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About this report and the series

This report is part of a collection wishing to provide a
global overview on best practices of positive adaptation
to climate change. Each report is prepared by one
student of the Int. M5c. Urban Resilience for Sustainability
Transitions (URNet-UIC Barcelona) during the second
semester, as a leaming outcome of the acquired
analytical skills - to find, understand, organize and
communicate different perspectives, approaches and
models of urban resiience implementation through o
best practice case study analysis.

The aim of each report is thus to offer an easy-to-read
overview about how innovatfive positive adaptation
practices are implemented in a selected city through @
sef  of instruments such as plans, projects or
communities-led initiatives.

This series of reports aims to critically discuss how cities
and resilience actors manage adaptive responses to
different threats and to provide a basis for practitioners
to learn about new and innovative experiences.

Although the scope of these reports is ambitious, and the
analysis leading to each report results complex, the
presentation has been designed in order to be easy to
read and accessible to the general public. Each report
of this collection maintains o standard structure,
facilitating comparative analysis, in the hope that this
initiative contributes to spreading the understanding of
how innovative best practices are framed and
implemented in many cities across the globe.

Lorenzo Chelleri

Director and Urban Rasilience Ressarch Nebwork Chair
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Executive Summary

The UN Sustainable Development Goal (SDG) Target 11.2 aims to provide access fo
safe, affordable, accessible, and sustainable fransport systems for all by 2030 (United
Nations, 2015a). Transports Metropolitans de Barcelona (TMB), the local transport
agency, has not only embraced this goal but has accelerated it. By signing the ‘Lecco
Declaration’ in 2023 (UITP 2023), the city committed to achieving 100% accessibility
across the entire tfransport network between 2027 - 2030 (TMB, 2021), a target that
exceeds EU standards and aligns with the SDG deadline.

This ambition is a direct response to a universal and critical urban need. According to
the WHO, globally, 1.3 billion people live with a disability (World Health Organization,
2022). In Spain, 4.12 million people (9% of the population) have a disability, and 40% of
them experience difficulties using public tfransportation (Instituto Nacional de
Estadistica, 2016). These figures expand significantly when including the elderly, those
with temporary impairments, parents with strollers, pregnant mothers, and travellers.
Lack of inclusive mobility systems reduces social resilience. It denies vulnerable people
access to education, employment, healthcare, leisure, and public life. It exacerbates
during disasters and harsh climate events such as floods and heatwaves.

Barcelona'’s strategy for accessible public transport moves beyond compliance and
takes an innovative approach by reframing accessibility. It considers it a foundational
investment that builds systemic resilience, yielding co-benefits in social equity,
economic prosperity, and adaptive capacity. By examining Barcelona’s model, this
report provides a scalable and replicable blueprint for how cities with aging and
legacy infrastructure can fransform themselves into more resilient and inclusive urban
environments.
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(Left): Stairs and escalators at El Carmel L5 metro station, Barcelona, Spain. (Right): People in wheelchairs
and parents with a stroller, on the streets of Seville, Spain. Photographs by Omer Juma

Defining the Scope: Why Metro Systems and

What is Accessibilitye

This report focuses on metro systems because they are a crucial asset of a city, requiring
decades of planning and execution. Once they are part of the city, they are nearly
impossible to decommission, and the only way forward seems to be to repair and
maintain them and increase ridership to keep them financially sustainable.

When we discuss accessibility, we think of the 15-minute city model and how a robust
public transport system can reduce transportation poverty and enhance access to
urban opportunities. However, improvements to accessibility within the public tfransport
infrastructure itself generate significant benefits in terms of economic activity, quality of
life, environmental sustainability, and the overall success of interconnected cities
(United Nations, 2015b). It plays a vital role in encouraging a modal shift from private
vehicles to public and active transport (Moslem et al., 2023), “while simultaneously
addressing critical urban challenges such as social exclusion, sustainability, and the
efficient use of public space” (Elorduy et al., 2025). With universal design and intuitive
service, public transport can become an attractive and everyday choice for all
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inhabitants, not only people who need accessibility (C40 Cities Climate Leadership
Group, 2019). Ultimately, an accessible system is a cornerstone of social cohesion and
urban resilience.

The co-benefits of a sustainable and accessible public tfransport are evident. Based on
the SDG Framework, several entities, including C40 Cities and Union Internationale des
Transports Publics (UITP), have invested in researching recommendations and case
studies to support cities in building accessible and sustainable public transport. In 2022,
the city of Barcelona signed the Lecco Declaration (UITP 2023), shepherded by UITP,
affirming mobility as a universal human right. The declaration states: ‘Creating
barrier-free mobility shouldn't be about ensuring the full sectoris 100% accessible for all,
but rather to direct users to multi-modal fransport services for door-to-door mobility so
they can choose the safest and most comfortable options for them' (European Network
on Independent Living (ENIL), 2022). This statement and the eight principles (see
Appendix A) provide the ethical and strategic philosophy guiding our actions for
accessible fransport, supporting the adaptive and transformative capacity. C40
Recommendations are the practical, actionable steps a city can take (C40 Cities
Climate Leadership Group, 2023). The Principles of Resilience will be the inherent
qualities that these actions and philosophies will instill in the urban system. TMB’s
approach operationalizes these frameworks, translating ideals into a concrete
implementation plan.

The Innovative Blueprint: Barcelona'’s

Multifaceted Strategy and Culture of
Accessibility

In 2006, 100% of TMB's bus fleet became accessible, a year before Transport for London
achieved a similar feat (TMB, 2010, p. 182). At this point, only 54% of Barcelona’s metro
stations had elevators. 20 years later, in 2025, 94% of the stations already have elevators,
with 10 more stations to be retrofitted (TMB, 2024 p. 5). This is an astounding
accomplishment. In 2024, with 8 metro lines and 165 stations, Barcelona Metro had 469
million validations (TMB, 2024 p. 5), with an ambitious target of 100% accessibility across
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the entire network by 2027. (TMB document). This timeline and ambition stand in stark
conftrast to other major cities with legacy metro systems. For example, Transport for
London (TfL), with a similar network of heritage architecture and complex stations, has a
target of only 50% step-free access by 2030 (TFL, 2019). Similarly, despite a national
Disabilities Act, only 32% of New York City’s subway is accessible in 2025 (MTA NYC,
2025). Barcelona is aligned with what C40 Cities has consistently advocated, *high
quality public transport services are reliable, frequent, fast, comfortable, accessible,
convenient, affordable and safe, serving routes for which there is demand” (C40 Cities
Climate Leadership Group, 2019).

(Left): Construction on the metro station near Urgell and Rocafort L1 metro stations, Barcelona, Spain.

(Right): Users with visible disabilities climbing down stairs in the absence of an escalator at Passeig de
Gracia L2/L3/L4 metro station, Barcelona, Spain. Photographs by Omer Juma

Through global shifts for the rights of people with disabilities and protests across Spain,
accessibility became part of the urban and social fabric in Barcelona. Legislative
changes and political will have paved the way for consistent financial investment,
effective governance, and a resilient city. Barcelona moves away from the
business-as-usual in several innovative ways:
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Legislative Changes

Between the 1970s and 1980s, there was a global shift towards equality and inclusion for
people with disabilities. In Spain, Catalonia, and Barcelona, major protests paved the
way for a National Law on Social Integration of Disabled Persons (LISMI) in 1982,
followed by Catalonia’s Decree on the removal of architectural obstacles in 1984 (TMB,
2010, p. 172).

Paradigm Shifts

Social Movements: The protests and advocacy work continued and allowed for a
paradigm shift from accessibility’s medical model to the social model. In simple terms, it
went from a disabled individual in the city to a disabling environment, and the focus
shiffed to removing physical, sensory, and social obstacles, fundamentally redefining
the challenge. In 1992, the Olympic and Paralympic Games were a catalyst for urban
regeneration and a new vision of the city as a whole system. Crucially, holding both
games in the same facilities put the principle of universal design into practice,
demonstrating that spaces and equipment could be useful for all, regardless of abilities
(Degen & Garcia, 2012).

Design Principles: This marked a turning point for the social movement around
accessibility and public transport. This new governance and vision of a cohesive and
interconnected city allowed for major investments and infrastructure projects for the
seafront, improved transport, and distribution of civic facilities across the city, with
emphasis on a strong public space culture. The city of Barcelona adopted the ‘design
for all’ principle from the outset - designing environments and services inherently usable
by everyone to the greatest extent possible (TMB, 2010, p. 157-177), making it one of the
most accessible cities with legacy architecture.

Organizational Strategies

Multi-stakeholder dialogue and co-creation: TMB has actively engaged with users with
disabilities and disability associations such as the Municipal Institute for People with
Disabilities (IMD) (TMB, 2010, p. 162), Spanish Confederation of Persons with Physical and
Organic Disabilities (COCEMFE) and the Federation of Deaf People of Catalonia
(FESOCA) (TMB Foundation, 2022, p. 38). TMB's universal accessibility committee is
integrated within the organization which promotes accessibility transversally across all
company services and has regular dialogue with user committees (TMB, 2010, p. 175).
People with disabilities have also taken part in the diagnosis of the Barcelona Universal
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Accessibility Plan by carrying out accessibility audits (Mestres Petit et al., 2022). This
user-centric approach has allowed them to proactively integrate accessibility from
early stages, rather than as an afterthought.

(Left): Screens to signal space in metro cars at Sants Estacid L5 metro station, Barcelona, Spain. (Right): A

rider with a suitcase leaving the station using the escalator at Universitat L1/L2 metro station, Barcelona,
Spain. They would take the stairs down if they had to enter. Photographs by Omer Juma

Macro-accessibility: Thinking of the city as a system of systems, TMB adopted a
‘macro-accessibility’ perspective, ensuring coordination between all modes of public
transport and elements of the journey (public space, stops, stations, information,
navigation, interchanges, vehicles). This holistic approach recognizes that accessibility is
‘a chain that can be broken at its weakest link’ (TMB, 2010, p. 175).

Geographic Phasing: TMB adopted a phased approach for accessibility in metro
systems. The geographic phasing is visible in their approach of ‘from the core to the
periphery’, prioritizing central stations and interchange hubs which serve the highest
passenger volumes. It delivers the greatest benefit to the most people, including
travellers, demonstrating quick wins that are necessary for gaining public goodwill and
political support. They also focused on adapting stations by grouping them into priority
action areas by choosing stations on the same line or in similar districts to make
segments of the city more accessible over time (TMB, 2020 - 2024).

Technological Phasing: They phased out technologies and services by first prioritizing
vertical accessibility (elevators and escalators), and then adding digital and wayfinding
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accessibility such as NaviLens. From this phased approach, they learnt lessons from
complex stations and surroundings to find efficient solutions for simpler stations on the
periphery (TMB, 2020 - 2024), reducing construction waste. Simultaneously, they were
designing new stations to be accessible from the very start. This is key because they
didn’t focus on just building new accessible stations; they took on the big challenge of
retrofitting old stations. This explicit allocation of funding for both new construction and
retrofitting existing stations differs from European cities that focus on new infrastructure
without retrofitting old lines (TMB, 2010, pp. 162-163).

(Left): No tactile paving at Rocafort L1 metro station, Barcelona, Spain. (Right): A rider scanning the

NaviLens QR at the enfrance of Urgell L1 metro station, Barcelona, Spain. Photographs by Omer Juma

Financial Instruments

Financing is the critical piece in tfransformative changes. Barcelona'’s financial model
reduces risk and ensures coordinated efforts across local, federal, and international
levels. Generalitat de Catalunya, the provincial government, finances the new vertical
accessibility systems (elevators and escalators), tfreating them as strategic capital
investments, similar to building roads and hospitals. TMB funds the refrofits and
maintenance, giving it flexibility in operational budgets (TMB, 2010, p. 173) while
accessing subsidies and European funds. This hybrid model is different from models in
cities like New York and London, where the financial burden falls almost entirely on the
transport agency’s capital budget (Kaufman et al., 2024, p. 17).
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2009 Investment in Metro Accessibility for existing | €515.18 million
stations

2009 Investments in New Metro Statfion €214.25 million
Accessibility

2021-2025 | Investments in Renovations and €200 million
Modernization (including Accessibility)

TMB's investments in Accessibility (TMB, 2010, p. 173) and (TMB, 2021, p. 50)

The underlying intention of committing to public transport accessibility at all levels of
government has allowed for sustained investment effort since the 1990s (TMB, 2010, p.
173). The design for all approach ensures that the investment benefits the maximum
number of people, rendering investments impactful and attractive. Barcelona's success
paves the way for other projects to be made accessible. Cities can take inspiration
from this model and lobby for different levels of government to share capital investment
burden for accessibility by framing it as regional social infrastructure, not just a transport
expense; providing them stability and predictability to reach long-term goals.

Barcelona’s approach is rooted in ethical, legal, and social principles of equity, which
have led to strong political commitment and legislative measures critical for
systemically and systematically implementing accessibility.
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(Left): Stairs and unidirectional escalators at mulfiple levels of Passeig de Gracia L2/L3/L4 metro station,
Barcelona, Spain. (Right): Stairs and bidirectional escalators at the El Carmel L5 metro station, Barcelona,
Spain. Photographs by Omer Juma

The OQutcomes: Resilience, Co-Benefits, and

Addressing Trade-offs

Resilience Approach

A sustainable public fransport system, being energy-efficient and cost-effective,
reduces carbon emissions and mitigates climate change. By making it accessible,
intuitive, comfortable, safe, and with good connectivity, cities can make public
transport an attractive alternative for all inhabitants. TMB and the City of Barcelona are
investing in flood-resistant interventions, blue and green infrastructures, and ensuring
continued service and connectivity during extreme weather events. These retrofit
strategies are preventive adaptation strategies, as accessibility design and resilience
are being embedded from the design phase.

The shift fromm a medical model to a social model represents a fundamental
transformation in thinking and practice. This changes the very structure and
management of the city to be inclusive by default. ‘Removing barriers’ and ‘Designing
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for All' are simple statements with clear objectives and directives, representing TMB's
transformative capacity.

As a systemic solution, Barcelona'’s public transport accessibility contributes to each of
the seven resilience principles.

Resilience
Principle

Application in Barcelona’s Metro Accessibility Strategy

Inclusive

TMB’s approach to cultivating a deep relationship with advocacy
groups, disability organizations, and users with accessibility ensures
solutions from broad consultation are grounded in lived experience,
fostering a deep sense of community ownership and belonging in
the city.

Resourceful

The hybrid funding model (Generalitat for capital costs, TMB for
maintenance) is a resourceful financial strategy. Deploying low-cost,
high-impact technology, NavilLens, to solve a major navigation
problem for various abilities is technical resourcefulness.

Infegrated

Applying the macro-accessibility approach, TMB takes a systemic
approach to ensure public fransport, including its construction
projects, is well integrated into the city and with all other system:s,
reducing inconvenience for inhabitants and supporting city-wide
sustainability goails.

Robust

A well-conceived and interconnected system built to handle high
daily demand from diverse users without failing makes the system
and city inherently stronger and more reliable for everyone,
especially during extreme climate events.

Reflective

TMB regularly conducts surveys and consultations, audits, research
projects, and learns from past retrofit projects. This willingness to learn
allows TMB to adapt and improve contfinuously.

Flexible

Using the ‘design for all’ strategy, TMB is embedding flexibility in the
system from the design and planning phases, allowing for physical,
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digital, and social changes to be implemented with more ease and

avoiding any future lock-ins.

Redundant The network level integration of buses, metro, and shared mobility
provides alternative routes, ensuring that if one journey has an issue,
the users can use other pathways to reach their destination with
ease. Intra-station redundancy remains a concern.

Co-benefits, Multinazards, and Trade-offs

Barcelona’s accessible tfransport strategy delivers multi-hazard resilience and significant
co-benefits. It directly reduces vulnerability for older and disabled users by preventing
injuries and providing safe, independent mobility, which also tackles isolation and
improves mental well-being. Moreover, by making public fransport an easy,
convenient, barrier-free, financially accessible, intuitive, and seamless option, it reduces
car dependence and promotes active transportation. Simultaneously, it lowers carbon
emissions, improves air quality, encourages an active lifestyle, and reduces pressure on
the health and emergency services.

—

p——— LE \

(Left): Riders waiting atf the elevator at Sagrada Familia L5 metro station, terminal level, Barcelona, Spain.
(Right): Riders waiting at the same elevator at Sagrada Familia L5 metro station, street level, Barcelona,
Spain. Photographs by Omer Juma
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The main trade-off involves internal station redundancy. As outlined in the 4 Days 4 Lines
accessibility audit of Montreal’s metro system, stations with an elevator and no
bidirectional escalator create bottlenecks at elevators - when users with various mobility
needs are waiting for elevators at every level of the station (Juma, 2020). Barcelona
mitigates it by designing stations with multiple, high-capacity elevators where possible
and ensuring robust maintenance protocols. Though the ideal solution, bidirectional
escalators, and staircases allow for a faster evacuation or sheltering of people in
extreme climate events, disasters, or operational hazards.

Planning for accessibility from the design phase is less expensive than retrofitting.
Barcelona'’s sustained effort across four decades means that after the 2027 target is
met, major capital expenses for retrofits will drop, reallocating resources and focus to
operational and maintenance costs, while the city continues to reap the long-term
economic and social rewards.

Conclusion

Barcelona'’s tfransformative journey toward a fully accessible metro system
demonstrates that such investments and collective will are foundational to urban
resilience, not merely a matter of legislative or social compliance. By prioritizing
universal design and inclusive governance, the city is preventing a future of deeper
inequality. Accessible fransport reduces social fragmentation, fosters a sense of
belonging among all inhabitants, and stimulates the local economy in various
neighborhoods by connecting everyone to opportunities and public life.

The TMB's strategy offers a replicable and scalable blueprint for cities with legacy
infrastructure. It also reminds growing cities how not to build in the first place and how to
embed resilience from the start. Barcelona's success hinges on a multi-level financing
model, phased implementation, and most importantly, treating accessibility as critical
public infrastructure. Barcelona's example moves the debate from technical
compliance to a broader goal for a city: 100% system accessibility for true inclusivity.
While the ideal 100% may not be achievable for all cities, given practical barriers,
ensuring that 100% of inhabitants and travellers can move around with ease in the city
and through a sustainable public fransport system should be an absolute objective.
Barcelona shows us that an accessible public fransport system is a key factor in social
participation, urban resilience, and collective well-being.
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Appendix A

8 Principles of Lecco Declaration by ENIL, AAATE, and UITP, 2022

Making public tfransport in European countries fully accessible and barrier-free (both
physical and digital infrastructure) should be a key priority for sustainable urban mobility.

Accessible mobility should be understood as a way to enable all passengers to access
2 the transport system independently, through adapted urban and fransport infrastructure,
digital services and equipment or through the use of human assistance,

The passenger experience should be a key criterion when developing and deploying
accessible mobility policies.

The opportunities provided by technology, including assistive technology, to overcome
4 Dbarriers should drive innovation in the transportation sector, enhancing accessibility and
inclusion while safeguarding privacy and avoiding new barriers.

Cooperation and dialogue between all stakeholders and representative organisations
should be promoted to ensure an accessible public transport network. They should be

5
involved from an early stage of planning throughout the development and
implementation process.

4 New urban mobility projects should respect all relevant EU legislation that supports a fully
accessible system and be designed according to universal design principles.

; Physical and digital accessibility and inclusive transportation fraining should be an integral
part of training for fransport professionals tailored and related to their specific roles.

8 Good practices should be shared, and technology transfer in the field of accessible
fransportation between countries should be encouraged to support replication.
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