
Abstract
The elements of accessibility and universal design play a major role in modern transportation infrastructure, which is 
equitable to people of all ages and abilities to move freely. This paper discusses the best practices and current issues 
in the design of transit stations to meet the needs of diverse users, specifically in the case of New Jersey and New York 
transit stations. The most important are the step-free access, the intuitive wayfinding, the perceptible information and the 
safety-oriented design and the most challenging issues are the retrofitting of aging infrastructure, maintenance limitations, 
and the cross-agency coordination. This analysis has identified the importance of the policy frameworks, including the 
Americans with Disabilities Act (ADA) and the new technologies, including real-time accessibility applications and sensor-
based monitoring, in inclusive transit environments. The report highlights the need to invest more, apply policy, and work 
together with stakeholders in attaining a fully accessible and universally designed transportation system.
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Introduction

Transportation infrastructure is a support of the 
mobility around cities, as it determines the way in 
which people engage with the surrounding space and 
receive the necessary services. The most important 
role of accessibility and universal design is to ensure 
that transit systems are accessible by people across 
all age groups and abilities. Universal design, also 
known as inclusive or accessible design, is focused 
on designing environments to be used by as many 
consumers as possible without adaptation or 
specialized solutions (Persson, Åhman, Yngling, and 
Gulliksen, 2015; Zając, 2016). The intricacy and the 
density of transit systems in the urban environment, 
especially in the areas like New Jersey and New York, 
offer not only opportunities but also challenges in the 
way to reach fully accessible infrastructure (Sze & 
Christensen, 2017).
Universal design in transportation also helps in providing 
equitable access to transportation and social inclusion since 
it seeks to tackle issues that impede access by people with 
disabilities, the elderly, and those with temporary mobility 
impairments (Antipova, Sultana, Hu, and Rhudy Jr., 2020; 
Danso, Atuahene, and Agyekum, 2019). Accessibility design, 

in addition to conforming to the requirements of legal 
frameworks, like the Americans with Disabilities Act (ADA), is 
also consistent with other sustainability and transport justice 
goals, which imply that everyone should be able to fully 
engage in the economic, social, and cultural life (Martens, 
2016; Gossett, Mirza, Barnds, and Feidt, 2009).
Additionally, it has been revealed that the realization of 
universal access to transit can not only boost mobility of 
underserved communities but also increase the efficiency, 
safety, and satisfaction of the system in general (Aarhaug 
and Elvebakk, 2015; Park and Woo, 2020). Regardless of these 
advantages, some issues are present, such as fiscal constraints, 
infrastructure aging, and the necessity to conduct the regular 
maintenance and technological upgrades (Soltani, Takian, 
Sari, Majdzadeh, and Kamali, 2019). These problems can 
only be solved with careful design, policy dedication, and 
involvement of stakeholders hence accessibility becomes 
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Table 1: Station Infrastructure

Feature Purpose/Benefit Example in NJ/NY Transit Systems

Elevators & Ramps Wheelchair/stroller access, mobility aid PATH stations at Journal Square

Tactile Paving Safety and navigation for visually impaired NYC Subway platforms, select NJ Transit

Resting/Seating Areas Comfort for elderly/disabled passengers Penn Station waiting zones

Table 2: Vehicle and Platform Design

Design Element Benefit Example Implementation

Low-Floor Vehicles Easy boarding, faster dwell times NJ Transit buses on urban routes

Priority/Mobility Seating Safety & comfort for passengers with disabilities NYC MTA subway cars

Audible/Visual Alerts Accessibility for sensory-impaired passengers PATH train announcements & displays

Table 3: Wayfinding and Signage

Wayfinding Approach Benefit Local Example

Symbol-Based Signage Ease of comprehension for all abilities NYC Subway lines (MTA signage)

Mobile Navigation Apps Real-time updates, elevator status alerts NJ Transit MyTix app

High-Contrast Signage Visual clarity in low-light environments PATH stations

Table 4: Policy and Compliance

Policy Measure Purpose Local Example

ADA Standards Enforcement Legal compliance & universal access NJ Transit accessibility audits

Community Feedback Loops Inclusive design & service improvement NYC MTA Accessibility Advisory Committee

Maintenance Protocols Reliability of elevators, ramps, and 
signage

Penn Station elevator maintenance 
schedules

a fundamental aspect during transit system planning and 
modernization.

Best Practices in Accessible Transportation 
Design
Designing transportation systems that are universally 
accessible requires a combination of physical infrastructure 
improvements, inclusive policies, and technology adoption. 
Best practices in this domain have been widely studied and 
implemented in urban transit systems to ensure usability by 
people of all ages and abilities (Zając, 2016; Sze & Christensen, 
2017; Antipova et al., 2020).

Station Infrastructure
Key strategies include
•	 Elevators and Ramps: Essential for wheelchair users, 

strollers, and people with limited mobility. Their inclusion 
in all station entry and exit points increases overall 
accessibility (Aarhaug & Elvebakk, 2015).

•	 Tactile Paving and Wayfinding: Guides visually impaired 
passengers through platforms, exits, and safety zones.

•	 Resting and Seating Areas: Providing benches at regular 
intervals allows elderly passengers and those with health 
conditions to navigate stations comfortably (Danso et 
al., 2019).

Vehicle and Platform Design
Best practices focus on reducing barriers during boarding 
and travel
•	 Low-Floor Buses and Trains: Facilitate boarding without 

the need for lifts, speeding up travel for all passengers 
(Gossett et al., 2009).
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Fig 1: The bar graph shows the percentage of NJ/NY transit 
stations compliant with key accessibility features.

Fig 2: The line graph shows the trend in accessibility 
improvements for NJ/NY transit systems up to 2021.

Table 5: Key Challenges in Implementing Universal Design in Transit Systems

Challenge Description Impact on Users Reference

Aging 
Infrastructure

Older stations difficult to retrofit with 
elevators/ramps/tactile surfaces

Reduced accessibility, 
limited station coverage

Zając, 2016; Aarhaug & 
Elvebakk, 2015

Equity and 
Coverage

Unequal distribution of accessible 
features

Certain neighborhoods 
underserved

Antipova et al., 2020; 
Martens, 2016

Maintenance and 
Reliability

Frequent elevator/escalator 
breakdowns

Inconsistent accessibility, 
travel delays

Danso et al., 2019; Gossett 
et al., 2009

Financial 
Constraints

High costs of retrofitting and 
upgrades

Delayed or incomplete 
implementation

Soltani et al., 2019

Community 
Engagement

Limited stakeholder involvement Solutions may not meet 
actual user needs

Persson et al., 2015; Park & 
Woo, 2020

•	 Priority Seating and Mobility Spaces: Reserved spaces 
for wheelchair users, elderly, and pregnant passengers 
improve comfort and safety.

•	 Auditory and Visual Alerts: Announcements and display 
screens enhance situational awareness for passengers 
with sensory impairments (Persson et al., 2015).

Wayfinding and Signage
•	 Effective wayfinding ensures independence for all users
•	 Clear, Multilingual Signage: Incorporates symbols and 

simple language for non-native speakers and low-
literacy users.

•	 Digital Navigation Aids: Mobile apps and real-time 
information displays assist passengers in route planning 
and alert users to elevator outages (Martens, 2016; Park 
& Woo, 2020).

•	 Standardized Color and Contrast Coding: Improves 
visibility and reduces confusion in crowded stations.

Policy and Compliance
•	 Ensuring accessibility is not just physical but regulatory
•	 ADA Compliance: Ensures all new and renovated 

infrastructure meets national standards (Sze & 
Christensen, 2017).

•	 Community Engagement: Transit authorities engage 
disability advocacy groups to co-design solutions 
(Soltani et al., 2019).

•	 Continuous Monitoring and Maintenance: Regular audits 
and quick repair schedules maintain accessibility features 
over time (Antipova et al., 2020).

Challenges and Considerations
Despite significant progress in implementing universal 
design in transportation, several persistent challenges limit 
full accessibility in urban transit systems, particularly in New 
Jersey and New York. These challenges span infrastructure 
limitations, equity concerns, operational reliability, and 
community engagement.
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Fig 5: This graph compares how transit authority budgets 
are distributed across major spending categories, 

including accessibility upgrades. The relatively smaller 
share allocated to universal design improvements suggests 

a potential mismatch between funding priorities and 
accessibility needs. The visualization supports discussions 

on aligning financial investments with inclusive transit 
outcomes.

Fig 3: This bar graph illustrates the percentage of transit 
stations equipped with universal design features across 

boroughs and neighboring counties. The variation in 
coverage highlights significant accessibility gaps, with 

some areas lagging behind others. These disparities 
help identify underserved communities where targeted 

investments in elevators, ramps, and tactile guidance are 
most needed.

Fig 4: The line graph shows monthly trends in elevator 
and escalator outages across the transit system. 

Fluctuations and periodic spikes in outages indicate 
reliability challenges that directly affect mobility-impaired 

riders. Monitoring these trends is essential for proactive 
maintenance planning and improving the consistency of 

accessible transit services.

burdensome (Zając, 2016; Aarhaug & Elvebakk, 2015). Limited 
physical space in historic stations further complicates 
renovations (Sze & Christensen, 2017).

Equity and Coverage
Even when accessibility features exist, they are often 
concentrated in high-traffic or affluent areas, leaving 
underserved neighborhoods with limited access (Antipova 
et al., 2020; Martens, 2016). Ensuring equitable distribution 
of accessible infrastructure is critical for promoting 
transportation justice and social inclusion.

Maintenance and Reliability
Accessibility features such as elevators, escalators, and 
automatic doors require consistent maintenance. Frequent 
outages reduce the reliability of transportation for individuals 
with disabilities, undermining trust in the system (Danso et 
al., 2019; Gossett et al., 2009). Implementing redundancy and 
rapid repair systems is necessary to maintain accessibility.

Financial Constraints
High costs associated with universal design retrofits and new 
constructions can delay or limit implementation (Soltani et 
al., 2019). Funding shortfalls often force transit authorities 
to prioritize operational efficiency over comprehensive 
accessibility upgrades.

Community Engagement and Awareness
Effective accessibility planning requires ongoing dialogue 
with the community, particularly with users who have 

Aging Infrastructure
Many transit stations in NYC and New Jersey were constructed 
before modern accessibility standards were codified. 
Retrofitting older stations with elevators, ramps, and tactile 
guidance surfaces is often technically complex and financially 
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disabilities or mobility challenges (Persson et al., 2015; Park 
& Woo, 2020). Lack of stakeholder engagement can result in 
solutions that do not fully meet user needs or fail to anticipate 
real-world usability issues.

Conclusion
AD and UD in transport infrastructure are required in 
ensuring the development of an inclusive mobility system in 
the urban environment, which is accommodative of all age 
and ability groups. The examples of best practices, including 
incorporation of elevators, ramps, tactile pavements, auditory 
announcements, and effective signage, show that a station and 
vehicles may be designed to meet the needs of a wide range of 
users (Zając, 2016; Sze and Christensen, 2017). In addition to 
the technical adjustments, to achieve transportation equity, it 
is important to pay attention to policy alignment, stakeholder 
participation, and maintenance, and make sure that the 
improvements in accessibility are consistent and pervasive 
through both urban and sub-urban networks (Antipova, 
Sultana, Hu, and Rhudy Jr, 2020; Danso, Atuahene, and 
Agyekum, 2019).
Despite progress, challenges remain, particularly in retrofitting 
aging infrastructure, balancing cost with comprehensive 
coverage, and addressing service interruptions that 
disproportionately affect passengers with disabilities 
(Aarhaug & Elvebakk, 2015; Martens, 2016). The intersection of 
universal design, accessibility, and sustainability underscores 
the broader societal benefits of inclusive transit, including 
improved social participation, economic opportunity, and 
environmental resilience (Gossett, Gossett, Mirza, Barnds, 
& Feidt, 2009; Persson, Åhman, Yngling, & Gulliksen, 2015).

Ultimately, achieving fully accessible transportation 
systems requires continuous commitment from planners, 
policymakers, and communities. Evaluative frameworks 
that incorporate universal design principles, user feedback, 
and equity-focused metrics can guide these efforts, helping 
transit networks in New Jersey, New York, and beyond 
become safer, fairer, and more usable for everyone (Park & 
Woo, 2020; Soltani, Takian, Sari, Majdzadeh, & Kamali, 2019; 
Zając, 2016).
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