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ABSTRACT

Introduction: The COVID-19 pandemic reduced public transport ridership in the United States more than service supply, but whether that
divergence persisted through 2025 and how it varied by mode and agency size has not been quantified nationally. Methods: Ecological
time-series study of monthly Federal Transit Administration records for 2019-2025. Recovery indices expressed unlinked passenger trips
and vehicle revenue miles as percentages of 2019 values, and the service-ridership gap was computed as their difference. Crude and
adjusted volume-weighted differences in the 2025 gap were estimated by mode and agency size. Results: Among 560 agencies and 1,123
agency-mode units, 2025 ridership reached 80.8% and service supply 94.6% of 2019 values, a gap of 13.8 percentage points. The gap was
largest for coommuter rail (23.4 pp), heavy rail (21.6 pp) and light rail and streetcar (20.5 pp), and smallest for demand response (1.4 pp).
After adjustment, commmuter rail, heavy rail and light rail remained 10.0, 12.9 and 9.0 percentage points above bus, whereas agency size
differences attenuated. Conclusions: Service supply recovered faster and to a higher level than ridership; the residual gap was concen-
trated in rail modes and attributable to mode mix rather than agency size.

Keywords: public transit; ridership; vehicle revenue miles; service supply; COVID-19; United States.

RESUMEN

Introduccion: La pandemia de COVID-19 redujo la demanda del transporte publico en Estados Unidos mas que la oferta, pero no se ha
cuantificado si esa divergencia persistié hasta 2025 y coémo varié por modo y tamafio de agencia. Métodos: Estudio ecoldgico de series
temporales de registros mensuales de la Federal Transit Administration para 2019-2025. Los indices expresaron viajes de pasajeros y
millas vehiculo en servicio como porcentajes de 2019; la brecha oferta-demanda se calculé como su diferencia. Se estimaron diferencias
crudas y ajustadas, ponderadas por volumen, en la brecha de 2025 por modo y tamafo. Resultados: En 560 agencias y 1123 unidades
agencia-modo, la demanda de 2025 alcanzé 80,8% y la oferta 94,6% de 2019, una brecha de 13,8 puntos porcentuales. La brecha fue ma-
yor para el ferrocarril de cercanias (23,4 pp), el metro pesado (21,6 pp) y el tren ligero y tranvia (20,5 pp), y menor para el transporte a la
demanda (1,4 pp). Tras el ajuste, el ferrocarril de cercanias, el metro pesado y el tren ligero permanecieron 10,0, 12,9 y 9,0 puntos porcen-
tuales por encima del autobus, mientras que las diferencias por tamafo se atenuaron. Conclusiones: La oferta se recuperd mas rapido
y a un nivel mayor que la demanda; la brecha residual se concentré en los modos ferroviarios y se atribuyo a la composicion modal mas
que al tamafio de la agencia.

Palabras clave: transporte publico; demanda de pasajeros; millas vehiculo en servicio; oferta de servicio; COVID-19; Estados Unidos.
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INTRODUCTION

Public transport ridership in the United States entered a period of decline before the pande-
mic and collapsed abruptly in 2020, while vehicle revenue miles fell by a smaller margin because
agencies continued to operate service for essential workers and because federal relief reduced
the pressure to cut service.(1,2)

The pre-pandemic decline had already separated ridership from the growth of service in se-
veral large systems, a gap that was driven by rising car ownership, the spread of ride-hailing, and
the suburbanization of employment.(1)

The pandemic then compressed that process into a few months. The divergence between
the two series is important for transport policy. Service supply is a major determinant of ridership,
and agencies that preserve service during a demand shock incur operating costs that may exceed
recovered fare revenue, a fiscal condition that cannot be sustained indefinitely.(3,4)

In the first pandemic year, ridership fell to roughly half of its 2019 level, whereas service supply
remained above three quarters, which created the largest supply-ridership gap in the modern
history of United States transit.(2)

National samples and individual systems have documented the depth and the unevenness
of the recovery, with larger losses in dense, rail-oriented regions and among office commuters,
while bus ridership held up better among essential workers and captive riders.(5-7)

Ridership remained below the 2019 level through 2024 in most large metropolitan areas, and
recovery has been slower than after earlier disruptive events such as strikes and natural disasters.
(89)

The recovery did not follow a single national trajectory but a set of mode-specific and pla-
ce-specific paths, with rail commuting recovering last.(8,10)

The supply side has received less attention. Some agencies maintained near-normal service
with the support of federal emergency funding, whereas others reduced service and concentrated
the cuts in communities with high social vulnerability.(11,12)

The equity stakes are high because the riders who remained were disproportionately lower-in-
come, minority, and essential workers, the same groups who depend most on the service that was
preserved or cut.(5,13)

A longitudinal estimate of the elasticity of ridership with respect to service suggests that the
service changes made during the pandemic continued to shape demand in the post-pandemic
period.(3)

The determinants of the ridership collapse itself have been attributed to a combination of
policy orders, infection fear, and the persistence of telework, each of which operates on a different
time scale than the supply decisions that agencies control.(14)

What is missing is a national account of whether service supply and ridership recovered at
different rates, by mode and by agency size, through 2025. Mode matters because rail and bus serve
different demand bases and because rail operators, which run fixed infrastructure, cannot adjust
service as flexibly as bus operators. Agency size matters because larger agencies are the ones that
operate rail and because their fiscal exposure to a persistent gap is greater.

The objective of this study was to quantify whether the recovery of public transport service
supply, measured as vehicle revenue miles, kept pace with the recovery of ridership, measured as
unlinked passenger trips, in the United States between 2019 and 2025, by mode and by agency
size. The hypothesis was that service supply recovered faster and to a higher level than ridership,
and that the service-ridership gap was larger for rail modes and for larger agencies than for bus
modes and smaller agencies.

METHODS

Design and setting

A retrospective ecological time-series study was conducted with monthly administrative
records of United States public transport for the period 2019-2025. The period was chosen to span
the last complete pre-pandemic year, the full shock and relief cycle, and the most recent complete
year, so that recovery could be assessed against a stable 2019 baseline. The setting comprised all
transit agencies that report monthly data to the National Transit Database, which covers the full
universe of federally funded urban and rural transit service in the country.

Reporting followed the Strengthening the Reporting of Observational Studies in Epidemio-
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logy (STROBE) statement and, because the data were routinely collected, the RECORD extension
for studies conducted using observational routinely-collected data.(15,16)

The time-series structure of the monthly records is suited to the recovery-index approach
used here, which is consistent with the methods applied in post-pandemic ridership forecasting
studies.(17)

Data source

Data were obtained from the Complete Monthly Ridership (with Adjustments and Estimates)
dataset of the National Transit Database, published by the Federal Transit Administration through
the data.transportation.gov portal.(18)

The monthly module collects a limited set of key indicators by agency, mode, and type of
service, including unlinked passenger trips, vehicle revenue miles, vehicle revenue hours, and ve-
hicles operated in maximum service. The monthly series was preferred over the annual database
because it allows year-specific recovery indices to be computed at the same temporal resolution
at which agencies make service decisions, and because it includes the estimates and adjustments
that the Federal Transit Administration applies to incomplete submissions.

Study units and eligibility

The unit of analysis was the agency-mode-type-of-service combination, defined by the five-di-
git NTD identifier, the mode, and the type of service, because an agency may operate the same
mode under both directly operated and purchased transportation arrangements. Defining the unit
at this level prevents double counting when the same service is reported twice under different
operating arrangements and keeps the recovery index specific to a homogeneous service product.

Records with an active service status were included. Reporter types that operate regular
revenue service were retained: full reporters, small systems reporters, rural reporters, and reduced
asset reporters. Building reporters and separate service reporters were excluded because they
do not represent regular revenue service. The analysis window was restricted to calendar mon-
ths between January 2019 and December 2025, so that 2019 served as a complete pre-pandemic
baseline and 2025 as the most recent complete year. A unit was retained for the recovery analysis
only when it reported at least six months in 2019 with positive annual vehicle revenue miles and
positive annual unlinked passenger trips. This criterion excluded units without a stable baseline
while preserving the universe of pre-existing service.

Variables

Ridership was defined as annual unlinked passenger trips, and service supply as annual ve-
hicle revenue miles, with vehicle revenue hours reported as a secondary supply measure. For each
unit and each year, a recovery index was computed as the annual value divided by the 2019 value
and multiplied by 100. The service-ridership gap was defined, in percentage points, as the service
supply recovery index minus the ridership recovery index in a given year, so that positive values
indicate that service recovered more than ridership.

Transit modes were grouped into nine categories: bus (motor bus, bus rapid transit, and
trolleybus), commuter bus, demand response, vanpool, heavy rail, commuter rail, light rail and
streetcar, ferryboat, and other modes. This grouping separates the fixed-route rail modes that
are most exposed to the loss of office commmuting from bus and paratransit services that serve a
different demand base, and it avoids the coarser three-way split into bus, rail, and ferry that would
hide the contrast between heavy rail and commuter rail.

Agency size was defined by the 2019 annual agency-level vehicle revenue miles, divided into
terciles with cut points at 1,170,857.33 and 3,300,694.33 million vehicle revenue miles per year, labe-
led small, medium, and large. Terciles were chosen to produce three equally sized agency classes
without imposing arbitrary external thresholds.

Statistical analysis

Recovery indices were computed first as aggregate ratios, by summing unit-level annual va-
lues within the balanced panel before division, so that national, mode, and size indices represent
total volume relative to 2019. This aggregate definition avoids the instability of averaging unit-level
ratios in which small baseline values produce extreme percentages, and it aligns the descriptive
estimates with the volume-weighted inferential model. Monthly records with a missing value were
treated as zero within the annual summation, so that units that stopped operating during the
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study window reduce the corresponding annual total. The primary outcome was the unit-level
service-ridership gap in 2025.

Crude differences in the gap across mode groups and agency size classes were estimated with
volume-weighted linear regression, using 2019 vehicle revenue miles as weights, which reflects the
relative contribution of each unit to national service. Adjusted differences were estimated with a
weighted linear model that included mode group and agency size class simultaneously, with bus as
the reference mode and large agencies as the reference size class; bus was chosen as the reference
because it is the largest single mode and the natural comparison for rail and paratransit services.

Heteroskedasticity-robust standard errors were used for all 95% confidence intervals, and
two-sided p values were reported at a significance level of 0.05. Because the unit-level gap is
skewed, the primary estimates are volume-weighted and the sensitivity analyses include winsori-
zation; the choice of a linear model with robust errors was preferred over a log transformation so
that the coefficients remain interpretable in percentage points. The adjusted model R-squared
and the number of units were recorded.

Four sensitivity analyses were performed: restriction to full reporters, computation of the gap
for 2024 instead of 2025, winsorization of the unit-level gap at the first and ninety-ninth percentiles,
and cluster-robust standard errors at the agency level.

Bias

Several sources of bias were considered in the design. Selection bias arises because the balan-
ced panel retains only units that existed in 2019, so the estimates describe the fate of pre-pandemic
service rather than the full 2025 system; this restriction is reported transparently and preserves
comparability. Information bias arises from agency reporting, because monthly values include
adjustments and estimates that may smooth or lag the underlying activity.

To limit the influence of these errors, the analysis relied on annual sums and on aggregate
indices rather than on individual monthly cells. Confounding by regional differences and local po-
licy remains possible because the model adjusted only for mode and agency size; the sensitivity
analyses were designed to test the stability of the main estimate under alternative definitions of
the sample and the outcome.

Ethics statement

The study used public, aggregate, anonymized administrative data and did not involve hu-
man participants; ethics approval was not required.

RESULTS

Study units

A total of 560 agencies and 1,123 agency-mode-type-of-service units met the eligibility criteria
and contributed a 2019 baseline across 18 reported modes (Table 1). Records with inactive service
status, building reporters, and separate service reporters were excluded before the balanced panel
was defined, as were units without at least six months of 2019 reporting.

In 2019 the included units carried 9.54 billion unlinked passenger trips and operated 4.07 bi-
[lion vehicle revenue miles and 274.70 million vehicle revenue hours. Bus and heavy rail accounted
for most ridership, whereas bus and demand response accounted for most service supply. Unit
counts ranged from fewer than 20 for the smallest rail groups to more than 400 for bus and demand
response (Table 1). Forty-nine units recorded no ridership in 2025, which indicates discontinued
service or the complete loss of demand in those units.

Descriptive data

The national monthly indices show that ridership fell more deeply and earlier than service
supply in 2020 and recovered more slowly thereafter (Figure 1). Annual ridership reached 46.5% of
the 2019 level in 2020, while service supply remained at 79.8%. Both series recovered progressively,
and in 2025 ridership reached 80.8% and service supply 94.6% of 2019 values (Table 2).
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Table 1. Included agency-mode units and 2019 baseline service and ridership by mode group.

Mode group Agency-mode units | UPT 2019 (millions) | VRM 2019 (millions) | VRH 2019 (millions)

Bus 432 4438.0 1818.0 156.5
Commuter bus 61 60.0 96.0 3.8
Demand response 444 95.0 751.0 51.8
Vanpool 65 31.0 201.0 55

Heavy rail 15 3804.0 703.0 353
Commuter rail 25 505.0 352.0 1.5
Light rail and streetcar 39 492.0 120.0 82
Ferryboat 25 76.0 4.0 0.4
Other 17 42.0 20.0 1.8

Note: UPT = unlinked passenger trips; VRM = vehicle revenue miles; VRH = vehicle revenue hours.

The national service-ridership gap narrowed from 33.3 percentage points in 2020 to 13.8
percentage points in 2025, after reaching its widest point of 34.6 percentage points in 2021, when
service began to return while ridership remained depressed. The deepest modal declines in 2020
were also concentrated in rail: commuter rail ridership fell to 31.6% of its 2019 level and heavy rail to
39.0%, whereas bus ridership fell to 54.9%. The corresponding service supply indices in 2020 were
75.3% for commuter rail and 87.5% for bus. Demand response service fell to 63.8% while its ridership
fell to 54.7%, a smaller divergence than in rail.

Figure 1. National monthly ridership and service supply indices, 2019-2025.
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Note: Indices express each monthly total as a percentage of the 2019 monthly average.

Main results

In 2025 the service-ridership gap varied substantially by mode (Table 3; Figure 2). The gap
was largest for commuter rail (23.4 percentage points), heavy rail (21.6 percentage points), light rail
and streetcar (20.5 percentage points), and ferryboat (27.1 percentage points). It was smallest for
demand response (1.4 percentage points), and the other modes group was the only category in
which ridership recovered more than service supply (-10.0 percentage points) (Table 3). The volu-
me-weighted mean gaps were 13.7 percentage points for bus, 23.5 percentage points for commuter
rail, 26.4 percentage points for heavy rail, and 1.2 percentage points for demand response.

https://doi.org/10.62486/tms2026302 5


https://doi.org/10.62486/tms2026302

Esteban Montilla et al. SAP Transport, Mobility & Society. 2026;5:302

Table 2. Annual recovery indices of ridership and service supply in the United States, 2020-2025.

Year UPT index (%) | VRM index (%) | Gap (percentage points)
2020 46.5 79.8 859
2021 482 82.8 34.6
2022 62.2 85.6 253
2023 71.6 891 17.5
2024 782 91.7 13.5
2025 80.8 94.6 13.8

Note: Indices express each year total as a percentage of the 2019 total; gap = VRM index minus UPT index.

Table 3. Ridership and service supply recovery indices in 2025 by mode group.

Mode group Units UPT index (%) VRM index (%) Gap (pp)
Bus 432 83.9 95.7 1.8
Commuter bus 61 523 64.2 1.9
Demand response 444 90.8 922 1.4
Vanpool 65 65.4 83.6 18.2
Heavy rail 15 79.5 1011 216
Commuter rail 25 74.9 98.3 23.4
Light rail and streetcar 39 73.7 94.2 20.5
Ferryboat 25 89.6 6.7 271
Other 17 539 44.0 -10.0

Note: Indices express 2025 totals as a percentage of 2019 totals; gap = VRM index minus UPT index.

Figure 2. Ridership and service supply recovery indices by mode group in 2025.
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In the crude volume-weighted analysis, the gap for heavy rail was 12.7 percentage points
above bus (95% Cl, 0.6 to 24.7); after adjustment for agency size, the difference was 12.9 percentage
points (95% Cl, 0.9 to 25.0; p = 0.036) (Table 4). The corresponding crude and adjusted differences
were 9.8 and 10.0 percentage points for commuter rail (95% Cl, 2.6 to 17.3; p = 0.008), and 8.8 and
9.0 percentage points for light rail and streetcar (95% Cl, 2.9 to 15.2; p = 0.004). Demand response
showed a crude difference of -12.6 percentage points below bus and an adjusted difference of
-12.6 percentage points (95% Cl, -16.9 to -8.4; p = <0.001) (Table 4; Figure 3).
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The remaining modes did not differ from bus after adjustment: commuter bus -3.5 per-
centage points (95% Cl, -10.3 to 3.2; p = 0.302), vanpool 4.1 percentage points (95% Cl, -3.8 to 12.1;
p = 0.306), ferryboat -6.8 percentage points (95% Cl, -20.6 to 6.9; p = 0.331), and other modes -4.6
percentage points (95% Cl, -11.0 to 1.8; p = 0.159) (Table 4).

With respect to agency size, the crude gap was -4.2 percentage points lower for small agen-
cies and -2.1 percentage points lower for medium agencies relative to large agencies; after adjust-
ment for mode, the differences were 1.1 percentage points (95% Cl, -4.6 to 6.8; p = 0.702) and 2.5
percentage points (95% Cl, -2.8 to 7.8; p = 0.355), respectively (Table 5; Table 4).

The adjusted model predicted a gap of 13.5 percentage points for the reference combination
of bus and large agencies (95% Cl, 11.4 to 15.5), which indicates that even the reference group retai-
ned a positive gap. The adjusted model explained 0.11 of the variance in the gap among 1,123 units.

Table 4. Crude and adjusted differences in the service-ridership recovery gap in 2025 by mode and
agency size.

'Crude Crude CI Crude CI A.‘dJUSted Adjusted Adjusted Adjusted
Group Level difference difference
lower upper Cl lower Cl upper P
(Pp) (Pp)
Mode Commuter bus =32 -99 35 -35 -10.3 32 0.3
Mode bemand 126 16.8 -84 126 -16.9 -84 00
response
Mode Vanpool 4] -39 12.0 41 -3.8 121 0.3
Mode Heavy rail 12.7 0.6 2477 12.9 0.9 25.0 0.0
Mode Commuter rail 9.8 25 171 10.0 2.6 17.3 0.0
Mode Light rail and 8.8 27 14.9 9.0 29 152 00
streetcar
Mode Ferryboat -6.0 -19.3 73 -6.8 -20.6 6.9 0.3
Mode Other -4.7 -10.9 1.5 -4.6 -11.0 1.8 0.2
Agency size Small -4.2 -10.1 1.6 11 -4.6 6.8 0.7
Agency size Medium -2.1 -7.7 3.4 25 -2.8 7.8 0.4

Note: Reference: Bus for mode and Large for agency size. Estimates are volume-weighted by 2019 vehicle revenue miles; adjusted
estimates mutually adjust mode and size. 95% CI from heteroskedasticity-robust standard errors.

Figure 3. Volume-weighted service-ridership recovery gap in 2025 by mode group.
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Other analyses

The results were robust to the sensitivity specifications. Restricted to full reporters, the adjus-
ted commmuter rail difference was 9.9 percentage points (p = 0.008). When the gap was computed
for 2024 instead of 2025, the adjusted commuter rail difference was 12.0 percentage points (p =
<0.001). Winsorization of the outcome at the first and ninety-ninth percentiles changed the esti-
mate to 9.9 percentage points (p = 0.008), and cluster-robust standard errors at the agency level
yielded p = 0.007.

None of these variations reversed the sign or the statistical significance of the rail contrasts.
The descriptive size analysis showed that ridership and service indices were similar across the three
agency size classes, with service between 94.2% and 97.7% of 2019 and ridership between 80.7%
and 83.1% (Table 5).

Table 5. Ridership and service supply recovery indices in 2025 by agency size class.

Agency size | Agencies Units | UPTindex (%) | VRM index (%) Gap (pp)
Small 166 265 82.8 94.2 1.5
Medium 166 338 831 97.7 14.5
Large 166 520 80.7 94.3 12.6

Note: Agency size classes are terciles of 2019 agency-level annual vehicle revenue miles; indices express 2025 totals as a percentage of 2019
totals.

DISCUSSION

Main findings

Service supply recovered faster and to a higher level than ridership throughout the 2019-2025
period, and the gap between the two series persisted after five years of recovery. By 2025 national
service supply was within a few percentage points of its 2019 level, whereas ridership remained
about one fifth below it. The residual gap was concentrated in rail modes, particularly commuter
rail, and differences across agency size classes disappeared once mode composition was taken
into account.

Interpretation and comparison with other studies

The depth of the ridership decline and the slow recovery observed here agree with national
and comparative accounts of United States transit during the pandemic.(2,8)

Ridership fell faster than service because the shock was concentrated in commmuting, which
is served disproportionately by rail, and because telework persisted after the health emergency
ended.(10,19)

The finding that commuter rail and heavy rail carried the largest service-ridership gaps is
consistent with studies of individual systems. Metra ridership in Chicago recovered slowly and re-
mained far below service levels through 2022, and Chicago Transit Authority rail recovered more
slowly than bus.(20,21)

Station-area and built-environment analyses also found weaker recoverability for rail ridership
in California and for metro systems.(22,23)

The demand response result, a gap near zero, reflects the resilience of paratransit and con-
tracted services, whose ridership recovered almost in step with service. Performance analyses of
Texas agencies reached a comparable conclusion that demand response and rural service were
less disrupted than fixed-route service.(24)

The absence of an independent agency size effect after adjustment is explained by mode
composition: large agencies are the ones that operate rail, so the apparent size gradient was a rail
effect rather than a scale effect.(11)

The descriptive pattern is consistent with the observation that service cuts during the pan-
demic were not distributed uniformly and that the equity consequences of supply decisions fell
on the communities that depend most on transit.(12,13,25)

Several mechanisms explain why service outpaced ridership. Federal emergency funding
allowed agencies to retain service that fare revenue alone would not have supported, and some
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agencies avoided cuts altogether in the first years of the pandemic.(4,11)

Where cuts did occur, they were concentrated in low-income and minority communities,
which implies that the service side of the recovery also has an equity dimension.(5,12)

The estimated elasticity of ridership with respect to service indicates that the decision to
maintain service supported ridership in the post-pandemic period, so the observed gap may partly
reflect a deliberate policy of supply-led recovery.(3)

Ridership itself remained constrained by infection fear, changes in the predictors of transit
use, and the loss of former commuters, all of which are demand-side factors that service alone
cannot reverse.(10,26,27)

he initial collapse also responded to executive orders and public fear rather than to service
reductions alone, which supports the interpretation that supply and demand moved for different
reasons.(14)

The comparison with studies that emphasize demand-side recovery adds a supply-side
complement. Segmenting riders and tailoring service to returning groups, retaining bus riders in
place-based markets, and adapting strategies to agency characteristics are all framed as ridership
interventions, yet they presuppose that service is available to be used.(28-30)

Analyses of who returned to transit identify the same groups that are most sensitive to ser-
vice reliability, which connects the supply decision to the composition of recovered demand.(31)

Public transit in transition and resilience analyses likewise describe a system in which supply
decisions shape the speed and the equity of recovery.(32-34)

The user experience of urban public transport, measured as perceived service quality, is one
channel through which maintained service may have influenced the willingness of riders to return.
(35)

Fare policy experiments in the United States further show that changes in price and service
interact with ridership and finances, which cautions against reading the supply-ridership gap as
a permanent equilibrium.(36)

The interpretation of the gap also depends on the counterfactual that is implicit in each
study. If the benchmark is a demand-led recovery, the rail gap appears as a fiscal problem, because
agencies operate more service than riders are buying. If the benchmark is a supply-led recovery,
the same gap appears as a deliberate investment in accessibility, because maintaining service kept
destinations reachable for riders who remained dependent on transit.

The evidence gathered here cannot distinguish these two readings, but the persistence
of the gap and the concentration of the residual in rail modes suggest that agencies, especially
large rail operators, treated service restoration as a public obligation rather than as a response to
observed demand.(4,11)

The financing structure that made this possible was exceptional, and its continuation is not
guaranteed, which is why the supply-ridership gap is best read as a transitional state rather than
a new steady state.(4,36)

The United States pattern can be positioned against international experience. Comparative
work on public transport during the pandemic in the United Kingdom, Germany, Canada, and
Australia found that ridership fell everywhere but that the strength and the timing of the reco-
very diverged with each country’'s service and subsidy decisions, which supports the view that the
supply-ridership gap is a policy outcome rather than an inevitable consequence of the shock.(2)

Montreal, for example, experienced a comparable collapse and a slow rail-led recovery, while
systems with stronger state operating support restored service more completely.(2)

These parallels suggest that the mechanisms identified here, commuting loss concentra-
ted in rail and supply protected by public funding, generalize to settings with similar institutional
arrangements, and they reinforce the practical value of monitoring service and ridership jointly
rather than in isolation.

A limitation of vehicle revenue miles as a supply measure deserves emphasis in the interpre-
tation. Miles measure how much service is produced but not how usefully it is distributed across
the day, and a rail agency can restore mileage while offering a timetable that is poorly matched to a
hybrid work week. Frequency, span of service, and reliability are the attributes that riders perceive,
and studies of post-pandemic avoidance show that perceived risk and service quality weigh more
than raw mileage in the decision to return.(26,35)

Future work could therefore replace the mileage index with frequency-based measures of
service, or pair the National Transit Database with general transit feed specification schedules, to
test whether the supply-ridership gap reflects miles that were restored but not effectively sche-
duled. Such an extension would connect the aggregate finding reported here to the operational
choices that determine whether maintained service actually becomes usable service for the riders
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who have not returned.

The study has several strengths that support the interpretation of the results. It used a com-
plete national administrative series rather than a sample of agencies, which removes the selection
concerns that affect case-study comparisons of recovery.

The unit-level definition of the service-ridership gap is transparent and can be recomputed
from the public dataset, and the separation of crude from adjusted estimates, together with the
sensitivity analyses, shows that the rail pattern is not an artifact of the weighting or the sample.
The inclusion of small, rural, and reduced-asset reporters extends the analysis beyond the large
urban systems that dominate the literature on transit recovery, and the six-year window covers the
full cycle of decline and partial recovery rather than a single cross-section. These properties make
the findings suitable as a national benchmark against which agency-level and city-level studies
can be compared.

Limitations

This study has several limitations. The design is ecological, so associations at the mode and
agency level cannot be interpreted as individual behavior, and the adjusted differences identify
associations rather than causal effects of mode or size. The data are administrative and depend on
the accuracy of agency reporting, including adjustments and estimates in the monthly module;
validation against audited annual files would strengthen the estimates.

The balanced panel excludes units without a 2019 baseline, so the indices describe the re-
covery of pre-existing service rather than the entry of new services; this choice was intentional to
keep year-to-year comparisons stable. The unit-level gap is skewed and was therefore analyzed
with volume weighting, which gives more weight to large producers of service and less to the
many small units.

The analysis adjusted only for mode and agency size, so residual confounding by region, fun-
ding, and local policy remains possible, and future work could add these covariates in a multilevel
design. The recovery index uses annual sums and cannot separate frequency from trip length, and
it does not measure service quality attributes such as frequency, reliability, or crowding, which may
matter as much as mileage for ridership. Finally, the 2025 endpoint is recent, and late-arriving data
revisions could alter the final-year estimates slightly.

Generalizability

The findings apply to the United States, where federal relief and the structure of the National
Transit Database supported a supply-led recovery, and they may not transfer to countries without
comparable operating subsidies or reporting systems. Within that context, the results are relevant
to transit agencies that must decide whether to hold service at recovered levels when ridership
remains below baseline, because the persistence of the rail gap suggests that the operating cost
of maintained service will continue to exceed recovered fare revenue unless demand returns or
subsidies adjust.

For planning practice, the mode-specific pattern of the gap implies that uniform service
restoration rules are poorly suited to a system whose modes serve different demand bases; a
commuter rail agency and a demand response provider face opposite mismatches between what
they operate and what riders use. The same logic argues for setting service targets by mode rather
than by a single national benchmark. For fiscal policy, the results support monitoring the servi-
ce-ridership gap as a leading indicator of structural imbalance, together with the fare and subsidy
instruments that determine whether the gap closes through demand recovery or through service
retrenchment.(4,36)

CONCLUSIONS

The recovery of service supply, measured as vehicle revenue miles, outpaced the recovery of
ridership between 2019 and 2025, and the two series remained separated by a substantial gap in
2025. The service-ridership gap was largest for commmuter rail, heavy rail, and light rail and smallest
for demand response, a pattern that persisted after adjustment for agency size and across the
sensitivity analyses. Agency size did not independently explain the gap once mode composition
was accounted for, which indicates that the observed size gradient reflected the concentration of
rail operations in large agencies. The results support monitoring service and ridership together as
a fiscal and accessibility indicator for the post-pandemic transit system.
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