
Fair Fares or Financial Burdens? A State-of-the-Art Review of Transit Fare Policy and Its 1 
Equity Implications 2 

 3 
Atasi Roy Malakar 4 
Department of Civil and Environmental Engineering 5 
University of Wisconsin-Madison, Madison, Wisconsin, 53706 6 
Email: roymalakar@wisc.edu 7 
 8 
Word Count: 5245 words + 3 tables (250 words per table)+ 6 figures (250 words per figure) =7495 words 9 
 10 
Submitted: December 12, 2025  11 



Atasi Roy Malakar 

2 
 

ABSTRACT 1 
Public transit fare policy must balance financial sustainability with equitable mobility. This paper reviews 2 
major fare structures—flat, distance- and zone-based pricing, off-peak discounts, fare capping, means-3 
based programs, and fare-free initiatives—and evaluates their equity impacts across vertical, horizontal, 4 
and spatial dimensions. Demographic shifts such as suburbanizing poverty and hybrid work challenge 5 
assumptions underlying legacy fare models, which often impose disproportionate burdens on low-income 6 
riders. Emerging tools like tiered discounts and fare capping show promise but require stable funding and 7 
simplified administration. The paper argues for adaptive, data-informed fare policy that reduces financial 8 
burden and expands access to opportunity. 9 
 10 
Keywords: Transit fares, equity, fare capping, means-based discounts, fare-free transit.  11 



Atasi Roy Malakar 

3 
 

INTRODUCTION 1 
Public transit agencies face a persistent structural dilemma: balancing the financial objective of 2 

maintaining farebox recovery with the societal aim of ensuring affordable and equitable mobility for low-3 
income riders (1, 2). This tension has long shaped fare policy, prompting a gradual shift from broad 4 
supply-based subsidy models toward more targeted and data-informed demand-based programs. As 5 
agencies confront fiscal constraints, evolving travel patterns, and heightened expectations for equity, the 6 
need for nuanced and adaptive fare strategies becomes increasingly clear. 7 

A central challenge is the mismatch between traditional assumptions embedded in legacy fare 8 
models and contemporary socioeconomic realities. Many fare structures were designed for monocentric 9 
urban forms, peak-commute dominance, and concentrated inner-city poverty-conditions that no longer 10 
reflect travel demand or demographic patterns in much of the United States (3, 4). The rise of hybrid work 11 
further flattens peak periods, undermines the logic of peak/off-peak pricing, and alters the distribution of 12 
transit-dependent riders (5). 13 

Within this context, fare policy functions not only as a pricing mechanism but also as a tool for 14 
advancing transportation justice. Frameworks such as vertical equity (reducing disproportionate burdens 15 
on low-income riders), horizontal equity (equal treatment of similar populations), and spatial equity (fair 16 
geographic access) provide lenses through which fare structures can be evaluated and reformed (3, 6). 17 
Modern innovations-including means-based discounts, automated fare capping, and fare-free initiatives-18 
represent attempts to reconcile financial sustainability with these equity principles. 19 

In the United States, public transit serves as a critical mobility resource for individuals without 20 
reliable access to automobiles, many of whom are lower-income riders living in lower-cost, less 21 
accessible suburban areas (7). According to a socioeconomic survey of transit riders in Southern 22 
California, not only was nearly 8 out of 10 transit riders on the survey day earning below living wage, but 23 
also, they were less white, had lower education, lower rates of citizenship and nearly half of them came 24 
from a zero-car household (7). Their reliance on short, fragmented, local, off-peak, and irregular-hour 25 
trips makes them particularly sensitive to fare structures. Figure 1 summarizes the proportion of zero-car 26 
households in Dane County highlighting the share of residents with limited private mobility and hence a 27 
need to rely on transit rides. 28 

 29 

 30 
 31 
Figure 1 Distribution of Zero-, One-, And Multi-Vehicle Households in Dane County, 2018 32 
 33 

When fares are inequitable, low-income households often devote a higher share of their income to 34 
transportation while facing additional barriers such as reduced access to employment, services, and social 35 
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networks (2,8). These combined financial and spatial constraints reinforce patterns of exclusion and 1 
inequity. In this light, equitable, thoughtful fare policies play a central role in supporting mobility justice, 2 
enhancing economic opportunity, and ensuring that transit systems serve all riders fairly (6). 3 

Accordingly, this paper seeks to clarify the mechanisms through which fare structures influence 4 
equity outcomes and to identify practical innovations that can improve affordability for disadvantaged 5 
riders and for that purpose, is organized into six sections: (a) an introduction to fare equity as a concept, 6 
including key ideas and emerging trends from existing literature alongside modern policy innovations; (b) 7 
the methodology used to review empirical evidence on the distributional impacts of legacy fare policies; 8 
(c) an assessment of traditional fare policy assumptions; (d) a synthesis of key findings, including 9 
emerging innovations such as fare capping and fare-free initiatives; (e) concluding observations; and (f) 10 
identification of avenues for future research. 11 

 12 
BACKGROUND AND LITERATURE REVIEW 13 
 14 
Defining Fare Equity 15 
Equity in transportation is commonly conceptualized through three complementary dimensions: vertical, 16 
horizontal, and spatial. These frameworks provide a foundation for evaluating how fare structures 17 
distribute costs and benefits among different population groups (3, 6). Vertical equity seeks to minimize 18 
disproportionate burdens on low-income or otherwise disadvantaged riders. Fare policies that impose 19 
higher cost-per-mile burdens on these riders violate vertical equity principles. Horizontal equity requires 20 
riders with similar socioeconomic profiles and travel needs to receive comparable levels of access, 21 
benefits, and treatment. Pass-based systems, for example, can create inequities when low-income riders 22 
cannot afford high upfront costs. Spatial equity concerns fair geographic access to transit services and 23 
reasonable fare burdens regardless of home location. As urban regions decentralize, spatial equity 24 
becomes increasingly important. Public transportation is a critical mechanism for promoting all three 25 
forms of equity, making fare policy design central to improving access to opportunity and reducing 26 
structural disparities (6). 27 
 28 
Comparing Fare Models 29 
Fare structures vary widely in complexity, operational cost, and distributional impact. Six common fare 30 
models-flat fares, distance-based fares (with and without caps), zone-based fares, off-peak discounts, 31 
mode-based systems, and group-based or targeted structures-have been evaluated for fare equity 32 
measurement by qualitative synthesis of empirical findings (7) across criteria such as benefits received in 33 
proportion to the payment for the transit trip, ability to pay transit fares in relation to income or wealth, 34 
and cost of the transit service dictating the fare variability. A fare structure where all riders pay the same 35 
per mile satisfies the benefits received criterion but violates the ability to pay criterion as low-income 36 
riders pay the same as higher-income riders despite having lower income or wealth. Based on ACS 2023 37 
data, Figure 2 illustrates that almost 50% of public transportation riders in Madison earned under $25,000 38 
in the preceding 12 months from the time of the survey, reinforcing their reliance on public transit and 39 
vulnerability to inequitable fare structures. The fare structure that charges higher fares during peak than 40 
off-peak hours is seen as equitable according to the cost criterion.  41 
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 1 
 2 
Figure 2 Distribution of Mode of transportation based on Income group in Madison, 2023 3 
 4 
Flat fare structure is where riders pay a single fare per boarding regardless of distance, time of day or 5 
mode with long-distance low-income riders paying the same as short-distance higher-income riders. 6 
Distance-based fare where fare is proportional to distance traveled can be capped with a minimum fare for 7 
short trips and/or a maximum fare for very long trips, hence reintroducing inequities, or they can be 8 
uncapped altogether. Zone-based fare, a subtype of Distance- based fare, charges more fare for trips 9 
crossing more geographic zones that the concerned service area is split into. When fares are higher during 10 
peak periods and lower during off-peak times to encourage shift in temporal distribution of demand, it is 11 
called a Time-of-day or Off-peak discount or Time-based pricing. Mode-based pricing places higher fares 12 
for faster or longer-distance modes which are costlier to operate. Finally, the fare structure where riders 13 
with specific profiles, such as, seniors, students, disabled riders or low-income riders, pay reduced fares 14 
relative to base fare is called Group-based or Targeted Discount/Fare Structure. 15 
Table 1 shows an interpreted synthesis of comparative assessment of these fare structures across the 16 
above-mentioned fare-equity criteria based on empirical findings (7). 17 
 18 
 19 
 20 
 21 
 22 
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TABLE 1. Comparative Performance of Common Fare Structures 1 
 2 

Fare Type Equitable by 

Benefits Received 

criterion 

Equitable by 

Ability to Pay 

criterion 

Equitable by 

Cost criterion 

Flat Fare No No No 

Distance-Based Fare 

(uncapped) 

Yes No Partly Yes 

Distance-Based Fare 

(capped) 

Partly Yes No Partly Yes 

Zone-based Fare Partly Yes No Partly Yes 

Off-peak 

Discount/Time-Based 

Pricing 

Partly Yes Partly Yes Partly Yes 

Mode-Based Pricing Partly Yes Partly Yes Yes 

Group-Based or 

Targeted Fare Structure 

No Partly Yes No 

Uncapped Distance-

Based with Off-peak 

Discount 

Yes Partly Yes Yes 

 3 
Key Insights from Literature 4 

a) Distance-based fares with off-peak discounts perform best on combined measures of fairness and 5 
efficiency (7). Riders pay proportionally for distance traveled while having opportunities to 6 
reduce costs during off-peak hours. 7 

b) Flat fare systems, despite being simple to administer, are regressive as lower-income riders 8 
traveling longer distances often pay disproportionately higher costs per mile compared to higher-9 
income riders who make shorter intra-urban trips (7). 10 

c) Zone-based models can burden riders from low-income suburbs when zones expand 11 
concentrically outward, causing individuals living farther away-often due to lower housing costs-12 
to pay more per mile (3). 13 

d) Fare-free policies, although increasingly explored for equity benefits, show mixed evidence. They 14 
reduce boarding delays and financial burdens but require substantial, stable external funding 15 
sources to be sustainable (9). 16 

These findings underscore that no single fare model is universally superior; performance depends on local 17 
demographics, travel patterns, and the capacity of agencies to adjust pricing strategies dynamically. 18 
 19 
Emerging Trends Shaping Fare Policy: Suburban Poverty and Polycentric Regions 20 
Traditional fare policy frameworks rest on assumptions of monocentric urban structures, where low-21 
income households concentrate in central cities and commute inbound. However, contemporary 22 
metropolitan patterns often show the opposite: rather than being confined to the inner city, lower-income 23 
riders increasingly reside in widely dispersed set of peripheral suburban neighborhoods, many of which 24 
have limited transit coverage and face higher cumulative fare burdens.  25 
In Southeast Queensland, analysis of TransLink’s zone-based fare system shows that riders making one-26 
zone trips pay the highest average fare per kilometer-about $0.78/km compared with a system average of 27 
$0.35/km-indicating that these “overpaying riders” cross-subsidize other users (3). When overpaying 28 
riders were mapped to small areas with census-based indices of socioeconomic status, many originated 29 
from areas with relatively low Index of Relative Socio-economic Advantage and Disadvantage (IRSAD) 30 
scores, indicating that residents of disadvantaged areas faced systematically higher per-kilometer costs 31 
than the average rider (3). Building on this case, a subsequent reform was evaluated that simplified the 32 
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fare structure from 23 zones to 8 zones and modified journey-based incentives; it was found that the 1 
reform reduced overall spatial variation in per-zone costs, but that increases of 10–25% or more still 2 
clustered in certain inner and border zones, while some outer coastal zones experienced cost reductions 3 
(4). Their policy implications emphasize simplifying zonal granularity, adjusting incentives, and paying 4 
particular attention to passengers living near zone borders when redesigning fares. 5 
Taken together, these findings challenge the validity of simple distance- and zone-based assumptions and 6 
highlight the need for adaptive pricing structures that reflect modern polycentric travel patterns and the 7 
growing suburbanization of poverty. 8 
 9 
Exogenous Impacts: COVID-19 and the Hybrid Work Transition 10 
The COVID-19 pandemic produced a structural break in travel demand. A sharp but uneven decline in 11 
transit demand was documented across U.S. systems, with ridership losses ranging from roughly 30% in 12 
some agencies to around 90% in others (8), reflecting different degrees of transit dependence across 13 
communities. Figure 3 shows this break in travel demand clearly for Madison Metro Transit followed by 14 
an incomplete ongoing recovery. 15 
 16 

 17 
 18 
Figure 3 COVID-19 Collapse in Madison Metro Transit’s Ridership 19 
 20 
Using hourly demand profiles, it was shown that weekday and weekend patterns became more similar 21 
during the pandemic: morning and evening commute peaks flattened as privileged riders with non-22 
physical occupations stopped using transit, while transit-dependent essential workers and more vulnerable 23 
populations continued to travel and sustained a higher “base value” of demand (5). This convergence of 24 
weekday and weekend patterns indicates a lasting erosion of sharp peak periods that many peak/off-peak 25 
pricing models implicitly assume. 26 
From a fare policy perspective, flatter peaks and lower commuter volumes reduce the ability of agencies 27 
to rely on peak-period surcharges for revenue, even as the remaining base demand was increasingly 28 
concentrated among equity-sensitive riders. In the longer term, the growing popularity of hybrid work and 29 
the persistence of more diffuse daily travel patterns continue to challenge fare structures that depend on 30 
strong temporal concentration of demand and raise difficult questions about how to recover revenue 31 
without imposing regressive burdens on transit-dependent riders. 32 
 33 
 34 
 35 
 36 
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Modern Policy Innovations 1 
 2 
Means-Based Discounts and Tiered Programs 3 
Studies show that traditional bulk reduced-fare programs often fail to reach the most disadvantaged riders 4 
due to administrative frictions such as, complex eligibility rules, documentation requirements, in-person 5 
enrollment, lack of verification tools, and insufficient or uncertain funding (8, 10). Updated models 6 
recommend tiered discounts based on income or benefit eligibility, streamlined automated or electronic 7 
eligibility verification, mobile enrollment or in-person immediate issuance, and stable, dedicated funding 8 
streams (11). These approaches aim to improve both vertical equity and administrative accessibility. 9 
 10 
Automated Fare Capping 11 
Fare capping- limiting cumulative fares over a day, week, or month so that they never pay more than the 12 
cost of an equivalent pass- removes the upfront cost barrier of period passes and enhances horizontal 13 
equity by ensuring riders with liquidity constraints pay no more than regular pass users (12). Emerging 14 
innovations include: a) Nested multi-period caps that stack daily, weekly, and monthly limits, b) Mode-15 
based caps, and c) Income-integrated capping systems (13). Fare capping is increasingly feasible due to 16 
widespread smartcard and mobile payment adoption. 17 
 18 
Fare-Free Transit 19 
Fare-free systems are undergoing renewed evaluation as a post-pandemic recovery and equity strategy. 20 
The TCRP Fare-Free Framework (9) identifies a three-phase approach-organize, plan, evaluate-and shows 21 
equity benefits when the program is supported by stable external funding, developed with clear goals and 22 
stakeholder (agencies, municipalities, unions) alignment, and equity, ridership, and operational metrics 23 
are tracked comprehensively. Evidence suggests fare-free systems especially benefit essential workers 24 
and riders facing severe financial constraints (9).  25 
 26 
A timeline of evolution of these innovations from the legacy fare structure design policies is shown in 27 
Figure 4. 28 

 29 
Figure 4 Timeline showing Fare Structure Evolution 30 
 31 
METHODS AND ANALYTICAL FRAMEWORK 32 

This paper employs a structured state-of-the-art literature review methodology focused on 33 
synthesizing recent empirical findings, evaluating underlying assumptions of existing fare structures, and 34 
identifying gaps in the equity implications of contemporary transit pricing strategies. The review 35 
integrates peer-reviewed academic studies, TCRP synthesis reports, agency evaluation frameworks, and 36 
policy analyses published primarily between 2011 and 2025. Empirical studies including those using 37 
smartcard data (3,4,8), econometric analyses (5,7,8), and case-study methods, complemented by practice-38 
oriented syntheses and evaluation frameworks documenting North American practice related to fare-39 
capping, low-income fare discounts, and fare-free transit (9,11,12) were screened for relevance to three 40 
core analytical themes: a) Equity Impacts of Fare Structures, b) Validity of Traditional Planning 41 
Assumptions, and c) Effectiveness of Emerging Fare Policy Innovations. 42 

For each theme, literature was categorized according to analytical lens (vertical, horizontal, 43 
spatial equity), methodological approach (smartcard data analysis, case studies, econometric modeling), 44 
and relevance to current demographic or behavioral trends. The analytical process consisted of three 45 
steps: 46 

Fare Policies & 
Tech (1990) 11

Means-based 
Discounts 

(2010s) 2,11

Fare capping 
roll-out (2010s-

2020s) 1,12

Fare-free 
evaluation 

frameworks 
(post-2020) 9
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Step 1: Identifying Problem Areas in Legacy Fare Policy 1 
This involved extracting evidence of inequities associated with traditional fare models-including flat, 2 
distance-based, and zone-based structures. Key indicators assessed included: a) Disparities in cost-per-3 
mile for low-income vs. high-income riders, b) Geographic distribution of fare burdens, c) Access barriers 4 
created by upfront pass costs, and d) Administrative inequities in reduced-fare eligibility. 5 
 6 
Step 2: Evaluating Targeted Solutions Proposed in Literature 7 
For each identified issue, the study assessed the effectiveness of modern interventions such as: a) Means-8 
based tiered discounts, b) Fare capping, c) Off-peak incentives, d) Fare-free pilots, e) Various 9 
combinations of Hybrid pricing models, and f) Administrative reforms (e.g., point-of-service enrollment). 10 
 11 
Step 3: Synthesizing Findings to Assess Equity Outcomes 12 
The final analytical step involved synthesizing across studies to determine whether proposed solutions 13 
address structural inequities effectively. Emphasis was placed on: a) Feasibility under real-world funding 14 
constraints, b) Interaction with demographic changes (suburban poverty, remote work), c) Alignment with 15 
broader social equity programs.  16 
 17 

This review highlights contradictions and gaps in current policy design and identifies 18 
opportunities for inter-agency data integration and adaptive fare mechanisms. 19 
 20 
CRITICAL ASSESSMENT OF TRADITIONAL FARE POLICY ASSUMPTIONS 21 
 22 
Outdated Urban Form Assumptions 23 
Classic fare policy frameworks rely heavily on monocentric urban models, where low-income populations 24 
reside near downtown cores. Empirical evidence, however, shows that riders from low-income suburban 25 
regions often pay disproportionately higher fares in zone-based systems (3). The assumption that distance 26 
from the CBD correlates with higher income is invalid in many modern cities where affordable housing is 27 
located at the periphery. Smartcard-based studies demonstrate that zone boundaries, originally designed 28 
for operational simplicity, now misalign with socio-spatial realities (4). This creates inequities such as: a) 29 
Higher per-mile costs for low-income riders traveling from outer suburbs, b) Disproportionate penalties 30 
for riders making long cross-suburban trips, and c) Lower accessibility to employment for riders reliant 31 
on multi-zone travel. 32 
A fare distribution table from a Southeast Queensland study (3) shows that roughly 30% of all Go card 33 
journeys using TransLink were only one-zone trips, and these riders - located in and around Downtown 34 
Brisbane -paid more than twice the average fare per kilometer ($0.78 versus $0.35), exacerbating 35 
inequity. A subsequent study in this same polycentric metropolitan region (4) found that even after a fare 36 
reform that reduced overall fare levels variation by introducing a coarser zone structure, and changing 37 
fare incentives, the riders living at a medium distance away from the center of Brisbane had to pay 10-38 
25% higher per zone fare than those living in more distant coastal regions. Together, these findings 39 
highlight spatial inequities embedded in a classic concentric zone-based pricing model. 40 
 41 
Invalidated Temporal Assumptions: Hybrid Work and Peak Pricing 42 
Traditional peak/off-peak pricing structures presume a high concentration of demand during weekday 43 
commute periods. Pandemic-era and post-pandemic travel data show sustained flattening of peak periods 44 
due to hybrid work adoption (5). Overall ridership for many U.S. transit systems, such as, the Capital 45 
Metro in Austin, Texas witnessed a 70% drop within 20 days of first confirmed case of COVID-19 while 46 
for MTA New York City subway, weekday hourly transit ridership fell to 30% of pre-COVID-19 peak 47 
levels (5).  48 
This shift reduced: a) Opportunities for revenue generation through peak surcharges, b) Effectiveness of 49 
off-peak discounts, and c) Predictability of daily ridership patterns. As a result, agencies faced pressure to 50 
modify or eliminate off-peak discounts to maintain farebox targets affected by reduced revenue advantage 51 



Atasi Roy Malakar 

10 
 

of peak pricing-paradoxically worsening inequities by raising costs for low-income essential workers who 1 
remain transit-dependent during traditional peak periods. This exposes structural vulnerability- fare 2 
policies designed for a pre-pandemic world no longer match behavioral reality.  3 
In parallel, emerging fare innovations such as fare capping are being adopted both to promote equity and 4 
to support ridership recovery post-pandemic. Survey evidence indicates that creating a more equitable 5 
fare structure was the most common motivation for implementing fare capping, cited by 92% of 6 
responding agencies (12). 7 
 8 
Administrative Burdens and Equity Losses in Reduced-Fare Programs 9 
Many reduced-fare programs rely on in-person, multi-step, documentation-heavy and slow enrollment 10 
processes to guard against fraudulent enrollment. Research shows that administrative frictions 11 
disproportionately exclude low-income riders, especially those without stable internet access, formal 12 
employment records, or discretionary time to complete paperwork (8, 10). Barriers include long 13 
verification wait times, lack of automated income verification, confusing eligibility criteria, and 14 
inconsistent inter-agency data sharing, as shown in Table 2.  15 
Best practices identified in TCRP 182 include simplifying application procedures, issuing immediate 16 
electronic proof of discount eligibility, and linking eligibility to participation in existing social programs 17 
(11). These findings suggest that a nominally generous discount can be inequitable in practice if access to 18 
the program is constrained by administrative hurdles. 19 
 20 
Cost Recovery Pressures vs. Equity Goals 21 
Transit agencies often rely on farebox recovery ratios as key performance indicators. However, this 22 
financial metric can structurally conflict with equity objectives. For example, eliminating off-peak 23 
discounts may improve revenue but increase vertical inequity by shifting costs onto low-income riders 24 
(1); high-priced monthly passes maximize farebox recovery but exclude riders who cannot afford large 25 
upfront payments; and fare-free models reduce administrative and financial burdens on riders but are not 26 
fiscally sustainable without external, stable funding sources (9) and can cause crowding related 27 
operational inefficiencies due to high demand.  28 
Literature underscores the need for a balanced framework that jointly considers cost-recovery, 29 
affordability/operational efficiency, and equity, potentially through cross-sector funding arrangements or 30 
dynamic pricing models that are explicitly evaluated against distributional outcomes. 31 
 32 
RESULTS AND SYNTHESIS OF FINDINGS 33 

This section summarizes the synthesized outcomes of the literature review by comparing the 34 
equity implications, administrative considerations, and policy trade-offs of the fare strategies. As this 35 
paper is conceptual, “results” refers to the integrated findings derived from policy evaluations, empirical 36 
studies, and comparative fare structure analyses. 37 
 38 
Key Finding 1: Fare Structures Produce Predictable Patterns of Inequity 39 
Across multiple studies, traditional fare structures tend to create systematic disadvantages for low-income 40 
riders (3, 4, 7). The synthesized findings indicate: 41 

a) Flat fares are regressive because they impose uniform charges regardless of distance, 42 
disproportionately affecting long-distance riders who are often lower income (7). 43 

b) Zone fares penalize suburban riders who live farther away due to lower-cost housing, even if their 44 
trips are not longer in actual distance (4). 45 

c) Even though uncapped distance-based fares combined with off-peak discount perform better on 46 
combined equity metrics overall, they can still lead to high cumulative costs for transit-dependent 47 
riders who make frequent or long trips, even when per-mile equity improves. 48 

d) Pass-based systems, which could reduce per-ride costs, require high upfront fees that exclude 49 
riders with liquidity constraints. 50 
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These findings converge on the conclusion that a “fair fare” must consider temporal, spatial, and 1 
socioeconomic disparities, not merely distance traveled or farebox recovery. To illustrate these patterns, a 2 
simplified author-developed burden index was developed by scoring each fare type based on whether it 3 
satisfies three conceptual equity criteria: benefits received, ability to pay, and cost burden as shown in 4 
Table 1 (7). Scores of 1 indicate low performance on that criterion and higher burden for low-income, 5 
long-distance riders; 0.5 indicates partial performance; and 0 indicates strong performance. The 6 
interpretive synthesis is shown in Table 2 and used to generate Figure 5 which shows a comparative cost 7 
burden distribution across traditional fare structures with uncapped distance-based fare with off-peak 8 
discount being the closest to satisfying all 3 equity criteria and flat-fares having the highest burden index 9 
and being the most regressive for low-income, long-distance riders. 10 
 11 
TABLE 2. Comparative Performance of Common Fare Structures with Simplified Burden Index 12 
 13 

Point Fare Type Equitable by 

Benefits 

Received 

criterion (x-axis) 

Equitable by 

Ability to Pay 

criterion (y-

axis) 

Equitable by 

Cost 

criterion (z-

axis) 

1 Flat Fare 1 1 1 

2 Distance-Based Fare (uncapped) 0 1 0.5 

3 Distance-Based Fare (capped) 0.5 1 0.5 

4 Zone-based Fare 0.5 1 0.5 

5 Off-peak Discount/Time-Based 

Pricing 

0.5 0.5 0.5 

6 Mode-Based Pricing 0.5 0.5 0 

7 Group-Based or Targeted Fare 

Structure 

1 0.5 1 

8 Uncapped Distance-Based with Off-

peak Discount 

0 0.5 0 

 14 
 15 

 16 
 17 
Figure 5 Comparison of cost burden distribution across common fare structures. 18 
 19 
 20 
 21 
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Key Finding 2: Socio-Spatial Trends Undermine Legacy Fare Assumptions 1 
A central synthesized result is that fare models rooted in outdated geographic assumptions no longer 2 
reflect modern metropolitan structures: 3 

a) Suburbanization of poverty increases burdens on riders living farther from job centers (3). 4 
b) There is a misalignment between overcharging zone boundaries and real socioeconomic patterns, 5 

leading to higher per-mile costs for low-income riders (4). 6 
c) Long cross-suburban trips-common among low-income service workers-are penalized by 7 

unreformed legacy zone-based systems in ways not anticipated when these systems were 8 
designed (4). 9 

This indicates that fare systems anchored in early-20th-century monocentric models structurally misprice 10 
travel for today’s riders. Transit agencies cannot select fare structures without considering evolving socio-11 
spatial realities. 12 
 13 
Key Finding 3: Pandemic-Induced Behavioral Shifts Have Long-Term Equity Implications 14 
Synthesis of pandemic-era studies (5) indicates: 15 

a) Hybrid work reduces peak-period demand, decreasing opportunities for revenue through premium 16 
peak fares. 17 

b) Essential workers-disproportionately low-income-continue to rely on transit during traditional 18 
peaks. 19 

c) Some agencies face incentives to eliminate off-peak discounts for revenue stabilization, which 20 
inadvertently shifts financial burden onto already disadvantaged populations, while some 21 
consider introducing fare-free policies that are dependent on stable, external funding. 22 

This produces a counterintuitive outcome- a more “even” demand profile results in regressive fare 23 
adjustments if agencies prioritize farebox recovery over equity goals. 24 
 25 
Key Finding 4: Targeted Discounts Are Effective Only When Administratively Simple 26 
The literature demonstrates that means-based discount programs succeed only when accessibility and 27 
administrative simplicity are prioritized (8,10,11). Programs that require: a) In-person verification only, b) 28 
Extensive documentation, c) Long processing delays, d) Annual revalidation without reminders, and e) 29 
Multi-agency paperwork mismatches- tend to exclude the exact groups they intend to benefit. 30 
Conversely, systems with: a) Automatic eligibility through social program enrollment, b) Mobile-friendly 31 
verification, c) Real-time issuance of discounted farecards, and d) Streamlined, standardized eligibility 32 
criteria- show substantially higher uptake. Table 3 below synthesizes these key administrative factors 33 
highlighting how high-barrier approach can retain inequity-even if the discount itself is large. 34 
 35 
TABLE 3. Factors Affecting the Accessibility of Means-Based Discount Programs 36 
 37 

Factor High-Barrier Approach (Inequitable) Low-Barrier Approach (Equitable) 

Verification Manual, paper documents only Automated income checks, digital upload 

Enrollment In-person only Mobile/online + in-person options 

Processing 

Time 

Several weeks Instant or same-day activation 

Funding Unstable, grant-based Dedicated long-term funding 

Eligibility Narrow or complex criteria Automatically linked to 

SNAP/WIC/Medicaid 

Renewal Annual or semi-annual in-person visit Auto-renewal with checks 

 38 
Key Finding 5: Fare Capping Substantially Reduces Liquidity Barriers 39 
Fare capping provides an effective best-value alternative to monthly passes by: 40 

a) Eliminating large upfront payments, 41 
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b) Ensuring riders never pay more than pass holders, 1 
c) Providing real-time transparency of cumulative fares, 2 
d) Increasing ridership among low-income users (12, 13), 3 

Nested fare caps balance revenue stability with equity by distributing fare limits across multiple time 4 
frames. 5 
 6 
Key Finding 6: Fare-Free Transit Can Improve Equity but Requires Structural Support 7 
The Fare-Free Transit Evaluation Framework (9) shows that fare-free systems improve boarding times, 8 
access for essential workers, and financial relief for low-income households. However, the synthesized 9 
literature is clear that successful implementation of fare-free systems require: 10 

a) Stable external funding sources, 11 
b) Clear program goals and evaluation metrics, 12 
c) Stakeholder alignment (agencies, unions, jurisdictions), 13 
d) Operational capacity for increased ridership and efficient management of disruptive passengers, 14 

Thus, while fare-free transit has strong equity potential, its viability depends heavily on structural and 15 
operational conditions. 16 
 17 
Synthesis Summary 18 
Across all themes, one central insight emerges- equitable transit fare policy requires adaptive, data-driven 19 
systems that integrate socioeconomic indicators, minimize administrative burdens, and align transit 20 
affordability with broader social equity programs. Traditional fare structures alone cannot accommodate 21 
long-term equity objectives in the context of evolving travel patterns, shifting socio-spatial demographics, 22 
and post-pandemic travel behavioral changes. The literature suggests that the most effective 23 
contemporary strategies pair income-based discounts with fare capping and, where appropriate, targeted 24 
fare-free programs-implemented within coordinated, inter-agency frameworks that consider temporal, 25 
spatial, and socioeconomic disparities rather than relying solely on distance traveled. This concept, based 26 
on themes synthesized from the reviewed literature, is portrayed in the author-developed process model 27 
shown in Figure 6. 28 
 29 

 30 
Figure 6 Input-Mechanism-Output Process for Effective Fare Policymaking (Author-Developed) 31 
 32 
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CONCLUSIONS 1 
Designing equitable transit fare policies in contemporary urban context requires navigating a 2 

complex intersection of financial constraints, demographic shifts, and evolving mobility patterns. The 3 
synthesis presented in this paper shows that traditional fare structures-rooted in assumptions about 4 
monocentric urban form, concentrated inner-city poverty, and strong peak commuting periods-often 5 
exacerbate burdens for low-income riders, particularly those living in dispersed suburban areas. These 6 
outdated premises no longer reflect the realities of polycentric regions (3,4), hybrid work patterns (4,5), or 7 
the suburbanization of poverty documented across U.S. metropolitan areas (3,4,7). 8 

Modern innovations such as means-based tiered discounts, automated fare capping, and 9 
strategically designed fare-free programs (8,10,11,12,13) offer promising pathways toward more 10 
equitable transit systems. However, their effectiveness depends heavily on administrative simplicity, 11 
stable and dedicated funding, robust monitoring of well-defined performance metrics, and alignment with 12 
the broader social-equity infrastructure within which public transit operates (6,9,11,12). Empirical 13 
evidence consistently emphasizes that the design of fare policy cannot be isolated from the larger social 14 
and economic landscape in which riders live and work (6,9,11). Ultimately, an equitable fare system must 15 
reconcile three imperatives: 16 

a) Financial viability for the transit agency, 17 
b) Affordability and accessibility for low-income riders, 18 
c) Adaptability to evolving patterns of work, land use, and ridership-including unexpected shocks 19 

such as pandemics-supported by data-driven design, 20 
-through cross-program integration, inter-agency coordination, and improved data systems that address 21 
existing information gaps. In practical terms, “equitable transit” means that low-income riders can access 22 
work, school, and essential services without devoting a disproportionate share of their household budgets 23 
to fares or being excluded by administrative barriers, eligibility hurdles, or legacy zone boundary designs 24 
that systematically overcharge peripheral riders. Framing fare policy in this way positions public transit as 25 
a foundational public good that supports social and economic mobility, rather than as a commodity priced 26 
solely for farebox recovery (2,6). 27 
 28 
FUTURE RESEARCH DIRECTIONS 29 

Several gaps in the literature warrant further study which are discussed below. 30 
 31 
Integration with Social Safety Net Programs 32 
Future work should explore models that automatically enroll eligible riders into means-based fare 33 
programs using secure data linkages with SNAP, Medicaid, or housing assistance databases. Such 34 
systems could reduce administrative burden and improve vertical equity and ridership accessibility. 35 
 36 
Evaluating the Long-Term Impact of Fare Capping 37 
Although fare capping is widely celebrated for its liquidity benefits, more research is needed on long-term 38 
revenue impacts, distributional outcomes across geographic subregions, and potential interactions with 39 
fare-free initiatives. 40 
 41 
Understanding Suburban Poverty Mobility Needs 42 
The mismatch between zone-based pricing and modern polycentric land-use patterns suggests that 43 
redrawing zones from deeper exploration of suburban transit economics could inform more equitable 44 
spatial pricing models. 45 
 46 
Cross-Sector Coordination Mechanisms 47 
Few studies examine how transit fare reform can align with housing, workforce development, or anti-48 
poverty interventions. Research is needed on institutional frameworks that support this coordination at 49 
regional levels. 50 
 51 
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