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Abstract

Ride-hailing has evolved from a disruptive innovation into ordinary infrastructure
used daily by millions of people around the world. While this growth reflects the
substantial benefits ride-hailing provides to travelers, it has not come without costs,
and important policy questions remain unresolved. Answering these questions is
increasingly urgent as autonomous vehicles promise to lower the cost of ride-hailing
trips, expanding the scale of the sector. This paper identifies key unresolved policy
questions and research priorities in four areas: externalities and market interactions,
taxation, integration with public transit, and labor market regulation. Beyond these pol-
icy applications, this paper examines how ride-hailing provides an empirical laboratory
for studying economic behavior more broadly.
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1 Introduction

Since its introduction in the early 2010s, ride-hailing has become an ordinary part of
urban travel. In 2024, Uber, Lyft, and Didi facilitated more than 28 billion trips worldwide
(Uber Technologies, Inc., 2025c, DiDi Global Inc., 2025, Lyft, 2025).1 In the United States,
ride-hailing accounted for 0.4% of all person-trips in 2022, more than twice the share of air
travel and nearly eight times that of taxicabs or limos (U.S. Department of Transportation,
2024).

Ride-hailing’s rapid growth reflects genuine consumer benefits. Ride-hailing is cheaper,
quicker to show up, and more reliable than taxis (Rayle et al., 2016, Brown and LaValle,
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2020). These service improvements translate into large, measurable consumer welfare
gains. Cohen et al. (2016) use surge pricing variation to estimate that consumers gain $1.60
in surplus for every dollar spent on UberX; extrapolating nationally, total U.S. consumer
surplus in 2015 was approximately $6.8 billion. Ming et al. (2025) finds similar magnitudes
in China, estimating consumer surplus at $13.25 billion in 2024. Christensen et al. (2023)
conduct a price discount experiment in Egypt, finding that a 50% reduction in the cost
of ride-hail would yield consumer welfare benefits worth 6.1% of GDP. Castillo (2025)
estimates that surge pricing alone increases rider surplus by 3.57% of gross revenue.

These consumer benefits, however, have not come without costs, and there remain a
number of unresolved policy questions. This paper examines unresolved policy questions
and research priorities in four areas: externalities and market interactions, taxation,
transit integration, and labor market regulation. Beyond these policy applications, this
paper examines how ride-hailing provides an empirical laboratory for studying economic
behavior more broadly.

The urgency of resolving these policy questions stems from the rapid scaling of
autonomous vehicles (AVs), which are already operating on public roads and expanding
rapidly. Waymo alone completed over 4 million autonomous rides in 2024 (Waymo, 2024),
up from 700,000 in 2023 (Waymo, 2023), and as of May 2025 provides more than 250,000
rides per week—an annualized rate of 13 million—across four cities (Waymo, 2025b),
with plans to be operating in 17 cities by the end of 2026 (Waymo, 2025c, Bellan, 2025,
Waymo, 2025a,d,e, Metzger, 2025). Inasmuch as AVs are deployed via ride-hailing models,
rather than private ownership, this will amplify the policy challenges already evident with
human-driven ride-hailing. While Waymo rides currently cost 31–41% more than Uber
or Lyft for comparable trips (Obi, 2025), if AVs reduce costs substantially, ride-hailing’s
modal share could grow from today’s 0.4% (U.S. Department of Transportation, 2024) to a
much larger fraction of trips. The policy frameworks established for human-driven ride-
hailing will shape the governance of a much larger AV-based mobility system; therefore,
establishing sound frameworks now is essential. Path dependence and entrenched interests
will make later reform increasingly difficult.

2 Externalities and Market Interactions

Because ride-hailing relies on automobiles, it imposes the familiar unpriced automobile
externalities: congestion, fatalities, and pollution. Understanding ride-hailing’s impact on
these externalities requires examining how ride-hailing affects urban systems through three
key channels: mode choice, vehicle supply responses, and spatial equilibrium adjustments.
A fundamental analytical challenge lies in understanding the interactions between these
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channels: congestion affects mode choice, which alters vehicle supply, which reshapes
spatial equilibrium, which feeds back into mode choice, and so on.

2.1 Causal Channels

I examine each channel in turn, beginning with mode choice. The externalities from
ride-hailing depend fundamentally on its mode-substitution patterns. When ride-hailing
draws travelers from transit, walking, or biking, it increases automobile trips and worsens
congestion and air pollution. When it enables car-free lifestyles or reduces drunk driving,
it generates substantial social benefits. The net effect is ambiguous even for car-to-car
substitution: replacing a personal automobile trip with ride-hailing eliminates cruising
for parking (Shoup, 2011) and reduces per-passenger vehicle miles when trips are pooled,
but adds deadheading miles as drivers travel to pick up the next passenger. A growing
empirical literature attempts to resolve this ambiguity, with particular focus on substitution
from public transit.

The simple trip-by-trip substitution patterns conceal more complex mechanisms. Un-
derstanding modal substitution requires distinguishing short-run, trip-level effects from
long-run, system-level adjustments. Hall et al. (2018) and Gonzalez-Navarro et al. (2025)
formalize this distinction: at the trip level, ride-hailing can substitute for any existing
mode by offering greater convenience at lower cost than traditional taxis, but it can also
complement other modes by addressing their limitations. First, it fills systematic gaps in
other modes’ service coverage: transit’s fixed routes and schedules limit geographic and
temporal reach, while walking and biking face natural distance constraints. Second, it
provides insurance against uncertain contingencies: adverse weather that makes active
modes unappealing, transit delays or service disruptions, late-night returns after sched-
uled service ends, or unexpected schedule changes that strand travelers away from their
vehicles. These complementarity mechanisms are asymmetric; travelers who use transit
or walk outbound can easily use ride-hailing to get home, while those who drive must
recover their stranded vehicle later.

An empirical challenge is that short-run and long-run substitution patterns differ. For
example, consider a traveler who sold her car because ride-hailing now provides insurance
for urgent trips. On a day when she actually uses ride-hailing, the short-run substitution
is from transit to ride-hailing. But without ride-hailing’s insurance value, she would have
kept her car and driven, so the long-run substitution is from automobile to a portfolio of
mostly transit and occasionally ride-hail. This means we must be cautious in interpreting
survey evidence on substitution patterns.

The second channel operates through vehicle supply. The existence of ride-hailing
changes the incentives to own a vehicle. Those who become ride-hail drivers may purchase
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vehicles specifically for that purpose, while those who use ride-hailing for personal trips
may reduce their household vehicle ownership. While increased demand for for-hire trips
increases the number of vehicles, each vehicle is used more efficiently than traditional taxis
(Cramer and Krueger, 2016), counteracting this effect at least somewhat. The net effect on
the size of the vehicle fleet depends on the relative magnitudes of these opposing forces.
As people change their vehicle ownership decisions, this impacts their marginal cost of
driving, changing how much they drive, and, over longer horizons, where they choose to
live.

The third channel operates through spatial equilibrium. Ride-hailing, like other new
transportation technologies before it, changes transportation costs, altering the value of
urban locations and inducing changes in land use.2 This includes increasing accessibility
to neighborhoods without good public transportation links (Gorback, 2024), stimulating
demand for restaurants and other local consumption amenities (Norris and Xiong, 2023,
Gorback, 2024), reducing the demand for parking (Henao and Marshall, 2019), and expand-
ing the catchment area for public transit (Gonzalez-Navarro et al., 2025). These accessibility
changes can reshape urban form along multiple margins. Improved access to transit-poor
neighborhoods may flatten rent gradients, encouraging peripheral development. Con-
versely, reduced parking demand can free land for redevelopment in dense areas, while
expanded transit catchment areas increase development potential along transit corridors.
The net effect on citywide density and form remains theoretically ambiguous; however,
these changes will further impact vehicle ownership and mode-choice decisions.

2.2 Empirical Estimates and Open Questions

The three channels outlined above—mode substitution, vehicle supply, and spatial equilibrium—
explain how ride-hailing generates urban externalities. Good policy requires quantitative
estimates of these mechanisms and the resulting externalities, yet the empirical literature
reveals substantial disagreement over ride-hailing’s externalities and impact on related
markets. Cairncross et al. (2026) conduct a meta-analysis of the literature estimating the
impact of ride-hailing on transit ridership, congestion, and fatalities, finding substantial
heterogeneity in estimated effects. For example, transit ridership effects range from -38.9%
to +146% while travel time effects span from -4.5% to +29.0%. Despite this variation, aver-
age effects across transit, congestion, and fatalities are statistically insignificant and near
zero, with 25–41% of studies reporting null results. Studies of the impact of ride-hailing
on vehicle ownership reveal similarly divergent findings: Barrios et al. (2022) and Ward

2For example, LeRoy and Sonstelie (1983), Baum-Snow (2007), and Heblich et al. (2020) document how
automobiles, highways, and steam railways have reshaped cities.
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et al. (2021) find an increase, Diao et al. (2021) and Pang and Shen (2022)3 find no effect,
and Ward et al. (2019), Liu et al. (2025), and Guo et al. (2019) find a decrease.

This heterogeneity likely reflects two sources. First, genuine contextual differences: the
externalities from ride-hailing should vary across cities depending on their local context
(e.g., baseline transit service, population density, parking costs, regulatory frameworks,
etc.). The mechanisms outlined above operate differently in San Francisco than in Phoenix.
Second, methodological differences: variation in identification strategies, data quality,
and treatment definitions across studies can generate divergent estimates even when true
effects are similar.

Disentangling these sources of heterogeneity is a research priority. First, improved iden-
tification strategies and better data are essential. Anderson and Davis (2023) demonstrate
the value of granular data: using Census tract-month variation in ride-hailing activity,
rather than binary market entry, they find ride-hailing reduces U.S. traffic fatalities by
5.2% in areas where it operates. Similarly, many existing studies use two-way fixed effects,
but recent research shows this is problematic when treatment timing varies and treatment
effects evolve dynamically (Roth et al., 2023). Re-examining these studies with robust
difference-in-differences methods could alter our understanding of ride-hailing’s effects.
Second, future research must identify which contextual factors determine ride-hailing’s
externalities. Without an understanding of mechanisms and context, policymakers cannot
assess how ride-hailing is impacting their city, let alone which interventions are called for.

Beyond methodological refinements, the literature lacks evidence on long-run impacts.
Studies typically estimate treatment effects within a few years of market entry, yet the
three channels identified above operate on different timescales. Mode substitution adjusts
almost immediately as travelers experiment with ride-hailing and revise travel patterns.
Vehicle ownership responds more slowly, perhaps over 3–5 years, as households replace
or forgo purchasing cars. Spatial sorting and land-use adjustments unfold over decades
as leases expire, zoning changes, and developers respond to altered accessibility patterns.
This suggests that entry effects may not reflect steady-state impacts.

The complexity of ride-hailing’s urban impacts demands structural models that capture
feedback between mode choice, vehicle supply, and spatial equilibrium. Current reduced-
form estimates cannot predict how interventions targeting one margin affect others through
equilibrium adjustments. Dynamic models that jointly incorporate land use, transportation,
and housing markets would enable counterfactual analysis of policies affecting all three
channels simultaneously. Additionally, distributional analysis deserves greater attention.
Ride-hailing may enhance mobility for carless households while imposing congestion costs

3Pang and Shen (2022) finds a 0.5% increase in the share of households with automobiles but no change in
the total number of automobiles.
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on all travelers, a trade-off that requires explicit welfare weighting across heterogeneous
populations.

Addressing these empirical and modeling challenges is vital because they inform
the policy-relevant question: how to address ride-hailing’s externalities. Policymakers
cannot predict how interventions will impact their city without understanding which
mechanisms dominate locally and how they interact. Optimal policy must account for
multiple margins simultaneously, as interventions targeting one externality affect others
through the channels identified above.

3 Taxation

Economists typically justify taxing a specific industry by appealing to externalities, and
ride-hailing generates familiar ones: congestion, emissions, road wear, and crash risk.
In practice, however, taxation reflects multiple objectives. Lehe et al. (2025) identifies
three motivations: addressing externalities, raising revenue, and incorporating ride-hailing
into existing for-hire vehicle regulatory structures. Documenting 51 distinct excise taxes
across U.S. jurisdictions, Lehe et al. (2025) reveals substantial heterogeneity in design.
Jurisdictions differ in whether the tax is per-ride (76%) or ad valorem (24%), and whether
it is a flat charge (78%) or depends on trip characteristics (22%), such as solo vs. pooled
rides, low-emissions vehicles, or pickup location. While there is some work on the optimal
taxation of ride-hailing, summarized below, there is still much to learn about the optimal
structure of these taxes.

Recent theoretical work examines the interaction between ride-hailing taxes, urban
spatial structure, and congestion externalities. Agrawal and Zhao (2023) use a pseudo-
monocentric city model to show that whether ride-hailing complements or substitutes for
transit depends on policy design, not just technology. Interestingly, they find that a tax on
ride-hailing improves welfare and reduces congestion more than a broad-based congestion
charge raising the same revenue, though the optimal congestion charge still dominates
their ride-hailing tax.

Zhang and Nie (2022) compare three policy instruments in a two-zone spatial equilib-
rium model with endogenous congestion: trip-based fees on solo rides, cordon-based tolls
on vehicles entering the central business district, and cruising caps that mandate minimum
fleet utilization rates. The trip-based fee performs best, modestly reducing congestion
while promoting pooling and generating tax revenue. The cruising cap, however, can
backfire. To meet utilization requirements, platforms reduce fares in the already-congested
center, attracting more trips and worsening traffic despite reducing vacant cruising. This
result underscores that policies targeting symptoms, such as empty vehicles circling
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for passengers, can fail if they distort price signals that would otherwise allocate trips
efficiently.

Ostrovsky and Yang (2024) identify a design flaw in New York City’s congestion pricing
scheme: the policy imposes much higher per-trip charges on personal vehicles than on
taxis, ride-hail, and delivery vehicles.4 This differential treatment violates both equity and
efficiency principles. Equity requires that similar contributors to congestion face similar
charges; yet ride-hail and personal vehicles generate comparable congestion per mile
traveled, while facing vastly different per-trip fees. Efficiency requires that prices reflect
marginal social cost; yet the policy charges based on vehicle type rather than congestion
contribution.

The efficiency loss extends beyond misaligned prices. Personal vehicles account for
only one-third of vehicle miles traveled in Manhattan’s central business district, so two-
thirds of congestion-generating activity faces minimal taxation. As the tax reduces trips in
personal vehicles, congestion initially improves and travel times fall. Lower travel times
then induce additional trips by taxi and ride-hail (the relatively untaxed modes), partially
offsetting the original congestion reduction. The policy thus provides less congestion relief
per dollar of revenue than a uniform per-mile charge would deliver.

Zha et al. (2016) and Vignon et al. (2021, 2023) propose an alternative regulatory
instrument: a cap on the platform’s per-trip commission, defined as the absolute difference
between the rider fare and the driver payment. They show that such caps can achieve
second-best outcomes addressing both market power and congestion externalities. Capping
commissions limits the platform’s markup, so the platform can increase profit only by
serving more trips. Residual prices continue to signal congestion costs to riders, with
optimal caps set higher for pooled rides, which generate lower per-passenger externalities,
than for solo trips. A practical benefit of this approach is that it regulates a single policy
variable rather than requiring complex multi-part tax schedules.5

There is a growing body of empirical work on the impact of these taxes. Tarduno (2025)
and Leccese (2024) both find that ride-hailing taxes are borne primarily by passengers
rather than drivers, consistent with earlier findings that driver labor supply is highly
elastic (Hall et al., 2023). Incidence, however, varies spatially with access to alternatives:
demand is highly inelastic in neighborhoods with poor transit and low car ownership,
and more elastic where substitutes are available. Leccese (2024) documents that minority

4Passenger vehicles pay $9.00 per entry during daytime hours ($4.50 per trip assuming round-trip travel).
Taxis and ride-hail vehicles pay $0.75 and $1.50 per trip, respectively. The MTA designed these differential
rates to equalize total daily payments: taxis making approximately 12 trips per day and ride-hail vehicles
making 6 trips both pay roughly $9.00 daily (Traffic Mobility Review Board, 2023).

5The cap must be an absolute dollar amount; a percentage-based cap would allow the platform to raise
revenues by increasing fares, preserving the market-power distortion. Platforms may also try to evade the cap
by introducing ancillary fees, so the cap should encompass all platform-retained revenue per trip.
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neighborhoods bear a disproportionate share of the tax burden because they tend to have
fewer transit alternatives, paying higher effective tax rates because their less elastic demand
prevents them from substituting away from ride-hailing as easily as riders in better-served
areas.

Several open questions remain for research on ride-hailing taxation. First, what is
the optimal tax design in two-sided markets with congestion externalities?6 Ride-hailing
markets exhibit some, but not all, canonical features of two-sided markets. Platforms
coordinate matching and pricing between riders and drivers, creating cross-side network
effects. However, drivers typically multihome across platforms, and riders face low
switching costs, which weakens the platform’s ability to exploit network externalities as
predicted by classic models. Whether these deviations meaningfully alter optimal tax
design remains an open question.

Second, how does market structure impact optimal policy? Most theoretical models
assume platform monopoly, yet ride-hailing markets exhibit varying degrees of competition
across cities and over time, and optimal policy likely depends on market structure.

Third, should taxes designed to internalize congestion vary by time of day and location,
as optimal congestion charges would? The app-based nature of ride-hailing makes such
differentiation technically feasible. However, this adds complexity, and the literature on
second-best pricing shows that when some congestion sources remain unpriced, such as
taxis, private vehicles, or delivery services, it is optimal to undertax the margin that can be
taxed (e.g. Verhoef, 2002). This logic cautions against aggressive taxation of ride-hailing
alone.

Fourth, the theoretical models so far have assumed perfect information. Setting
any of these instruments optimally requires knowledge of local demand and supply
elasticities, and externality magnitudes that vary across contexts. What spatial and
temporal resolution for taxation is feasible given realistic information constraints remains
an open question. What instruments are most robust to imperfect information, or require
less information ti implement? For example, if regulators lack real-time congestion data
while platforms possess it, can mechanism-design principles yield implementable contracts
such as congestion-indexed surcharges that induce platforms to reveal and act on superior
information?

Finally, does behavioral incidence matter? If riders respond differently to explicit
taxes labeled as ”congestion fees” than to equivalent fare increases framed as ”airport
surcharges,” optimal policy may depend not only on elasticities but also on how charges
are presented.

6For a comprehensive treatment of two-sided markets, see Jullien et al. (2021).
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4 Integrating Ride-hailing with Public Transportation

While taxation addresses ride-hailing’s externalities through price signals, complementary
policies can enhance ride-hailing’s potential benefits. The goal of integrating ride-hailing
with public transportation is to pair the strengths of traditional transit fixed-route service
with the flexibility of ride-hailing. However, the best ways of doing so remain an open
question.

Such integration can be coordinated by transit agencies, organized by ride-hailing
platforms, or emerge organically as riders combine modes on their own. Whether public
coordination improves on these market-driven approaches—through better information,
subsidies, or service design—remains an open question. This section focuses on transit
agencies’ experiments, an area of active policy debate.

Transit agencies have experimented with on-demand services to achieve three objectives:
improving first- and last-mile connectivity to fixed-route transit,7 replacing underperform-
ing fixed routes in low-density areas or providing service in areas where fixed-route
service is infeasible,8 and reducing paratransit costs.9 Programs differ in structure. Some
agencies operate in-house on-demand services,10 while others contract with Uber, Lyft,
or Via,11 typically capping riders’ fares at transit-equivalent levels or providing a per-trip
subsidy.12

Transit agencies choosing between fixed-route buses and on-demand services, such as
ride-hailing or microtransit, face a classic trade-off. Fixed-route buses entail high fixed

7Examples include Metrolinx’s GO Connect pilot with RideCo in the Greater Toronto Area (Canada);
MARTA Reach in Atlanta; the Bridj demand-responsive shuttle pilots in Sydney and Adelaide (Australia);
MuvMi in Bangkok (Thailand), which uses electric tuk-tuks to connect neighborhoods to the mass-transit
network; the PSTA Direct Connect program in Pinellas County, Florida; AC Transit Flex in California’s East
Bay; Summit, New Jersey’s Rideshare Program connecting commuters to train stations; Seattle’s Via to Transit
service; and Denver’s Go Centennial pilot feeding light rail.

8Examples include Innisfil Transit in Ontario, which replaced local bus service with subsidized Uber
trips; GoMonrovia Lyft Pass in California; SV Hopper in Cupertino and Santa Clara, California; MK Connect in
Milton Keynes (UK); Go2 in Sevenoaks (UK); Berlin’s BerlKönig pilot and Munich’s IsarTiger, each targeting
low-density suburbs; GoLink zones of Dallas Area Rapid Transit (U.S.); OmniRide Ridesharing in northern
Virginia; Via Jersey City and Via West Sacramento; Arlington, Texas’ Via service that replaced all fixed routes;
and Sydney On Demand in New South Wales (Australia).

9Paratransit serves riders with disabilities under the Americans with Disabilities Act. Examples include
Massachusetts Bay Transportation Authority’s The RIDE Flex program with Uber and Lyft in Boston; MetroAc-
cess Abilities-Ride in Washington, DC; and the Go Sudbury! Transportation Program in Sudbury, Massachusetts.

10Examples include Marin Transit Connect in California, which operated its own fleet with wheelchair-
accessible vehicles; LA Metro Micro; BerlKönig in Berlin; and GoLink zones of Dallas Area Rapid Transit, which
use agency-operated vans supplemented by Uber for overflow demand.

11Examples include Innisfil Transit in Ontario (subsidized Uber trips); Summit, New Jersey’s Rideshare
Program for commuters; GoMonrovia Lyft Pass in California; MBTA The RIDE Flex’s integration with Uber and
Lyft for paratransit; and PSTA Direct Connect using Uber and taxi partners.

12Fare structures vary: Innisfil charges CA$4–$6 depending on destination; GoMonrovia Lyft Pass subsidizes
up to $15 (after a $6 co-pay) with riders covering any excess; MBTA subsidizes up to $40 per paratransit trip
(after a $3 co-pay); and Pinellas Direct Connect initially capped agency subsidy at $5 per trip.
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costs but low marginal costs, while on-demand services reverse this pattern—low fixed
costs but high marginal costs. For areas with low demand, this reduces average operating
costs. The on-demand service is also usually better since the door-to-door service provides
shorter travel times than an infrequent fixed-route service that likely requires transfers.
This reduction in time costs leads to more people using the service; however, if too many
people do so, then the transit agencies’ total costs can increase. An additional issue is that
while shared rides reduce costs, providing door-to-door rather than stop-to-stop service
can add detours that undermine the time savings of on-demand service.

The same economic logic explains agencies’ interest in using on-demand services to
improve first- and last-mile connectivity to fixed-route transit. The cost of reaching a transit
stop (the access cost) is often a large share of total travel time, especially in low-density
or transit-poor areas where walking distances are long and feeder buses run infrequently.
By reducing these access costs, ride-hailing can expand the effective catchment area of
high-capacity modes such as rail and bus rapid transit, increasing their ridership and
improving welfare. Better access may also increase the spatial efficiency of the transit
network by allowing agencies to concentrate fixed-route service on high-demand corridors
while relying on on-demand service for local distribution. A further benefit of lowering
access costs is that it enables high-capacity fixed-route services to operate with fewer stops
and higher average speeds, reinforcing their comparative advantage in dense corridors.

Designing programs that integrate public transit and on-demand service requires
balancing the efficiency gains from flexible service against the economies of scale and
network coordination inherent to fixed-route transit. Clarifying these trade-offs requires
theoretical models that capture both user behavior and system-level externalities, together
with empirical evidence on costs, travel times, and rider responses.13

The magnitude of these trade-offs becomes clear when comparing the cost of on-
demand and fixed-route service. In the U.S., the median Uber and Lyft fare, $15.99 in
2024 (Lung, 2025b), is lower than what it costs many public transit agencies to provide
a single trip. Figure 1a shows the distribution of operating costs per passenger for all
U.S. transit agency–mode pairs in 2024, using data from Federal Transit Administration
(2025). Most agencies spend more per passenger than the typical Uber or Lyft trip: 68%
exceed the median ride-hail fare, and 43% spend at least twice that amount. Even when
focusing on modes most directly comparable to ride-hailing, bus and light rail, nearly half
of agency-mode pairs operate at higher cost, and about one in six spend more than double.

These averages conceal large differences in scale. The high-cost agency-mode pairs
tend to have low ridership and account for a small share of transit trips in the United

13There is a small engineering literature on this topic (e.g., Papanikolaou and Basbas, 2020, Itani et al., 2024),
and several case studies of existing projects (e.g., Hazan et al., 2019, Weigl et al., 2022).
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Figure 1: Cost per Passenger
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Notes: This figure shows the cumulative distribution of operating costs per passenger for U.S. public transit
agencies in 2024. Panel A plots each agency-mode pair as a single observation. Panel B weights each
agency-mode pair by unlinked passenger trips, so the distribution reflects typical rider experience rather than
typical agency operations. Operating costs exclude capital expenditures. The x-axis is truncated at 100 to
improve readability. Data from Federal Transit Administration (2025).
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States. To adjust for this, Figure 1b weights each observation by its ridership, so the
resulting distribution reflects a typical rider’s experience rather than a typical agency’s.
When viewed this way, only 8% of transit trips occur on systems with average costs above
the median ride-hail fare, and just 1% on systems costing twice as much. Among bus and
light-rail services, those shares fall to roughly 1.8% and 0.1%, respectively.

These figures suggest that ride-hailing is not a low-cost substitute for most public
transit. However, it can be a viable complement in contexts where service is expensive
and ridership is sparse, precisely the settings where agencies are experimenting with
on-demand services. In such cases, using these services may reduce costs or expand access,
but in the dense, high-volume core of the transit network, fixed-route service remains far
more efficient on a per-passenger basis.

To understand why transit agencies are also experimenting with ride-hailing for
paratransit (e.g., Boston’s RIDE Flex and Washington DC’s MetroAccess Abilities-Ride),
Figure 1 additionally shows the distribution of operating costs for demand-response
services (the National Transit Database category that includes paratransit, dial-a-ride,
and other on-demand services). The median cost per passenger for demand-response
service is $49.33, about 3.1 times the median Uber or Lyft trip. Fully 78% of agency–
mode pairs have costs more than double the median ride-hail fare, and 89% of demand-
response trips occur on systems with average costs exceeding twice that benchmark.
Paratransit is particularly expensive because it must provide door-to-door service using
wheelchair-accessible vehicles. While ride-hailing cannot fully replace these services or
serve all passengers who rely on them, it can supplement agency operations and handle a
substantial share of eligible trips at lower cost.

Comparing these costs is necessarily imperfect. The reported figures are agency-mode
averages that mask considerable within-mode variation across routes and time of day,
and they exclude capital costs. Fixed-route transit also has higher capacity, making direct
one-for-one comparisons with ride-hailing somewhat misleading. Nonetheless, these data
highlight that the economics of on-demand service are most compelling in low-density or
specialized markets where the cost of traditional transit is already high.

A natural concern is that trip lengths differ across modes. Average door-to-door
distances in the U.S. are 7.1 miles for ride-hailing, 6.5 miles for bus, and 8.4 miles for
subway (U.S. Department of Transportation, 2024). On-vehicle distances differ more, and
ride-hailing’s non-linear pricing—with fixed, distance, and time components—complicates
any adjustment. As a robustness check, I estimate a fare–distance relationship using
Chicago data, finding predicted fare = $7.53 + $1.40 × distance.14 Applying this to

14N = 87 million; R2 = 0.64; standard errors < 0.01. The relatively large intercept reflects the presence of
fixed and time-based fare components, as shorter trips tend to be slower on average. Data is for 2024 and is

12

https://perma.cc/39FL-LEKD
https://perma.cc/MQ57-CS7P


each agency’s average trip distance yields similar results to the per-trip analysis, though
commuter bus and rail dominate ride-hailing when accounting for distance.

There are at least three additional ways to integrate ride-hailing with public transit.
The first is to recognize that because ride-hailing is used for first- and last-mile trips,
providing curb space for drop-offs and pickups is likely helpful. Second, coordinated
trip planning can help travelers notice when using ride-hailing for the first- or last-mile
is a good option.15 Third, payment integration can make it easier for travelers to use
ride-hailing and transit. While there is research on payment integration, often in the
context of mobility-as-a-service subscriptions (e.g., Ho et al., 2018), there is no research on
allocating curb space or trip planning.

These experiments raise economic questions that remain largely unresolved. What is the
case for public involvement in transit-ride-hailing integration beyond cost-effective delivery
of existing mandates? If there are additional market failures—matching externalities
(e.g., Arnott, 1996), scale economies in on-demand service, coordination failures between
platforms and agencies, or externalities from improved transit access—what is the optimal
form of intervention? Should subsidies target ride-hailing directly, or would redesigning
transit networks achieve similar goals more efficiently? These questions deserve more
attention from researchers.

5 Labor Market Policy and Worker Classification

5.1 Worker Classification

A recurring policy question is how drivers should be classified: as employees, indepen-
dent contractors, or something in between. The answer determines which protections
apply—minimum wage, unemployment insurance, workers’ compensation, and collective
bargaining rights—and how much discretion platforms retain in structuring the relation-
ship. Platforms argue that drivers value freedom and flexibility, which employee status
would undermine (Khosrowshahi et al., 2019), while critics counter that employee status is
needed to prevent platforms from shifting costs and risks onto workers (Rosenberg, 2020,
Levine, 2025). However, the practical issue is not the legal label per se, but the underlying
protections offered to drivers and how those protections constrain platforms.

A central empirical question in the classification debate is how much drivers actually
value flexibility. Survey evidence suggests flexibility is a primary attraction: Hall and
Krueger (2017) find that Uber drivers cite schedule flexibility as a top reason for working
on the platform, and many continue traditional employment while driving part-time.

from City of Chicago (2024).
15Transit App and Uber’s own app provide this.
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Chen et al. (2019) quantify this value using revealed-preference methods. By estimat-
ing time-varying reservation wages from drivers’ hour-by-hour labor supply decisions,
they show that the median driver earns more than twice the surplus from flexible work
compared to a counterfactual employment arrangement requiring fixed hours. To bench-
mark these magnitudes, Mas and Pallais (2017) experimentally vary job attributes in a
traditional call-center setting and find that the average worker has low willingness to pay
for flexibility, though a substantial right tail exists. The contrast suggests that Uber may
disproportionately attract workers who value flexibility highly, precisely those for whom
reclassification to employee status would impose the largest welfare losses.

This pattern aligns with evidence that gig economy labor supply responds to income
shocks: Farrell and Greig (2016) and Koustas (2019) show that workers earn more from
platforms following drops in other earnings, while Dao and Wilson (2025) show that access
to gig opportunities reduces participation in SSDI, SSI, and SNAP by 2–5%, demonstrating
that gig work serves as alternative insurance that partially crowds out traditional social
programs. Koustas (2018) quantifies this insurance value, showing that rideshare income
replaces 73% of income losses from main jobs and reduces spending sensitivity to earnings
shocks by 82%. These findings indicate that flexibility enables consumption smoothing in
ways that fixed-schedule employment cannot. These findings complicate the policy calcu-
lus: regulations that constrain when drivers work or impose minimum-hours requirements
deliver protections at the expense of the flexibility that many drivers value.

Global jurisdictions have taken divergent approaches to classification. The United
Kingdom’s Supreme Court ruled in 2021 that Uber drivers are ”workers,” a middle
category that entitles them to minimum wage and holiday pay but not full employee
protections like collective bargaining rights or protection from dismissal (Russon, 2021).
Ride-hailing drivers had employee status in the Netherlands following a 2021 Amsterdam
District Court ruling; however, a 2025 Supreme Court decision complicated this, requiring
individual rather than blanket assessment (Sagel et al., 2025). California voters passed
Proposition 22 in 2020, explicitly preserving independent contractor status while grafting
on targeted protections: earnings floors, partial healthcare subsidies, and occupational
accident insurance (Hussain and Bhuiyan, 2020). Massachusetts and Ontario adopted
similar hybrid models, guaranteeing minimum compensation without reclassifying drivers
as employees (Johnston and Kohli, 2024, Draaisma and Weingarten, 2025). New York City
and Seattle took a different path, implementing earnings standards without addressing
classification directly, leaving drivers as contractors subject to algorithmic pay formulas
(Brustein, 2018, Beekman, 2024). These approaches differ not just in the label applied, but
also in the obligations they impose on platforms and the forms of control they permit or
restrict.
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The classification debate connects to foundational questions in organizational eco-
nomics about where to draw the boundary of the firm. Coase (1937) and Williamson
(1985) argue that when transaction costs are low, market contracting should dominate
hierarchical employment. Ride-hailing platforms reduce coordination costs to near zero,
suggesting contractor status should be efficient. Yet, the same technology enables cheap
monitoring and algorithmic control that traditionally justified bringing production within
firm boundaries. Holmstrom and Milgrom (1991) show that when workers perform multi-
ple tasks (completing trips, maintaining service quality, ensuring safety), high-powered
incentives like piece rates can distort effort toward measurable dimensions and away from
hard-to-measure ones, suggesting that lower-powered wage-like incentives might improve
efficiency. In ride-hailing, drivers face pure trip-based pay that rewards speed and volume,
while platforms use rider ratings to incentivize service quality, safety, and professionalism,
precisely the dimensions that piece rates would otherwise cause drivers to neglect.

The classification debate is an area where theory and empirical research have much
to contribute. What is the exact connection between the foundational theories on the
boundaries of the firm and the gig economy? Is there a hybrid classification, such as the
portable-benefits model, that achieves the best balance of flexibility and protection? How
do these different models impact drivers, riders, and platforms? Answering these questions
requires models that account for equilibrium adjustments, heterogeneous treatment effects,
and the distinctive features of platform labor markets.

5.2 Minimum Wages

One of the key places the issue of employee vs. independent contractor arises is how to
respond to reports of drivers’ low earnings (net of costs). Should governments take action
to guarantee a minimum wage? One challenge in addressing this problem is that driver
supply is quite elastic. Hall et al. (2023) finds that when Uber raises fares, drivers work
more hours, leading to more idle time, and leaving hourly earnings roughly unchanged,
and Chen et al. (2019) estimates the median driver’s labor supply elasticity is 1.92.16 Thus,
minimum wage rules must apply to all the time a driver is logged in, rather than just
the time they are “engaged“ (i.e., have a passenger in the vehicle). Furthermore, for
firms to raise workers’ earnings, they must add barriers to entry. However, the more the
platforms control the hours a driver works, the weaker the case for them being independent
contractors, and adding barriers to entry will undermine precisely the flexibility that Chen
et al. (2019) show workers value highly.

A growing number of jurisdictions have enacted minimum wage requirements for

16A more typical labor supply elasticity is 0.31 (Keane, 2011).
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ride-hailing drivers. New York City implemented a $17.22 per hour earnings floor (after
expenses) in 201917 (Brustein, 2018), followed by Washington State’s minimum compensa-
tion ordinance in 2022 (Washington State Legislature, 2022). California’s Proposition 22
established a 120% minimum wage floor for engaged time plus mileage reimbursement
(Hussain and Bhuiyan, 2020). These policies have since spread globally and to state-level
jurisdictions.18

Platforms have also responded to minimum wage policies by restricting driver access
during low-demand periods. Following the implementation of New York City’s minimum
pay standard in 2019, both Uber and Lyft ceased onboarding new drivers and began
limiting the number of drivers allowed on their apps during times of low utilization
(Lung, 2025a). In several markets, delivery drivers may attempt to work on the spur of the
moment but can only go online if demand permits; otherwise, they must reserve shifts in
advance (Uber Technologies Inc., 2023, 2025a,b).

There is limited empirical analysis of these policies. Early descriptive evidence from
New York City’s 2019 policy shows that average driver earnings increased by approximately
9%, with aggregate driver pay rising by an estimated $340 million in 2019, while passenger
wait times fell and trip volumes continued to grow (Koustas et al., 2020). This outcome is
consistent with the mechanism described above: by restricting driver access, the platforms
prevented the supply-side entry that would otherwise erode hourly earnings. However,
total driver hours and trip volumes also changed, complicating welfare assessments.
Several key questions remain unresolved: How are welfare effects distributed across
driver types (full-time versus part-time, high versus low opportunity cost), rider types
(price-sensitive versus time-sensitive), and urban contexts (dense cities with strong transit
alternatives versus car-dependent suburbs)? What is the optimal design for earnings floors:
should they apply to all logged-on time or only engaged time, and should platforms have
flexibility in structuring compensation?

6 Beyond Ride-Hailing: Broader Economic Insights

The preceding sections identified open policy questions about ride-hailing policy. Distinct
from these policy questions, ride-hailing provides a valuable empirical laboratory for
studying economic behavior that extends well beyond transport policy. At its core, ride-

17This is not literally a minimum wage; instead, the minimum fare is adjusted “as needed” so that on
average hourly wages are above the earnings floor (Lung, 2025a).

18Massachusetts negotiated $32.50 per hour with Uber and Lyft in 2024 (Johnston and Kohli, 2024), the
United Kingdom imposed National Living Wage for engaged time following the 2021 Aslam ruling (Russon,
2021), France set a €10.20 minimum ride fare in 2023 (Rosemain, 2023), and Ontario adopted minimum
wage for engaged time under its Digital Platform Workers’ Rights Act of 2022 (effective 2025) (Draaisma and
Weingarten, 2025).
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hailing is a two-sided market, in which participants on both sides respond to incentives.
Workers freely choose participation, effort, and location, while riders decide when and
where to travel as prices and wait times adjust in real time. All of these interactions are
app-mediated and time-stamped, giving the market enough structure to be analytically
legible and enough autonomy to reveal participants’ responses to incentives. Two concrete
benefits follow from this structure: (i) detailed high-frequency data at scale, capturing
every trip, price, and decision; and (ii) credible sources of exogenous variation, arising
from randomized or quasi-random experiments run by the platforms, discontinuities in
the algorithms, staggered rollouts of new features, and sharp geographic or institutional
boundaries. This has allowed researchers to study questions ranging from consumer
preferences and labor supply to behavioral biases and inequality.

Ride-hailing platforms’ core transaction, matching passengers with drivers at a given
price and wait time, provides an ideal setting for measuring riders’ value of time. For
example, Buchholz et al. (2025) exploit an auction mechanism in Prague where drivers
bid on trips and consumers choose among competing offers that vary in both price and
wait time. Using panel data on 1.9 million ride requests, they recover individual-level
heterogeneity in the value of time (VOT), finding an average of $13.21 per hour, about
86% of the average rider’s wage, with the top quartile valuing time about 3.5 times more
than the bottom quartile. Similarly, Goldszmidt et al. (2020) use a different source of
variation: two natural field experiments in which Lyft randomly varied both prices and
wait times across 14.8 million ride requests. They estimate a VOT of $19.38 per hour,
approximately 75% of the after-tax mean wage, and document substantial heterogeneity
across contexts: VOT is 50% higher during peak commuting times and 20% higher
in central business districts, with estimates correlating strongly with local wage rates
across metro areas. These studies demonstrate how ride-hailing platforms can pin down
preference parameters central to infrastructure investment decisions and welfare analysis.

The same data support the development and testing of new methods for estimating
consumer preferences beyond just the value of time. Bodoh-Creed et al. (2023) develop
a suite of tools suitable for partial identification in models of adverse selection with
multidimensional unobserved heterogeneity. For example, consider estimating demand
for health insurance when individuals differ not only in their baseline illness rate but
also in which specific health conditions they may contract. Bodoh-Creed et al.’s (2023)
empirical focus is on how a firm should set prices for a subscription-based consumption
platform when consumers vary in their demand intensity and brand loyalty. They use data
from two randomized controlled trials Lyft ran to estimate counterfactual outcomes under
different pricing policies for Lyft’s subscription plan, which provides a discount on rides.

Ride-hailing also provides a setting for testing the best way to respond when things
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go wrong. Cohen et al. (2022) conduct field experiments with Via showing that targeted
credits offered after unusually long waits improve retention and profitability more than
equivalent untargeted cash, while Halperin et al. (2021) use a 1.5-million-rider experiment
on Uber to show that apologies for late rides are effective only when costly (e.g., a $5
coupon), and that repeated apologies without service improvement actively backfire.

List et al. (2023) use ride-hailing as a laboratory for testing for persistent behavioral
biases and showing how they can persist even in highly competitive markets. They
document left-digit bias at Lyft using 600 million ride requests plus a 21-million-user
experiment. Approximately 50% of the decline in demand occurs discontinuously at dollar
thresholds and optimal 99-cent pricing could increase profits by $160 million per year.

Ride-hailing data also enable novel measurement of discrimination and inequality.
Platform pay structures provide natural experiments for isolating mechanisms. Cook et al.
(2020) show that even with nominally identical pay schedules, men earn more than women
on Uber because they have more experience on the platform and choose different locations
and driving speeds. Because the algorithm treats all drivers identically, the earnings gap
must stem from differences in opportunity costs, preferences, and constraints rather than
explicit discrimination.

The same platforms can reveal discrimination when it occurs. Ge et al. (2020) conduct
a randomized audit study, finding that Uber drivers, who see passenger names after
accepting a trip, are twice as likely to cancel on riders with African American-sounding
names. Importantly, Knittel et al. (2024) show that platform design can mitigate such dis-
crimination: increasing the font size of passenger ratings (focusing attention on passenger
quality) eliminates racial bias in cancellations, while showing names upfront has no effect.

High-frequency location data also illuminates disparities in infrastructure and enforce-
ment. Aggarwal et al. (2025) link 19.3 million GPS pings from 222,838 Lyft drivers in
Florida to official speeding citations, finding that minority drivers are 24–33% more likely
to be cited and pay 23–34% more in fines conditional on the same speed, location, and
road conditions. Because accident and reoffense rates do not differ by driver race, the
higher citation rate likely reflects taste-based discrimination rather than differences in
actual driving behavior. Platform telematics also enables infrastructure measurement at
scale. Currier et al. (2023) use smartphone accelerometer data from millions of Uber rides
to measure road roughness across the U.S., finding that roads in predominantly black
neighborhoods cost drivers roughly $318 per year more in vehicle wear (for 3,000 miles of
annual local driving) even within the same municipal jurisdiction.

These studies illustrate the broader value of ride-hailing as a research environment.
The combination of large-scale administrative data, algorithmic assignment, and credible
sources of identification allows researchers to test behavioral and structural models with
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unusual precision. At the same time, ride-hailing’s role as a laboratory raises both
opportunities and challenges. The ability to conduct this research depends on data
access that is at once a remarkable opportunity and a structural constraint on scientific
independence, limiting reproducibility. As algorithmic management and the gig economy
expand across sectors, including delivery, freelancing, and healthcare, app-mediated
platforms will offer increasingly rich settings for empirical research. This is only the
beginning of what can be learned from using these marketplaces as a laboratory.

7 Conclusion

Ride-hailing is now an ingrained part of urban transportation, and its rapid growth attests
to the benefits it provides to travelers. However, it has not come without costs, and
there remain unresolved policy questions to help manage the trade-offs associated with
ride-hailing. This essay examined unresolved policy questions and research priorities
across four domains: externalities and market interactions, taxation, transit integration,
and labor market policy. Beyond these policy questions, I examined how ride-hailing
provides an empirical laboratory for studying economic questions beyond transportation.

These questions are essential for designing good urban policy. Ride-hailing has evolved
from a disruptive innovation to an ordinary form of infrastructure, and may yet become a
dominant mode of urban travel as autonomous vehicles continue to improve. The policy
frameworks established now will shape the governance of a larger AV-based mobility
system, making it critical to refine these frameworks before path dependence makes reform
difficult.
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