However, they found the opposite relationship exists in 
areas with lower incomes. 

3.4. Sustainability 

Although transportation accessibility and mobility are essential 
components of equity in cities, the dominance of the car, whether 
through personal or TNC vehicles, produces externalities such as air 
pollution and greenhouse gas emissions. Researchers interested in un
derstanding the relationship between ridesourcing and sustainability 
often focus on the potential external costs and benefits of this mode of 
transportation, such as solutions for emissions reduction for ridesourc
ing fleets or strategies to reduce the prevalence of ridesourcing alto
gether. Evaluations of externalities associated with ridesourcing often 
consider topics such as vehicle ownership, deadheading, vehicle miles 
traveled, air pollution, and traffic congestion. 

TNCs have argued that ridesourcing can encourage a decline in 
personal vehicle ownership, but the research to date suggests that such 
declines are minimal (Zou & Cirillo, 2021). In a study across multiple 
urban areas in the U.S., Ward et al. (2019) found that controlling for 
other factors, on average TNC entry into an urban area is associated with 

only a 3 % decline in state per capita vehicle registration with no effect 
on vehicle miles traveled (VMT). Likewise, a survey conducted by Rayle 
et al. (2016) found that 90 % of respondents did not change their car 
ownership level after adopting ridesourcing. Wang et al. (2021) only 
found significant decreases in car ownership among frequent ride
sourcing users. Anderson (2014) points out that ridesourcing could 
encourage private car ownership because many drivers use their income 
to subsidize car payments. 

Even though ridesourcing has a minimal impact on car ownership, 
the replacement of rides from personal vehicles with ridesourcing could 
impact total VMT and energy use. Research has shown that ridesourcing 
fleets are generally more efficient than personal vehicles and that ride
sourcing fleets have a higher percentage of hybrid-electric vehicles 
(Ward et al., 2021; Wenzel et al., 2019). Furthermore, ridesharing has 
the potential to vastly decrease VMT by eliminating the use of multiple 
vehicles on similar routes. Although ridesharing negatively impacts 
drivers (Reid-Musson et al., 2020), TNCs have been able to encourage 
pooled rides even while general carpooling between households in the 
absence of a digital platform has been declining. 

However, research has consistently shown that pooled rides for 
ridesourcing do not necessarily reduce VMT. For example, in a study on 
pooled rides in Toronto between 2016 and 2017, Young et al. (2020) 
found that 14.8 % of ridesourced trips are pooled and that 51.7 % are 
successfully matched. They argue that unmatched trips are no better 
than traditional forms of ridesourcing and may be worse because the 
reduced cost could result in mode replacement (that is, shifting pas
sengers away from more sustainable modes, such as public transit). In 
another study of pooled services and VMT, Schaller (2021) used Uber 
and Lyft data from 2014 to 2020 in Chicago, NYC, San Francisco, Boston, 
and the California suburbs. They found that pooled trips led to at least a 
doubling of VMT when compared to the user's previous mode of transit. 
These large increases were found to be the result of deadheading miles 
and users switching from public transit. 

Deadheading often happens when drivers must drive long distances 
to pick up their next passenger after dropping off a prior passenger or 
when drivers are looking for passengers instead of parking and waiting. 
In a quasi-natural experiment in Denver, Colorado, Henao and Marshall 
(2019) estimated that 40.8 % of miles driven were deadheading miles. In 
a study of Austin, Texas, Wenzel et al. (2019) found that both 
commuting and between-ride deadheading account for 19 % and 26 % of 
ridesourcing VMT. Furthermore, this study demonstrates that the net 
effect of ridesourcing on energy use is 41–90 % increase when compared 
to pre-ridesourcing personal travel. Despite ridesourcing's marginal 
impact on VMT and energy use, research has shown that it does reduce 
overall air pollution (Ward et al., 2021). Bruchon et al. (2021) found 
that fleet electrification led to externality reductions ranging from 10 % 
in New York City to 22 % in Los Angeles. 

Studies that explore the relationship between ridesourcing and sus
tainability often fail to critically evaluate the role of multiple external
ities associated with ridesourcing. Ward et al. (2021) explicitly address 
this gap in the literature through simulating replacement of private 
vehicle travel with ridesourcing in six U.S. cities, providing a holistic 
evaluation of air pollution, greenhouse gas emissions, and traffic ex
ternality benefits and costs. This research shows that the combination of 
reducing “cold starts” and the use of newer, lower emitting ridesourcing 
vehicles reduces air pollution emissions by 50–60 %. However, it also 
finds that deadheading, congestion, crashes, and noise costs ultimately 
leads to a net increase in total externalities. What is more, when ride
sourcing displaces public transportation, walking, or biking instead of 
personal vehicles, a threefold increase in externalities occurs. And even 
though pooled rides reduce overall externalities when displacing per
sonal vehicles, the case is not true when pooled rides displace public 
transportation. 
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3.5. Regulation 

Researchers are increasingly examining current and potential regu
lation of TNCs to combat the externalities associated with ridesourcing 
including congestion and pollution, safety and security of riders and 
drivers, unfair driver compensation and benefits, unequal competition 
with taxis and limousines, social inequity, and liability. When Uber first 
entered cities, it used a blitz approach by saturating urban markets 
before city-level regulators could create legislation that addressed labor 
rules, congestion, fees, or the number of permitted vehicles (Monahan, 
2020). When Uber first launched, the company insisted that it was a 
technology firm that simply matched independently contracted drivers 
to riders and was not a ground transportation firm. Uber and other TNCs 
have changed their stance to argue that ridesourcing is a distinct sector, 
but they still deny their role as a transportation provider (Brail, 2017). 
TNCs have fought fierce battles against regulation and have lost some 
ground at times through city-wide bans and other restrictions such as 
fees per ride or caps on the vehicles permitted (Zhao et al., 2020). In 
turn, the responses of TNCs to regulation have differed across North 
America. For example, in response to fingerprinting requirements for 
drivers, both Uber and Lyft left Austin, but they remained in NYC when 
the same restrictions were put in place (Brail, 2017; Monahan, 2020; 
Beer et al., 2017). 

Researchers have also explored why local officials are conflicted over 
the regulation of TNCs. Mayor Bill Peduto of Pittsburgh famously said, 
“You can either put up red tape or roll out the red carpet. If you want to 
be a 21st century laboratory for technology, you put on the red carpet” 
(Kang, 2017). Flores and Rayle (2017) found that the former mayor of 
San Francisco shielded ridesourcing companies from local regulatory 
crackdowns by pushing regulation concerns to the state level, where 
ridesourcing had received a warmer welcome. In general, city level of
ficials that prevent or regulate the operation of TNCs may be perceived 
as stunting employment and preventing wealth and investment from 
entering the city (Brail, 2017). 

Monahan (2020) argued that the data monopolies maintained by 
TNCs can obfuscate the impacts of their services on urban areas 
including congestion; pollution; and the safety of pedestrians, cyclists, 
and other drivers. Furthermore, resistance to data sharing can interfere 
with city transit planners' ability to diagnose the structural needs of the 
city. Conversely, the failure to provide data to city governments could be 
viewed as interference with the city's ability to provide and maintain 
services that fall under the category of public goods. Monahan (2020) 
noted that this resistance to data sharing serves the goals of TNCs, which 
include prolonging monopoly status and delaying regulation to extract 
the maximum amount of capital. However, TNCs have access to city 
roadways and urban infrastructure, areas that have historically been 
viewed as part of the urban commons and where public needs should 
prevail. 

More generally, Dunn (2020) argued that mobility platforms are not 
neutral technological solutions but are instead active players in city level 
politics and even actual sites where political engagement happens. In 
other words, beyond engaging with city and state governments over 
issues such as regulation, TNCs have the ability to digitally reproduce 
power and existing spatial inequalities in urban areas. Furthermore, the 
individualized nature of digital platform environments forces users to 
set individual goals and priorities as opposed to collective ones that are 
more prevalent in public transportation systems. Essentially, digital 
participation with space still has vast consequences for urban areas, but 
they are harder to visualize. 

4. Discussion 

This review identified five major categories of research that exam
ines ridesourcing from the perspective of equity and/or sustainability. 
We will briefly summarize the main findings in each of these five cate
gories. With respect to modal shifts, researchers have found that 

ridesourcing competes the most with taxi services (Anderson, 2014). 
This competition can cause damage to the livelihoods of taxi drivers 
(Borowiak, 2019) and force them to expand services to new territory 
(Kim, Baek, & Lee, 2018). However, researchers have found that unlike 
taxis, ride-hailing does not exclude low-income neighborhoods (Brown, 
2019a,b). For the other main modal shift, public transportation, 
research has shown high ridesourcing levels in areas well served with 
public transportation (Barajas & Brown, 2021; Deka & Fei, 2019; Mar
quel, 2020; Rayle et al., 2016). Researchers debate whether the rela
tionship with public transportation is complementary or competitive 
relationship. Those supporting the former hypothesis note how ride
sourcing is convenient for last-mile transportation (Mohiuddin, 2021; 
Schaller, 2021). 

Research on the labor dynamics of TNCs notes that classifying drivers 
as “autonomous” or contractual can deny workers significant benefits 
and protections under labor law (Malos et al., 2018; Mrvos, 2021). 
Workers take on significant labor costs compared to companies, and 
drivers face costumer abuse due to the power costumers have in per
formance evaluation (Maffie, 2022). On-demand work has been linked 
to workers feeling a lack of autonomy (Reid-Musson et al., 2020). 

With respect to the topic of equity and access to transportation (or 
mobility disparities), both survey data and service area analysis have 
explored the demographic characteristics of ridesourcing users and the 
spatial context of ridesourcing in cities. Survey research has largely 
highlighted that ridesourcing reflects privilege (Clewlow & Mishra, 
2017; Rayle et al., 2016), employment requirements (Alemi et al., 
2018), and age (Mitra et al., 2019). Service area analysis has explored 
the spatial scales of ridesourcing and how they connect to demographic 
patterns and the built environment. In general, ridesourcing is con
nected to urban density and land-use diversity (Ghaffar et al., 2020; Yu 
& Peng, 2019). As with survey-based research, this work has found a 
connection between privilege and ridesourcing (Brown, 2019a,b; Dias 
et al., 2019), but some studies demonstrate a connection between 
various measures of disadvantage and ridesourcing (Dean and Kock
elmann 2021; Jin et al., 2019). 

On the issue of environmental sustainability, there is little evidence 
that ridesourcing has substantially taken cars off the road in a way that 
reduces emissions and air pollution (Clewlow & Mishra, 2017; Rayle 
et al., 2016). In fact, ridesourcing's potential to take riders away from 
more sustainable options, such as public transportation, biking, or 
walking, could have a negative impact on the sustainability of cities 
(Ward et al., 2021). Finally, with respect to policy and regulation, re
searchers have shown that ridesourcing companies have resisted local 
regulation and have even attempted to preempt it by influencing state- 
government policy (Brail, 2017). 

5. Conclusion: future directions for ridesourcing literature 

The transportation sector is central to urban life and mobility, and its 
historical entrenchment in equity battles continues today with the 
development of ridesourcing. Transit systems are at the forefront of 
current debates on equity and sustainability in North American cities, 
and ridesourcing has become part of that debate. Although many of the 
articles in this review move the current literature forward, we offer some 
guidance for next steps in the literature. 

Regarding the impact of ridesourcing on public transportation, more 
research is needed on the equity and sustainability dimensions of the 
debate over the complementary versus competitive relationship. Results 
from service area analyses reveal that ridesourcing equity concerns are 
likely embedded within systems of structural (both physical and social) 
disadvantage. Although some work has examined socio-economic 
disadvantage in the context of high ridesourcing levels in transit-rich 
areas (Soria & Stathopoulos, 2021), debates on the complementary/ 
competitive relationship have failed to consider equity and sustain
ability when defining the nature of a complementary relationship. A 
complementary relationship is often understood as the capacity of 
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ridesourcing to close gaps in public transit service, absent of the data 
from surveys and service area analyses that reveal disparities in ride
sourcing users by class and race. High ridesourcing near public trans
portation could just be a reflection of class and race-based segregation in 
transportation type. Furthermore, research should explore the de
mographic characteristics of those using ridesourcing to get to their final 
destinations to better address which demographic categories are driving 
a potential complementary relationship. 

Furthermore, studies using this first/last mile (or final destination) 
argument to justify a complementary relationship need to strengthen 
their methodological approaches by empirically assessing connectivity 
and availability of public transit at ridesourcing pickup and drop-off 
locations. If an entire ridesourcing trip could be replaced with public 
transportation, that would be a good indicator of competition. Survey 
research could address this issue by asking respondents if they use 
ridesourcing for last-mile connectivity to their final destinations and by 
analyzing responses from the perspective of potential demographic and 
spatial variation among those riders. 

Widespread substitution for public transit could increase vehicle 
mileage traveled and city roadway congestion, both of which could 
impact a city's environmental sustainability. As such, researchers should 
also evaluate the extent to which ridesourcing provides an unsustainable 
solution to a problem that could be fixed with better public trans
portation policy. Put another way, is ridesourcing truly “complemen
tary” when we include concerns of environmental sustainability? 
Similarly, research at the intersection of sustainability and ridesourcing 
must take a holistic approach that includes equity concerns, as opposed 
to evaluating single externalities. Although some articles explore 
whether the appearance of TNCs in a city impacts car ownership, few 
discuss the implications of the potential shift. Even though a reduction in 
car ownership is touted by TNCs themselves, there is little research 
showing how these modest decreases make any real impact on creating 
more sustainable urban spaces (see Ward et al., 2021 as an exception), 
and none truly address equity issues. Furthermore, there is little research 
on how modest decreases may be offset by ridesourcing's potential to 
take riders away from more sustainable options such as public transit. 

Although many of the articles in this review explore more than one 
major topic related to ridesourcing, there is a need for more literature 
that addresses the intersectional nature of how TNCs impact both urban 
equity and sustainability in single studies. Many articles that examine 
the intersection of competition with public transit and demographic 
service analysis fail to address how competition with public trans
portation impacts environmental justice within a city. One way of 
strengthening this line of research could be to explore how competition 
could impact funding available to transit agencies, and this type of 
research could draw on transportation justice studies that have shown 
the benefits of public transit for communities of color and the working 
class (Bullard & Johnson, 1997). Future research could examine how 
contracts between local transit agencies and TNCs impact both urban 
equity and sustainability, and if such contracts are created, how cities 
can ensure that TNC laborers are treated fairly. Another potential topic 
is the analysis of other areas of equity beyond workers' rights, such as 
discrimination against riders or pricing out non-discretionary riders who 
rely on the amenities provided by transit agencies? 

Increasingly, it is becoming clear that regulation of TNCs is imper
ative for ensuring that climate justice plays out on a local level. And it 
appears that the COVID-19 pandemic has influenced the potential for 
regulation of TNCs. Katta et al. (2020) argued that the pandemic has 
significantly destabilized the TNC business model by calling into ques
tion the ambiguous geographies of platform work that detach companies 
from actual people and places. Uber was forced to admit some re
sponsibility for drivers' material conditions and the significant risks they 
undertook by driving during a global pandemic. This move solidified the 
notion that TNCs have always been able to assume some responsibility 
for their workers, pandemic or not. Regardless, TNCs have still failed to 
assume responsibility as transportation providers in urban areas, and 

this failure has allowed them to ignore how they influence environ
mental externalities and transportation equity in North American cities. 
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