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ABSTRACT

Introduction: Fare-free public transport has been adopted in more than one hundred cities, yet its effects on ridership, mode shift and
equity remain contested. This systematic review synthesized the available evidence. Methods: Following PRISMA 2020, Scopus, OpenAlex
and Crossref were searched for studies published between 2013 and 2024. Twenty-five primary studies met the inclusion criteria and
were assessed with RoB 2, ROBINS-I, CASP or the Newcastle-Ottawa Scale. Results: Fifteen studies measured ridership: increases ranged
from 1.2% (Tallinn) and 7.5% (Stavanger) to 24% (Ningbo) and 75% (seniors, Chicago), with null effects among pupils and older adults in
two studies. Eight studies examined mode shift: car-to-transit substitution was modest, and induced trips often replaced walking. Ten
studies reported equity outcomes, with benefits for low-income and older users but no change in labour-force participation and nega-
tive school-attendance effects. Conclusions: Fare-free public transport reliably increases ridership, mainly by generating new trips and
substituting active travel, while the evidence for car mode shift and equity gains is weak and context-dependent.

Keywords: fare-free public transport; public transportation; ridership; mode choice; transportation equity; systematic review.

RESUMEN

Introduccién: El transporte publico gratuito se ha adoptado en mas de cien ciudades, pero sus efectos sobre la demanda, el cambio modal
y la equidad siguen siendo discutidos. Esta revision sistematica sintetizé la evidencia disponible. Métodos: Siguiendo PRISMA 2020, se
buscd en Scopus, OpenAlex y Crossref estudios publicados entre 2013 y 2024. Veinticinco estudios primarios cumplieron los criterios de
inclusion y se evaluaron con RoB 2, ROBINS-I, CASP o la escala Newcastle-Ottawa. Resultados: Quince estudios midieron la demanda:
los aumentos oscilaron entre 1,2% (Tallin) y 7,5% (Stavanger) y 24% (Ningbo) y 75% (personas mayores, Chicago), con efectos nulos en
escolares y personas mayores en dos estudios. Ocho estudios examinaron el cambio modal: la sustitucién del automoévil fue modesta y
los viajes inducidos a menudo sustituyeron a la caminata. Diez estudios informaron resultados de equidad, con beneficios para usuarios
de bajos ingresos y mayores, pero sin cambios en la participacion laboral y con efectos negativos en la asistencia escolar. Conclusiones:
El transporte publico gratuito aumenta la demanda de forma fiable, principalmente al generar viajes nuevos y sustituir viajes activos,
mientras que la evidencia sobre el cambio modal desde el automavil y las ganancias de equidad es débil y dependiente del contexto.

Palabras clave: transporte publico gratuito; transporte publico; demanda de transporte; elecciéon modal; equidad en el transporte;
revision sistematica.
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INTRODUCTION

Fares are among the policy instruments most frequently used to steer public transport de-
mand. Meta-analyses of fare elasticities place the average short-run elasticity near -0.38, although
reported values range widely, and long-run responses are systematically larger than short-run ones
because travellers adjust their habits gradually.(1)

Estimates derived from smartcard data confirm that the sensitivity of demand to price varies
by time of day, by corridor and by user group, and that the response to a fare reduction is generally
smaller than the response to a fare increase of the same magnitude.(2)

The same literature shows that ridership responds more strongly to service quality and to
the cost of car use than to fares alone, which implies that abolishing fares entirely is, in economic
terms, a second-best instrument for attracting travellers who would otherwise drive.(3)

These expectations coexist with persistent transport poverty in European and other urban
regions, where the price of public transport remains a barrier to mobility for low-income households
and where affordability is inseparable from access to jobs and services.(4)

The theoretical case for free fares rests on the idea that a zero price is behaviourally distinct
from a merely low price. Passengers do not simply subtract costs from benefits, and a free service
is perceived as carrying a higher benefit than its monetary price would suggest, which implies
that abolishing fares could raise demand by more than the usual elasticity estimates predict.(5)

The case against free fares rests on the same elasticities: because demand responds more to
car costs and service quality than to transit fares, the policy may generate trips that replace walking
or cycling while leaving car traffic largely unchanged, and it does so at a substantial fiscal cost to
the operator.(6)Both positions are testable against the empirical record, which is the purpose of
this review.

Beyond the aggregate demand response, the three outcome domains raise distinct ques-
tions. Ridership is the most direct and best measured outcome, because it can be read from
passenger counts, and it is the outcome on which the fiscal case for the policy turns. Mode shift
from cars is the most demanding test, because it requires a substitution of private motorized trips
rather than a transfer of walking or cycling trips, and it is the outcome most relevant to congestion
and air quality.(7)

Equity is the most diffuse, because it spans affordability, access to services and the distribution
of the subsidy between users and non-users, and it is the outcome that political advocates invoke
most often.(8)These distinctions structure the synthesis that follows.

Fare-free public transport, understood as the complete abolition of passenger fares, has
been tested in more than one hundred cities, most of them in Europe, in forms that range from
short promotional campaigns and single free lines to system-wide policies sustained for years.(8)

The best-known case is Tallinn, which abolished fares for registered residents in 2013, and
there is a longer tradition of small and medium-sized systems in France, Poland, Belgium, Germany
and the United States.(5)

The policy is justified in public debate by three claims: that it will raise ridership, that it will
shift trips from private cars, and that it will improve equity by removing a financial barrier for the
poorest users.(9)

A related French literature has examined the same question through the lens of road con-
gestion, asking whether free transport can relieve urban automobile pressure.(7)The motivations
behind these schemes differ. In Tallinn the stated goals included modal shift, the mobility of unem-
ployed and low-income residents and an increase in resident registration for municipal tax pur-
poses.(10)

In many small systems the decision was driven by the small share of operating costs reco-
vered from fares and by a political commitment to mobility as a right, rather than by an ex ante
projection of demand effects.(9)The scope of a scheme also shapes what can be expected of it: a
free pass restricted to students or seniors can reach a defined group at modest cost, whereas a
universal scheme reorders the entire financing of a network.(9)

The available evidence has not resolved these claims. Early syntheses concluded that fare
abolition increases ridership, often from a low base, but that only a small share of new trips replaces
the private car, and that many systems abandoned the policy after operating costs rose.(9)

Much of this evidence was descriptive, drew on small agencies, or was prepared by the ope-
rators themselves, which limits its transferability to larger systems.(6)Recent geographic and poli-
tical analyses have mapped the spread of fare-free transport and its dependence on local political
dynamics, but they do not systematically extract and compare the empirical effects on the three
outcomes that justify the policy.(8,10)
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The absence of a recent systematic synthesis is consequential because the policy continues
to spread, and the diffusion documented a decade ago has been followed by renewed debate after
the pandemic, when several cities used free fares as a recovery instrument.(8)

This review addresses that gap. The objective was to synthesize the evidence on the effects
of fare-free public transport schemes on ridership, mode shift from private cars and equity outco-
mes. The specific objectives were to quantify the direction and magnitude of reported ridership
changes after the introduction of fare-free schemes, to describe the reported evidence on mode
shift from cars toward public transport, and to characterize the reported equity outcomes across
population groups.

METHODS

The review followed the PRISMA 2020 statement.(11)A protocol specifying the objectives, eli-
gibility criteria, search strategy and synthesis plan was prepared before the searches but was not
registered in a public repository, and no amendment to the protocol was required during the review.

Studies were eligible if they evaluated a fare-free public transport intervention and repor-
ted at least one empirical outcome. The population comprised users of urban or regional public
transport systems of any country, including general populations and specific groups such as older
adults, students, employees or tourists.

The intervention was the complete abolition of passenger fares, either for an entire system or
for a defined user group, including concessionary free travel; schemes that merely reduced a sti-
[l-positive fare were excluded. The comparison was the previous fare-based arrangement, a control
area or a control group without free travel. The outcomes were ridership or public transport use,
mode shift from private cars, and equity, defined as distributional effects by income, age, gender
or ethnicity, or as access, social participation, employment or education outcomes.

Eligible designs were randomized trials, quasi-experimental and observational studies, befo-
re-after evaluations, cross-sectional surveys and qualitative studies with empirical findings. Secon-
dary reviews, simulations without observed outcomes, methodological papers without outcome
data and commmentary were excluded. The publication window was 2013 to 2024 the lower bound
coincides with the first full year of the Tallinn scheme, the first full-scale modern case, and the
upper bound follows the review specification. Only studies with an English title and abstract were
considered.

Scopus was searched first because it indexes the transport journals in which most of this
literature appears, followed by OpenAlex and Crossref for coverage of open-access and repository
records. Semantic Scholar was used to retrieve the abstracts of records whose abstracts were not
available from the three primary databases. The searches were restricted to records published
between 2013 and 2024.

The primary Scopus query combined intervention terms with the publication window: TIT-
LE-ABS-KEY(“fare-free” OR “fare free" OR “zero-fare” OR “zero fare” OR “free public transport” OR
“free public transit”) AND PUBYEAR > 2012 AND PUBYEAR < 2025. Three further queries crossed the
intervention terms with outcome terms. One query combined the intervention terms with ridership
and patronage: TITLE-ABS-KEY(“free public transport” OR “free public transit” OR “fare-free”) AND
TITLE-ABS-KEY(ridership OR patronage) AND PUBYEAR > 2012 AND PUBYEAR < 2025.

A second combined them with mode shift terms: TITLE-ABS-KEY(“fare-free” OR “free public
transport”) AND TITLE-ABS-KEY(“mode shift” OR “modal shift” OR “mode choice” OR car) AND
PUBYEAR > 2012 AND PUBYEAR < 2025. A third combined free transit and free bus with effect terms:
TITLE-ABS-KEY(“free transit” OR “free bus”) AND TITLE-ABS-KEY(ridership OR effect OR impact)
AND PUBYEAR > 2012 AND PUBYEAR < 2025.

Two support queries addressed fare policy and transport equity for context in the Introduction
and Discussion: TITLE-ABS-KEY(public transport AND (“fare policy” OR “fare reform” OR pricing) AND
ridership) and TITLE-ABS-KEY(“transport equity” OR “transit equity” OR “transport justice”) AND
TITLE-ABS-KEY(fare OR affordability), each restricted to the same window. The same intervention
and outcome terms were translated to the query syntax of OpenAlex and Crossref.

Records were deduplicated within and across databases and screened in two stages. In
the first stage, titles and abstracts were screened against the eligibility criteria, and records that
clearly did not concern fare-free public transport were excluded. In the second stage, the full text
or the full abstract of the remaining records was retrieved, and eligibility was decided with coded
reasons, namely secondary study, modelling study without observed outcomes, methodological
paper, insufficient outcome data or publication outside the review window.
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Risk of bias was assessed with the tool appropriate to each design: RoB 2 for the randomi-
zed trial,(12)ROBINS-I for non-randomized quantitative studies,(13)the Newcastle-Ottawa Scale for
cross-sectional studies(14)and the CASP qualitative checklist for qualitative studies.(15)

RoB 2 assessed bias arising from the randomization process, deviations from intended inter-
ventions, missing outcome data, outcome measurement and selective reporting. ROBINS-| asses-
sed confounding, selection, classification of interventions, deviations, missing data, measurement
of outcomes and selection of the reported result. Each study was rated as low, moderate or serious
risk of bias, and a low rating was never assigned solely because information was missing.

Outcomes were heterogeneous in design, measure and setting, so a meta-analysis was not
appropriate. Findings were synthesized narratively by outcome domain, and within each domain
by the direction of the finding, so that the number of studies supporting each conclusion could
be counted. Findings were not pooled because the outcome measures were not commensurable
across designs.

RESULTS

Study selection

The searches identified 347 records from four databases, of which 104 were duplicates. Of
the 243 records screened by title and abstract, 211 were excluded because the intervention or the
outcome fell outside the scope of the review. Thirty-two reports were sought for retrieval, 2 could
not be retrieved, and 30 were assessed for eligibility (Figure 1).

Figure 1. PRISMA 2020 flow diagram of study selection.
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Five reports were excluded at this stage: one secondary review, one modelling study without
observed outcomes, one methodological paper without outcome data, one study with insufficient
outcome data and one study published after the review window. Scopus contributed 147 records,
OpenAlex 100 and Crossref 100 before deduplication, and no additional records were identified
through reference-list screening because a supplementary hand search was not part of the pro-
tocol. A total of 25 studies were included.

Study characteristics

Of the 25 included studies, 15 measured ridership or public transport use, 8 examined mode
shift from private cars and 10 reported equity or distributional outcomes, and some contributed
to more than one domain. The studies covered Europe, North America, Asia, Oceania and South
America (Table 1).
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Table 1. Characteristics and main findings of the 25 included studies.

Study Country Design Population Main finding RoB
Quasi- . L . .
Blattler et al.,, 2024(33) Switzerland experimental Oyt Car-to-transit shift OH.Z"B and Moderate
guests 11.6 percentage points
survey
Transport- Documents care mobilities
Strauli, 2024(25) Estonia Qualitative P and equity limits of fare-free Moderate
dependent users
transport
Ofosu-Kwabe et al., 2024(34) Uizl Panel regression Urban areas Rldershlp Increases, o elag- Moderate
States force or income-equality effect
. . . o .
Gregersen et al, 2024(28) Norway DiD, passenger Residents of Boardings up 7.5% relative to Low
counts Stavanger control
Alousi-Jones and El-Geneidy, CaredE Longitudinal Older adults No change in pransm use; Serlous
2024(24) survey convenience improved
Two-wave Multimodality up; no bus
Liu et al., 2023(35) China Tourists share change; shift to informal | Moderate
survey, PSM
transport
Rambaldini-Gooding et al., Australia Ethnoaranh Older adults Free bus as caring place Moderate
2023(306) graphy supporting well-being
Grzelec et al., 2023(37) Poland Seieieier Pupils Nesizsten dema”d ol e Serious
survey behaviour
Munoz et al., 2022(31) Uizl Synthetic control K-12 students Ngete cifacts on ) Moderate
States attendance and absenteeism
Zeiske et al., 2021(32) Netherlands Field study Commuters S sneriie niEie s, Serious
weaker long-term
. More subway trips; vehicle
Shin, 2021(23) South Korea RD Older adults . Low
ownership falls
. . . Null in Hangzhou; 24% in
Dai et al,, 2021(30) China Synthetic control Subway users Ningbo: 23-fold in Xiamen Moderate
Cats, Susilo and Reimal, Estonia Before-after Residents of Transit use up 14%; walking Serious
2017(17) survey Tallinn trips down; car share down
Metaxatos, 2013(19) Uizl Beforefafter Seniors Senior rides up about 75% Serious
States analysis
Busch-Geertsema et al., German Two-wave surve State emplovees Transit commuting up; car use Serious
2021(38) Yy y ploy largely unchanged
Gabaldon-Estevan et al,, . o Political interlinking shapes
2019(18) Estonia Qualitative Stakeholders success and stability Moderate
Friman et al., 2019(26) Sweden IR RS EI Residents TIERIREE UEE up; minor car Serious
survey reduction
Cats, Reimal and Susilo, . . E Demand up 3%; 1.2 points
2014(16) Estonia Macro evaluation Transit users Sittsiae) @ s Moderate
United PR High school Excused absences down 11.5%
Wexler et al., 2021(29) States DiD, fixed effects ctudents and 27.5% Moderate
Zhang et al.,, 2019(20) China U, F‘eSted Older adults Desailbes eleledy evel Uiz Serious
logit free bus programme
Patterson et al., 2018(21) England Cross-sectional Older adults Bl users el passes @St Serious
and gain most active travel
. o). .
Reinhard et al,, 2018(22) England v Older adults EIMERE U2 LfE 8./‘" deppiession Moderate
and loneliness fall
Bull, Mufoz and Silva, . Overall travel up 12%; off-peak
2020(27) Chile RSy WELCE transit trips up 28% Lo
Straub, 2020(39) Czechia . Survgys, Residents VR Vs Ugs FEE LIS Serious
interviews complementary measures
Inturri et al., 2020(40) Italy Ceo sl Students Lelee rpperiag |mpact on Serious
survey student behaviour

Note: RoB = risk of bias. DiD = difference-in-differences; RD = regression discontinuity; RCT = randomized controlled trial; PSM = propensity
score matching; IV = instrumental variables.
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The largest single concentration was in Estonia, where three studies evaluated the Tallinn
scheme,(16-18)and a second cluster addressed free travel for older adults in England, South Korea,
Canada, Australia, China and the United States.(19-24)

The publication years spanned the whole window, from 2013 to 2024. By region, fourteen
studies were conducted in Europe, five in North America, four in Asia, one in South America and
one in Oceania, and no study examined a system in Africa. Reported sample sizes ranged from 22
interviewed users(25)and 190 trial participants(26)to 1,511 surveyed residents in Tallinn(17)and 33,344
participants in the English National Travel Survey.(21)

Twelve studies used quasi-experimental or controlled designs, including one randomized
trial,(27)difference-in-differences,(28,29)regression discontinuity,(23)synthetic control(30,31)and
instrumental variables.(22)

Thirteen studies relied on before-after surveys, cross-sectional surveys or qualitative interviews
without a control group. The schemes evaluated ranged from a two-week free pass in a randomized
trial(27)and a one-month free trial(26)to the system-wide Tallinn policy maintained for years.(17)

Most interventions were introduced as permanent entitlements for a specific group, whereas
temporary schemes in Norway, the Netherlands and Sweden tested behavioural responses over a
bounded period.(26,28,32)

Risk of bias

Three studies were rated at low risk of bias: the randomized trial,(27)the difference-in-diffe-
rences evaluation with automatic passenger counts(28)and the regression discontinuity study
(Table 2).(23)

Eleven studies were rated at moderate risk of bias, of which eight used quasi-experimental
guantitative designs that adjusted for some but not all sources of confounding and three were
gualitative studies assessed with the CASP checklist. Eleven studies were rated at serious risk of
bias, mostly because they relied on before-after surveys without a control group or on cross-sec-
tional self-report. No study was rated at critical risk. The main threats across the body of eviden-
ce were confounding from concurrent service changes, self-selection into free travel and relian-

ce on stated intentions rather than observed behaviour.

Table 2. Risk of bias assessment by tool and overall rating.

Tool Studies (n) Low Moderate Serious
RoB 2 1 1 (0] (0]
ROBINS-I 10 2 8 (0]
NOS 1 (0] (0] 1
CASP 3 (0] 3 (0]
JBI 10 (0] (6] 10
Total 25 3 m n

Note: RoB 2 for randomized trials; ROBINS-I for non-randomized quantitative studies; NOS = Newcastle-Ottawa Scale; CASP for qualitative
studies; IBI for descriptive surveys.

Ridership and public transport use

Of the 15 studies that measured ridership or public transport use, 11 reported an increase after
the introduction of free travel. The flagship Tallinn evaluation found that public transport use rose
by 14% and that the modal share of public transport increased from 55% to 63% almost one year
after fares were abolished.(17)

An earlier macro evaluation of the same scheme reported a smaller short-run increase of 3%,
of which only 1.2 percentage points were attributed to fare abolition after controlling for concurrent
service changes.(16)

In Stavanger, a difference-in-differences design with automatic passenger counts estimated a
7.5% increase in daily boardings relative to the rest of the county.(28)In a randomized trial in Santia-
go, a free pass raised overall travel by 12% and increased off-peak public transport trips by 28%.(27)

A panel analysis of United States urban areas found that fare-free transit significantly increa-
sed ridership.(34)In China, three post-pandemic policies produced mixed results: no significant
change in Hangzhou, a 24% first-month increase in Ningbo and a 2.3-fold increase over five rest
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days in Xiamen.(30)

In Tallinn the increase was uneven across groups: the public transport share of the 15 to 19
and 60 to 74 age groups and of very low-income residents rose by 21,19 and 26 percentage points
respectively, while the share of the highest-income group fell by 21 points.(17)In smaller European
systems, surveys reported increased public transport use in Frydek-Mistek and among students
in Catania,(39,40)and a one-month free trial in Sweden increased use with only a minor reduction
in car use.(26)

In 4 of the 15 ridership studies, the effect was null, negative or costly. Free fares produced
no measurable change in demand or travel behaviour among pupils in Gdynia(37)and no change
in transit use among older adults in Montreal, where only perceived convenience improved.(24)A
free bus programme for older people in Beijing described welfare benefits without establishing a
ridership increase.(20)

Among seniors in Chicago, free rides attracted approximately 75% more senior trips, but at
a direct cost of between 26.1 and 78.6 million United States dollars, which led the legislature to
convert the programme into a means-tested one.(19)

Mode shift from cars

Of the 8 studies that examined mode shift from private cars, 5 found only modest or partial
substitution of car travel. The Tallinn survey found that the modal share of car trips fell while wal-
king trips declined far more sharply, by 40%, which suggests that fare abolition absorbed walking
trips at least as much as car trips.(17)

A free ticket for German state employees increased public transport commuting substantially
but left car use and availability largely unchanged.(38)A one-month free transport trial in Sweden
increased public transport use with only a minor reduction in car use.(26)

Among commuters given a three-week free card in the Netherlands, intentions to use public
transport were strong while the incentive was active but faded afterwards.(32)The pattern of indu-
ced off-peak travel in the Santiago trial, where two-thirds of the new trips fell outside the peak, is
consistent with the view that free fares generate travel previously suppressed by price rather than
travel previously made by car.(27)

In 3 of the 8 studies, the shift from cars was more clearly identified but remained context-spe-
cific. A fare-free offer for Swiss overnight guests produced a car-to-transit shift of 14.8 and 11.6 per-
centage points in two settings.(33)

A regression discontinuity design in Seoul found that free subway eligibility increased subway
trips, replaced some auto trips and significantly reduced household vehicle ownership among
older adults.(23)

A fare-free tourist bus in China increased multimodality but did not change the modal share
of the free buses themselves, shifting travellers instead from taxis toward informal transport pro-
vided by local residents.(35)

The Seoul result is notable because the reduction in vehicle ownership points to a longer-run
substitution mechanism rather than a transient response.(23)

Equity outcomes

Of the 10 studies that reported equity or distributional outcomes, 5 found gains for disad-
vantaged groups. The Tallinn evaluation found that the mobility of low-income and unemployed
residents improved, that their public transport share rose by more than 20%, and that the share
of residents making no trip at all fell from 18% to 13%, although employment prospects did not
improve.(17)

In England, eligibility for a free bus pass was associated with an 8% increase in public trans-
port use and with reductions in depressive symptoms and loneliness and with more volunteering
and social contact among older people.(22)

Black older adults in England were more likely than White or South Asian older adults to
hold a free bus pass and accumulated a larger share of their active travel through bus journeys.(21)

In England the pass was associated with a 0.952-point reduction in depressive symptoms on
the CES-D scale and with increased odds of volunteering and of regular contact with children and
friends, alongside the 8% increase in public transport use.(22)

Qualitative studies in Tallinn and in Wollongong described fare-free transport as a support for
the daily care mobilities and the social well-being of transport-dependent and older users.(25,36)

In 5 of the 10 equity studies, the distributional effects were absent, mixed or adverse. A panel
analysis of United States cities found that fare-free transit did not increase labour-force participation
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or reduce income inequality.(34)

Two evaluations of free student transit found negative effects on school attendance and
chronic absenteeism in Florida,(31)whereas a Minneapolis programme reduced excused absences
by 11.5% and 27.5%.(29)

In China, the perceived accessibility and equity gains of a free tourist bus depended on
informal transport rather than on the free bus itself.(35)In Tallinn, interviews linked the stability
of the scheme to the interlinking of local and national politics rather than to measurable social
outcomes.(18)

Trip generation, substitution and satisfaction

The Tallinn surveys allowed a decomposition of the ridership increase into its sources. The
average number of trips per person remained almost unchanged between 2012 and 2013, at 1.98
and 1.96 respectively, which indicates that the growth in public transport trips came mainly from
substitution among modes rather than from a general rise in trip-making.(17)

Car ownership fell from 0.307 to 0.273 cars per respondent, and the share of residents who
stayed at home without making any trip fell from 18% to 13%, a change interpreted as a trip-gene-
ration effect among low-income and non-employed residents.(17)

Satisfaction with public transport rose from 3.20 to 3.35 on a five-point scale, and the share
of respondents who viewed the service as poor or very poor fell from 12.0% to 5.4%.(17)

The earlier macro evaluation found that average passenger trip length decreased by 10%,
consistent with a substitution of short walking trips by public transport.(16)

Among travellers who increased their public transport use, 45% did so within the first week of
the policy and a further 28% within the first month, which indicates that the response was rapid.(17)

DISCUSSION

Of the 25 studies reviewed, the clearest and most consistent finding is that fare-free public
transport increases ridership, while the evidence for a large shift from private cars and for distribu-
tional equity gains is weaker and more context-dependent. This conclusion holds when restricted
to the three low-risk studies, which reported a 7.5% increase in boardings, a 12% rise in overall travel
and a reduction in household vehicle ownership, but no evidence of a mass migration from cars.
(23,27,28)

The pattern therefore supports the economic expectation that zero fares stimulate demand
mainly through new trips and through substitution from walking and cycling, not from the auto-
mobile.

By outcome, the level of evidence differs. For ridership the evidence is moderate: 11 of the 15
relevant studies reported increases, and the effect survived in two low-risk designs, although its
size varied with the baseline. For mode shift the evidence is low to moderate: substitution from
cars was identified in only 3 of the 8 relevant studies and was absent in the flagship Tallinn case
once the concurrent fall in walking was taken into account.(17)

For equity the evidence is low: the positive findings come mostly from observational and
gualitative designs, the two strongest quantitative designs found null distributional effects, and
one controlled study found an adverse effect.(31,34)The consistency between studies is highest for
ridership, where findings agree in direction even when they disagree in magnitude, and lowest
for equity, where the direction of the effect depends on the group and on the design of the con-
cession.(41)

A behavioural reading of these results is that the zero price operates as a signal as much as a
subsidy. The rapid first-week response in Tallinn and the strong short-term intentions in the Dutch
field study suggest that free fares prompt immediate experimentation, while the fading intentions
after the incentive is removed indicate that habit formation requires more than a temporary price
cut.(17,32)

The policy therefore appears to lower the threshold for trying public transport, but it does
not by itself convert new riders into a durable shift away from the car.

The ridership findings are consistent with the earlier descriptive literature. Reviews of United
States and European systems had already reported increases of 20% to 60% in small agencies and
of 25% to 50% in the broader evidence base, with the caveat that many systems started from a low
ridership base and expanded service at the same time.(5,9)

The Tallinn estimate of 14%, and the smaller 1.2% effect isolated after controlling for service
changes, are consistent with that literature once the high pre-existing transit share and the low
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pre-existing fares are taken into account.(17)

The null results for pupils in Gdynia and for older adults in Montreal caution against treating
these increases as universal, because the demand response depends on the group targeted and
on whether a real financial barrier existed before the policy.(24,37)

The mode shift evidence is the least favourable to the policy. Most included studies found
that car use changed little, which aligns with the long-standing result that fares are a weaker lever
on car use than service quality or car pricing.(6)

The Brussels experience, in which free transport for students generated new trips mostly
fromm walking and cycling, anticipated the same conclusion two decades earlier.(3)

The Swiss tourist finding and the Seoul result show that car substitution can occur when the
intervention removes a genuine cost and operates in a context of constrained parking or vehicle
ownership, but these conditions are not present in every scheme.(23,33)

A review of free transport and road congestion reached a comparable verdict, concluding
that the automobile benefits of free transit are modest at best.(7)

Compared with previous reviews, the present synthesis sharpens rather than overturns their
conclusions. Narrative accounts emphasised the political appeal and the spread of fare-free trans-
port but treated the outcome evidence as anecdotal.(8,9)

The geographic and economic literature likewise warned that fare abolition was unlikely to
deliver a large modal shift.(5,6)

The contribution of this review is to attach counts and ratings to those claims: it shows that
the ridership effect is real but modest once service changes are controlled, and that the equity
effects are conditional on the design of the concession rather than intrinsic to the zero price.(41,42)

The equity evidence is genuinely mixed. The English free bus pass is the most encouraging
case, with quasi-experimental evidence that eligibility increased public transport use and reduced
depressive symptoms and loneliness, and with larger uptake among Black older adults.(21,22)

The Tallinn and Wollongong studies add qualitative support for the idea that fare abolition
helps transport-dependent users.(17,36)

Against this, the United States panel study found no effect on labour-force participation or
income inequality, and the Florida student programme worsened attendance, which suggests
that free fares can produce unintended behavioural consequences when they are not tied to a
specific transport need.(31,34)

Comparisons with related fare policies reinforce the point that the design of the concession,
not the zero price itself, determines who benefits: flat and variable fare structures redistribute diffe-
rently in Los Angeles,(43)a metro fare increase in Beijing worsened equity for low-income commu-
ters,(44)a fare reform in Barcelona produced uneven distributional effects across the metropolitan
region,(42)and affordability remains the binding constraint for older people in Santiago.(45)

Smartcard evidence on the equity of transport costs before and after a fare reform likewise
shows that the distributional outcome depends on the structure of the concession rather than on
its headline generosity.(41)

Means-tested subsidies for low-income users, in contrast to universal free fares, have pro-
duced measurable increases in public transport use among the target group in an experimental
setting.(46)

Heterogeneity across studies arises from four sources. First, schemes differ in scope, from
system-wide abolition in Tallinn to free travel for single groups such as students or seniors. Second,
baseline conditions differ, because systems with high existing transit shares and low fares have
little room to grow, whereas small systems show large percentage gains from a low base.(9)

Third, outcome measurement differs, with automatic counts, household diaries and self-re-
ported intentions capturing different stages of behavioural change.(28,32)

Fourth, the policy often arrives together with service expansion, which makes the isolated
fare effect small, as the Tallinn decomposition showed.(16)

The randomized and quasi-experimental studies tend to report smaller and more precise
effects than the before-after surveys, which is itself a warning against reading the larger percentage
gains of the descriptive literature at face value.(27,28)

These sources of heterogeneity, rather than any single effect size, explain why reported ri-
dership changes range from null to 75%.

The applicability of these findings varies with context. The estimates transfer most directly
to small and medium European systems with low baseline fares and high subsidy levels, the con-
ditions that characterised the Tallinn and Polish cases.(17,37)

They transfer least directly to large car-dependent metropolitan areas, where fares represent
a small share of the generalized cost of car travel and the modal share of public transport is low,
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and to low-income countries, where informal transport often performs the functions that formal
fare-free services would.(8,35)

None of the included studies evaluated a universal scheme in a low-income country, which
is a notable gap in the body of evidence.

A further consideration is the distributional character of the subsidy. Because fares are re-
gressive relative to income, abolishing them benefits existing riders in proportion to their use,
which can favour higher-income users unless eligibility is restricted; the Tallinn result, in which the
highest-income group reduced its public transport share while the lowest-income groups increased
theirs, shows that this need not happen in practice, but it is not guaranteed.(17,42)

The means-tested alternative targets the benefit at those who face a genuine financial ba-
rrier and has experimental support.(46)The choice between universal and targeted fare abolition is
therefore not a technical detail but the main lever through which the equity objective is achieved.

Practice implications

For practice, the review suggests that fare-free transport should be adopted with realistic
expectations about its effects. It is a reliable instrument for growing ridership and for improving
the mobility of low-income and older users, but it is not an efficient instrument for cutting car tra-
ffic, and universal schemes risk subsidising trips that would have been made anyway. For policy
design, the English and Chilean results indicate that targeting free travel at a specific population,
and pairing it with complementary measures such as parking restraint or service improvement,
delivers clearer benefits than a blanket abolition of fares.(22,46)

On equity, the contrast between the universal English pass, which produced measurable
social gains, and the unrestricted student programmes, which produced perverse attendance
effects, points toward targeted design as the decisive factor.(22,31)

For research, the field needs more controlled designs that isolate the fare effect from con-
current service changes and that report equity outcomes by income and by mode, because these
are the questions on which the policy debate ultimately turns.(27,28)

The fiscal dimension is inseparable from the ridership result: the Chicago and Tallinn cases
show that free fares can be financed only through taxation or other revenue streams, and that the
political and fiscal sustainability of the scheme depends on these arrangements.(18,19)

The Tallinn case illustrates a financing path that is not available elsewhere: the scheme was
partly underwritten by roughly 11,000 newly registered residents whose municipal income-tax
contributions approximately replaced the lost fare revenue.(17)

CONCLUSIONS

Fare-free public transport increases ridership in most of the schemes studied, with reported
increases concentrated between 1.2% and 24% and with larger percentage gains in small or low-ba-
se systems, although this demand growth comes largely from new trips and from substitution of
walking rather than from cars. The evidence for mode shift from private cars is weak, because car
use changed little in most studies and only partial substitution was identified where fares removed
a genuine cost. The evidence on equity is mixed, with benefits for low-income, older and trans-
port-dependent users in some settings and no distributional gains or even adverse effects in others.
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