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|Abstract.]

This thesis analyzes the public transportation system
in Bogota, Colombia. This system often operates as a
complicated, often inexplicable, assemblage of different
parts and operational segments. The city’s mobility ne-
twork characterized by fragmented infrastructure, di-
verse actors, and varied service quality presents a unique
and challenging context for urban living. The research
approaches this challenge through the dual lenses of Sys-
temic Design and User Experience (UX) principles. Sys-
temic Design provides a way to understand this compli-
cated, decentralized entity by examining the connections
between policy, infrastructure, technology, and human
behavior. This approach is critical for understanding why
the system, despite its scale, frequently leads to outcomes
that are both unpredictable and frustrating for the regu-
lar user.

This thesis aims to map the points of friction and oppor-
tunity by studying the key components in detail. The cu-
rrent fragmented operational model results in significant
gaps in service delivery, where efficiency and comfort are
often sacrificed. The goal is to go beyond simple fixes and
find ways to make real changes in the way citizens inte-
ract with the transportation system. As a result, the thesis
proposes the development and detailed specification of a
strategic design intervention. This intervention can take
many forms, such as an artefact, a service model, or a re-
designed environment. All of these are carefully designed
to improve the overall user experience. The main goal is
to make public transportation easier to use for everyo-
ne, improve the experience for passengers, and encoura-
ge people to take ownership of and feel connected to the
city’s transportation spaces. This work serves as a criti-
cal step toward transforming Bogota’s chaotic bus system
into an integrated, humane, and sustainable way for peo-
ple to get around the city.



Esta tesis es una carta de amor a Bogota: a su gente, a los
recuerdos que vuelven sin prisa y a las pequenas ense-
nanzas que la ciudad deja caer casi sin querer. Es también
una carta a la casa, a esa ciudad que olvida con facilidad
y que, aun asi, guarda una memoria secreta bajo la lluvia.

Le escribo al frio, a la llovizna y al granizo que aparecen
como si formaran parte de un antiguo rito; a la inme-
diatez que emerge en medio de esperas interminables;
a los destellos inesperados que interrumpen la rutina;
a los encuentros improbables que parecen guiados por
un orden que nadie ve pero todos intuimos. Le escribo
al primer rayo que se asoma entre las montanas en un
dia de neblina, y a los atardeceres que, de vez en cuando,
tien de naranja una ciudad que muchos imaginan gris.

En el intento de definirla entendi que Bogota no se
deja atrapar por las palabras. Es esquiva, contradicto-
ria, casi un oximoron que se despliega con naturalidad:
un lugar donde lo imposible suele encontrar su forma.

Agradezco a quienes me acompanaron en este recorrido,
a los que permanecen y a los que ya no, pero cuya presen-
cia sigue, sutil, en la memoria y también en las calles que

alguna vez compartimos.
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Bogota

Borrowed City,
Shared Memory-.

Bogota is not a city you can casually overlook; it captiva-
tes the observer, like a puzzle that refuses to be solved. It
is not just streets and buildings; it is made of fragments,
old layers melting into newer ones. Every morning, it
changes shape, barely remembering what it used to look
like. This text encourages taking a step back to see the bi-
gger picture and viewing the city’s struggles as part of its
daily rhythm. The thesis explores its flaws, contrasts, and
missed promises alongside times of daily resistance. The
goal is to shape a complete view of Bogota that is less fo-
cused on stats or tags and more in sync with its rhythm,
silent corners, and clashing energies.

In this context, public transportation reveals the city’s au-
thentic character. It is not just about getting from one pla-
ce to another; it is a moment where stories, histories, and
journeys overlap unexpectedly. Public transport works
as a bridge, connecting distant neighborhoods and loose
memories while offering opportunities that change daily
between the center and the periphery. The city reveals it-
self through its buses and bus stops. During shared waits,
brief exchanges among strangers, and rides that turn into
unplanned encounters, the city exposes itself.

In this city, getting around is not just about moving ahead;
it is about how people share life, hold on to the past, or
even picture what might still happen.



[Introduction.]
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[Introduction.]

Bogota, also known as the Capital District, is Colombia’s capital city and is
located in Cundinamarca. Although it is part of a department, it operates in-
dependently under national laws. The city is divided into twenty zones, each
led by a local mayor and an elected board, reflecting the city’s complex go-
vernance structure. It is the hub for politics, business, culture, and society. It
hosts major government bodies. It has a significant impact on everyday life
across the nation.

Okm 5 10 15 20 25
[ . .

Founded on August 6, 1538, N
Bogota is located in the middle
of a highland plain of the same
name, which is part of the
Cundinamarca-Boyaca region.
The city rests at an elevation of
around 2,625 meters, which is
much higher than most capital
cities.

Bogota stands out econo-
mically thanks to its energy
and ability to attract compa-
nies. It is Colombia’s main
business center, which brings
investors from other countries
of the Andean area. Boasting the
nation’s highest GDP numbers,
both overall and per capita, the
capital is also a key launchpad
for startups. El Dorado Air-
port tops Latin America in
freight movement and ranks
highest in South America for
travelers, turning the city
into a vital regional link.

The weather remains mild
year-round due to its high
altitude, avoiding both

extreme heat and cold. The
city is thirty-three kilome-
ters long from north to south
but only half that distance from
east to west. It fits perfectly
within a space bordered
by rolling hills rising
along its eastern edge.

Bogota is known for its lively culture and ro-

bust education system. With over 100 universities

and research hubs, it is a major learning hub. There

are lots of museums, theaters, and libraries, which is why
people call it the Athens of South America”

History blends with the present, variety is everywhere, and toughness runs
deep, so the city is always changing.
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[Holistic Diagnosis]

The data map provides a holistic analysis of Bogota, revealing a city of stark contrasts cha-
racterized by a significant population (7.18 million inhabitants) and a high rate of informal
employment (34%), where a large portion of the cultural economy also stands out (63% of the
Colombian economy). The urban infrastructure shows major challenges, such as the deterio-
ration of sidewalks (42% damaged) and insufficient park maintenance, while mobility and

the environment are under pressure,

with 62% of particulate emissions coming from public

transport and a heavy reliance on informal workers for recycling. Furthermore, the percep-
tion of security is low (69% dissatisfaction) despite existing social solidarity networks, under-
scoring a disconnection between formal development and the daily realities of its residents.
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Territorial
Structure

The Architecture of Belonging.

Bogota is divided into 20 localities that group
more than 1,900 neighborhoods within the
urban area. The Sumapaz locality retains its
rural character (Secretaria de Cultura, Re-
creacién y Deporte de Bogota, n.d.). Each
locality has a Junta Administradora Local
(JAL), a citizen representation body that par-
ticipates in territorial planning, controls pu-

Geography

oté is administratively
organised into 20 localities:
19 urban and 1 rural

18

blic services, and promotes community parti-
cipation (Gobierno de Bogota, n.d.-b).

2. Barrios Unidos i
These bodies allow for closer management . -
between the district administration and citi- 4.Chapinero o
zens, which guarantees decentralization and 5.Ciudad Bolivar
the exercise of social control (Departamento 6.Engativa
Administrativo del Servicio Civil Distrital, 7.Fontibon
n.d.). 8. Kennedy

9.La Candelaria
From a constitutional point of view, Bogota is 10.Los Martires

recognized as a capital district, a special ad-
ministrative entity that, with the country’s 32

departments, makes up Colombia’s 33 terri- 13.5an Cristébal

torial units (Gobierno de Bogota, n.d.-a). Al- 14.Santa Fe

though it has its own legal regime, Bogota is 15.Suba

also considered a municipality. 16.Sumapaz
o : 17. Teusaquillo

This gives the city both departmental res 18, Tunjuelito

ponsibilities and local authority, placing it in
a unique administrative position within Co-
lombia’s political and territorial organization
(Duque-Duque & Molina Caro, 2020).

.

1. Antonio Narifno

11.Puente Aranda
12. Rafael Uribe Uribe

19.Usaquen
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Infrastructure
163,663

Hectares

Understanding Bogota s territorial and
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fo grasp how the city s political, social,

[Holistic Diagnosis|

-

and urban dynamics take shape across
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Its diverse localities.

The city has a complex institutional structure
made up of various entities that serve specific
roles in public management.

This territorial and administrative structure
is crucial for understanding the city’s political
and organizational functioning. At the same
time, it defines the city’s identity as fragmen-
ted yet connected, where each neighborhood
has its own social, cultural, and economic dy-
namics reflecting the territory’s internal di-
versity (Secretaria de Cultura, Recreacién y
Deporte de Bogota, n.d.).

In this way, we can interpret Bogota’s develo-
pment as the result of multiple voices and ur-
ban rhythms, where the articulation between
central institutions and local governments is
key to manage the daily life of a city that, al-
though legally unified by decree, continues to
be profoundly plural and heterogeneous in its
population (Duque-Duque & Molina Caro,
2020).

19



20

The City among
the Stars.

Bogota is located in the savannah that shares
its name, on the Cundinamarca-Boyaca hi-
ghlands in the departments of Cundinamarca
and Boyaca. It is situated at an average altitu-
de of approximately 2,630 meters (8,630 feet)
above sea level. This makes it one of the hi-
ghest cities in the world, and after Quito and
La Paz, one of the highest capital cities (Se-
cretaria Distrital de Bogota, 2004). The city
covers a total area of about 1,636 square Kki-
lometers, of which about 378 square kilome-
ters is urbanized (deultimominuto.net, 2023).
A long time ago, most of this area was a lake,
and you can still see some of it in the wetlands
around Suba. However, most of these lakes
have been covered by urban expansion. (Uni-
versity of Bath, n.d.).

The Sumapaz paramo, considered the largest
in the world, defines Bogotd’s natural envi-
ronment. It is located south of the city in the
locality of the same name (Secretaria Distri-
tal de Bogota, 2004; Bojaca, Gil, & Schrevens,
2011). To the east, the city is surrounded by
the Cerros Orientales, including Monserrate
and Guadalupe. These mountains reach hei-
ghts of over 3,100 meters and can be visited
via cable car or funicular. These mountains
play a fundamental ecological role as water
regulators and biodiversity corridors (Uni-
versity of Bath, n.d.; MDPI, 2019).

The Bogota River crosses the city from north
to south, forming the main hydrological axis
of the savannah. However, domestic, and in-
dustrial discharges have seriously polluted it
for decades (Japan International Cooperation
Agency [JICA], 2004). Other important ri-
vers, such as the Tunjuelo, Fucha,

Geography

Geography
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Bogota’s geographical and environmental
setting provides the foundation for ur-
derstanding the city’s urban development,
ecological challenges, and the climatic

coriditions that shape everyday life.
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San Francisco, and Juan Amarillo, run throu-
gh the urban territory and flow into the Bogo-
ta River, forming an essential water network
for the capital’'s wetland system (Secretaria
Distrital de Bogota, 2004).

Urban growth has given rise to a metropolitan
area that integrates neighboring municipa-
lities, such as Soacha, Chia, Cota, Mosquera,
and La Calera. Although these municipalities
administratively belong to the department of
Cundinamarca, they functionally integrate
the Bogot4 metropolitan area (Secretaria Dis-
trital de Bogota, 2004). This process reflects
the city’s continued territorial expansion and
creates significant challenges in terms of re-
gional planning and environmental sustaina-
bility (MDPI, 2019).

Bogota has a temperate mountain climate
(subtropical high-altitude, or Cfb, according
to the Képpen classification), with tempera-
tures generally ranging from 5 °C to 19 °C and
an annual average of around 13.7 °C (Univer-
sity of Bath, n.d.; Gamba-Sanchez, 2015). The
city experiences two rainy seasons (March-
May and October-November) and two dry
seasons (January-February and June-Au-
gust), reflecting the rainfall pattern typical of
the Colombian Andes. Fog is frequent, with
an average of 220 days per year, and there are
occasional hailstorms accompanied by dras-
tic temperature drops (Resolve Cambridge,
2015). May tends to be the warmest month,
October the wettest, and January the coldest
and driest. Extreme temperature records ran-
ge from -7.1 °C to 30 °C, indicating high cli-
matic variability in this Andean city (Resolve
Cambridge, 2015; Gamba-Sanchez, 2015).
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Geography
Pain points.

1. Political Division and Localities

Bogota’s districts operate within a top-down system that leaves them
with limited freedom, despite each district having unique social, eco-
nomic, and ecological challenges. This system prevents them from
effectively addressing local issues. When general city policies do not
align with what neighborhoods care about, actions fall short. At the
same time, inconsistent resources across offices increase social in-
equality and make people feel more disconnected from decision-ma-
king processes.

2. Natural Boundaries

Though Bogota’s growth is shaped by natural limits that protect the
city, these areas face pressure from unplanned development, illegal
construction, and waste pollution. Even though they provide wildlife
pathways and rich ecosystems, and help buffer climate shifts, their
value is often underestimated. They are often seen as obstacles rather
than essential support systems in urban development.

3. Land Use and Sprawl

The capital of Colombia continues to extend in all directions without
restraint, gradually invading rural areas and delicate ecological sys-
tems — often lacking adequate infrastructure or services. Informal
neighborhoods have popped up everywhere, often without basic la-
youts, green areas, or links to wider city networks. The lack of coor-
dination in housing plans, transit routes, and zoning decisions has
fragmented the city’s structure. At the same time, the loss of farmland
around urban areas weakens access to food and natural stability.

4. Geographical Risks

Floods and landslides hit Bogota’s poorest neighborhoods the hardest,
particularly affecting those living in temporary homes on hillsides or
in low-lying areas where water collects. Even though hazard maps
and safety strategies are available, their implementation depends
on location, while urban growth continues to spread into dangerous
areas. As global warming causes storms and rainfall patterns to inten-
sify, disasters strike more frequently and with greater impact in areas
that never had solid defenses to begin with.
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Demography.

Everyones city,
& no ones.

With a population of over eight million, Bo-
gota is not only Colombia’s largest city, but

also one of Latin America’s key urban cen- Dem ra h
ters (CityPopulation, 2020). In recent years,
its population has grown steadily, not only

due to more births, but also due to migration 7’ 1 8 1,469 24’924

(Cuervo, Ramirez, Barbieri, & Rangel-Ri-

gotti, 2018). Thanks to this surge, Bogota has Habitants people per km?
become a diverse yet mixed-up city, defined
by deep social and economic divisions, whe- Inhabitants 1900-2025

re diverse ways of life coexist just streets apart

percent (Urbistat, 2022). This creates challen- 2,000,000
ges and opportunities, particularly regarding
education, employment, and participation

(Guevara & Shields, 2019). 8,000,000
000,000
Examining age demographics reveals that 'E 6.
Bogota’s population is young; in 2022, indi- 2 4000000
viduals aged 25 to 34 accounted for nearly 19 2 l
I l

0 ____.--.

in local activities. Besides that, though not as a&h“q.“-ﬂ:' ﬁﬁﬁ“ﬁﬁ@b%nﬁ
.. . : e A, AL ]

significant, certain areas are attracting more DRI IR F I PP PP

elderly residents, so rules must adapt to meet Year

the needs of this growing demographic. As for Age range

gender, men and women are nearly equal in

number, though their everyday lives and fi- 12;‘; S
nancial situations affect them differently (Ga- ﬂﬂﬂgﬁ

lindo-Silva & Herrera-Idarraga, 2023).



[Holistic Diagnos

Understanding Bogota's popudation
dyramics is key to grasping how the city s
rapid growth, social contrasts, and cul-
tural diversity shape its evolving urban

Male
Famale 47F.8%
B2.2%

Migratory info
International
2.9%
From Colombia
35%

605,376

Venezuelan

From Bogotéa
G0.3%

identity.

The city has experienced a constant flow of
people, not only from overseas, but also from
different regions of Colombia. People esca-
ping conflict, and searching for jobs. Some are
arriving from foreign lands, including lots of
Venezuelans lately.

All of these people have changed how Bogo-
ta lives. They have brought new habits, lan-
guages, and everyday patterns (Olaya, Es-
lava-Rincén & Varini, 2023). The city hosts
diverse communities, including Afro-Co-
lombian, Indigenous, Raizal, and Palenquero,
with more mixed-origin individuals appea-
ring every year, which quietly pushes the ci-
ty’s character in different directions (Guevara
& Shields, 2019).

These qualities influence daily life in Bogota.
Growth comes from the constant interaction
between generations, cultures, and individual
experiences, creating a dynamic and connec-
ted urban atmosphere. Every street corner
and bus stop becomes a place where diverse
lives cross paths.

is|
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Population
growth maps.

(2000-2005)

This map illustrates population growth in Bo-
gota between 2000 and 2005, emphasizing the
spatial correlation between demographic ex-
pansion and emerging public transportation
infrastructure. The colored data points highli-
ght areas of accelerated growth, particularly in
peripheral zones where new transit routes are
being developed. The visualization reveals how
urban expansion tends to concentrate in regions
gaining access to mobility services, suggesting
that transportation availability plays a key role
in shaping settlement patterns.
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This map captures Bogota’s population growth
between 2010 and 2018, emphasizing the ex-
pansion of urban settlements in peripheral zo-
nes where public transportation infrastructure
has recently emerged. The visual distribution
of colored overlays reveals that areas experien-
cing the most rapid demographic increase are
those newly connected to transit networks, par-
ticularly in municipalities like Soacha, Ciudad
Bolivar, and Mosquera. This pattern suggests a
strong link between mobility access and urban
expansion, highlighting how transportation de-
velopment can catalyze population shifts.
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Demography.
Pain Points.

1. Population Distribution by Localities

Bogota’s 20 districts are significantly different in terms of population
density, access to basic necessities, and quality of life. This creates an
imbalance that affects the amount of demand placed on services, tran-
sit, and parks. Overcrowded areas such as Kennedy, Bosa, and Suba
struggle with outdated systems, while more suburban neighborhoods
receive more resources per person. Efforts made for the whole city do
not always fit these differences, so some areas have too few resources.

2. Age and Life Cycles

The city’s layout and support systems do not meet people’s needs at di-
fferent stages of life. Children have few playgrounds that are easily or
safely accessible, and teens have few places to have fun or be creative.
Seniors deal with poor access and limited care options. Transit routes,
walking paths, and local meeting places tend to overlook age-specific
challenges, leaving many people out while resources remain unused.

3. Internal and External Migration

Bogota is taking in large numbers of Venezuelans, as well as displa-
ced rural residents. Most of them end up on the periphery of the city,
where basic services are limited. This creates informal settlements,
increases exposure to natural hazards, and weakens community ties.
Although varied cultures add life to neighborhoods, support systems
still fall short when it comes to combating discrimination or provi-
ding equal access.

4. Gender Composition.

Women in Bogota often experience problems when trying to move
around safely or find opportunities to grow. Transit setups and shared
spaces don’t usually consider potential dangers, such as harassment,
or how women often travel for childcare duties, which means making
a few short trips during less busy times. The lack of childcare support
in some neighborhoods also makes it more difficult for women to join
the workforce.

5. Household Size and Structure

Even though more people live alone or with multiple generations un-
der one roof, the city’s housing still focuses on standard family units.
Due to this trend, larger families often end up squeezed into tight spa-
ces, while smaller families face higher rents. However, shared areas
fail to match real-life living patterns.
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Infrastructure &
Public Space.

Whose city is truly built for?

The growth of Bogotd’s city center reflects
past residential choices that influenced cons-
truction styles. Due to financial limits and
a lack of financing options, informal homes
emerged across hillsides and in outer areas.
While some residents live in publicly fun-
ded housing developments, others have built
unapproved homes. These unplanned struc-
tures are located beside planned complexes,
having been shaped by urgency rather than
policy. These attempts to address the housing
shortage create deeper gaps between the rich
and poor (Guevara & Shields, 2019; Penaran-
da Currie, 2022). A system designed to bring
order to urban spaces has instead created in-
visible and real barriers, dividing neighbor-
hoods and limiting interaction between social
groups (Duque-Duque & Molina Caro, 2020).

In this case, the problem is missing infrastruc-
ture. When many places don’'t have enough
clinics, schools, reading spaces, or green areas,
growth slows and residents miss out on neces-
sary resources. Even when these services are
available, they are often too crowded or poor-
ly located, creating the perception that urban
planning favors certain zones while ignoring
others (Valencia, 2016; Inostroza, 2017).

Small details such as streetlights or street sig-
ns can influence how people feel about public
spaces. Take Bogota, for example. Its public
systems are falling apart. Bus shelters offer
little to no cover, the seating is broken or mis-
sing, there are few garbage cans, and maps
confuse rather than help.

Geography
7

Culture

7‘, 1 99 Buildings of cultural interest
63% Colombia’s cultural economy

600, 000 Visitors to book faire



Infrastructure
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Undlerstanding Bogota's af*égﬂﬁjmz
_reqguires examining fow fustorical fiout-
Sipg patterns, unever infrastructure, and

the condition of public space have shaped
the city s stark spatial and social divides.

When the most basic services fail like this, it
becomes tougher to get around, and certain
neighborhoods start to feel ignored (Urbani-
zacion informal en Bogota, 2022).

63 12,000

A key issue is the condition of public spaces.

H2e%are-35% 7 4 7% urban fumiture elements Damaged walkways, poor lighting, and areas
urban'land mra“énd &30% that feel unsafe can decrease people’s sen-

o se of belonging and make it difficult to move
1 3'1 4 C around, especially for those who have diffi-
Average temperature 42% culty moving, such as older adults, children,
2'650 mts of Sidewalks are damaged and people with mobility issues. When spa-
above sea level ces are not safe or accessible, neighbors have

33%

fewer opportunities to gather and connect,
which slowly weakens community bonds and

Urban gree Cce confidence in city life (Inostroza, 2017; Valen-

4_5 m cia, 2016).

Green space per resident

5000 + Lastly, improving and expanding urban areas

Green urban Areas | 2Nty can cause unexpected issues. Large construc-
609/ tion projects, which are usually designed to

oost appeal or attract investment, tend to

Pocket parks facoNG push residents out, reshaping neighborhoods

5 1 3 maintenance without regard for daily life there. This brings

Urban parks up a key question:

200 + 5 Who is the city really built for?

Water bodies  Rivers

This reveals an ongoing clash between the
Bogota planned by authorities and the Bogota

1 53 lived by its people, which adapts unofficially
1 200 + cultural events beyond control (Yunda & Sletto, 2016; Socioe-
Recognized as conomic Residential Segregation and Income

35 Cultural Heritage sectors  cultural heritage Inequality in Bogota, 2021).

560 Monuments and artistic objects
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Infrastructure &
Public Space.

Pain points.

1. Housing and Popular Urbanism

Bogota's residences are a mix of informal houses, unplanned districts,
and random govern projects, shaped by inconsistent policies and deep
social divides over the years. Many neighborhoods were established
without a layout or basic services, leaving residents without legal ri-
ghts or safe housing. Official housing efforts often worsen the situa-
tion rather than improving it.

2. Collective Facilities

Where clinics, classrooms, reading areas, and playgrounds are mis-
sing or limited, entire neighborhoods miss out on the resources that
help people grow. In many growing areas, homes are built before
services are established, forcing people to travel long distances just
to meet their basic needs. This damages the community connections
that public spaces usually build.

3. Urban Furniture and Signage

Benches, bus stops, trash cans, and directions signs small elements
that help people get to know a city and feel at home are often missing,
broken, or placed incorrectly in many areas of Bogota. When these
items are damaged, people get lost easily, feel out of place and pushed
aside, particularly newcomers, the elderly, and people with limited
mobility.

4. Public Space Quality and Maintenance

Cracked paths, dim lamps, and abandoned areas pop up all over town,
affecting movement, security, and neighborhood dynamics. If routine
fixes are skipped, things will only get worse over time. Fear of these
places will keep people away, slowly killing everyday meeting places
and the feeling of being at home.

5. Urban Renewal and Expansion

Large-scale construction projects often cause friction as people worry
about losing their homes or their neighborhoods changing too quic-
kly. Expanding into new areas may lead to the same old problems:
unreliable utilities, damaged nature, and locals feeling left out when
decisions are made, wondering who really benefits from all this city
planning.
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overnance &
Public Policy.

Weak processes erode citizen trust.

The way Bogota plans and manages its land
shapes the way the city is run. How space is
used affects expansion, where services are
provided and which areas are ignored (Do-
minguez, Sierra & Cuervo Ballesteros, 2021).
This isn't neutral; it’s tied to the power and
money that keep old imbalances going (Yun-
da & Sletto, 2017). The location of construc-
tion projects has the power to determine the
distribution of opportunities and the quality
of life for millions.

A key factor here is how money and public
resources are managed. Where cities choo-
se to invest shows which areas get attention
and which don’t. If funding is concentrated
in major developments, fairness across re-
gions suffers, widening the gap between the
city centre and the surrounding areas (OECD,
2016). Therefore, budgets are not just dry pa-
perwork; they reveal what leaders actually
care about when building urban spaces.

Citizen involvement and ways in which peo-
ple can hold power to account are seen as a
sign of a strong democracy. Even though there
are official channels for public participation,
the effectiveness of these channels depends
heavily on whether citizens can genuinely
influence outcomes. If participation just be-
comes a formality, faith in government fades
and the bond between leaders and residents
becomes fragile (Latin American Research
Review, 2021).
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Bogota’s governarnce and land-manage-
ment practices reveal how power,
resources, and public participation shape
the city s spatial inequalities and every-
day urbarn life.

From this perspective, the way cities are go-
verned should be evaluated not only based on
open processes, but also on whether all types
of city resident are heard.

The way public areas are managed shows the
ongoing tension between official regulations
and how people actually use them. Where
laws limit the use of streets, plazas, or green
spaces, they often come into conflict with in-
formal sellers, community groups, and local
residents (Galvis, 2017). This reveals that sha-
red spaces are not just about concrete and de-
sign; they are also places where law, survival
and identity collide.

Finding a middle ground between agents re-
mains difficult. Without clear connections
between city and regional bodies, efforts be-
come fragmented, initiatives are delayed, and
results are compromised (OECD, 2022). If
offices don’t work together, urban action frag-
ments, each piece pursuing its own path ins-
tead of a shared goal. Currently, Bogota’s lea-
dership is inconsistent, sometimes promoting
broader access and at other times perpetua-
ting patterns that divide and exclude.
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overnance &
Public Policy.

Pain points.

1. Urban Planning and Land Management

Because Bogota keeps growing faster than its city plans can keep up
with, homes end up far from schools, clinics, and transit. Because zo-
ning laws aren’t enforced, informal neighborhoods appear suddenly,
and empty lots are bought up for profit. This increases the gap be-
tween rich and poor and leads to construction in forests and flood zo-
nes.

2. Budget Management and Public Resources

Public funding isn’t distributed evenly; flashy city-center initiatives
usually receive funding instead of addressing the real needs of peri-
pheral areas. Election timelines lead to rushed decisions, and slow
implementation and incomplete projects reduce the effectiveness of
the funds, slowing progress to achieve fair regional development.

3. Citizen Participation and Oversight

Although there are ways for people to get involved, many don't belie-
ve it makes a difference. Those on the periphery often get overlooked,
while oversight groups lack the power and resources to ensure that
organizations follow through, which makes people lose faith in demo-
cracy.

4. Public Space Regulation and Norms

People often run into trouble when using public spaces because offi-
cial rules don’t align with how people actually live, especially those
working informally. When laws are applied unevenly and structures
remain rigid, it creates friction, generating feelings of unfairness and
shutting out flexible, community-driven ways to manage common
spaces.

5. Interinstitutional Coordination

City departments and town leaders rarely go together, goals clash and
collaboration suffers. When cooperation breaks down, tasks are re-
peated, help falls short, and opportunities for real solutions to tough
city issues are missed.
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Urban Economy.

Informality is Bogota's

real economy.

The city economy of Bogota shows an une-
ven balance. Formal trade follows tax rules
and land use regulations, while street vendors
take over sidewalks without permission. The-
se vendors are driven by survival needs and
systemic barriers (Calderén Diaz, Manrique
Chaparro, & Day, 2020). This divide creates
conflict over public spaces, especially in areas
with heavy foot traffic, yet it also reveals how
many households rely entirely on informal
work to survive. Far from being sidelined,
unregistered businesses form a vital network
that keeps many communities afloat (WIE-
GO, 2023).

Starting your own business online has beco-
me a common way to make money in cities
lately, especially for younger people who have
gone to college and have easy access to the in-
ternet. Startups and rideshare apps are beco-
ming more prevalent in areas such as Chapi-
nero, Usaquén, and around the international
center places where skills, cash, and con-
nections already exist (BBVA Spark, 2025).
However, this tech wave hasn't reached every
part of town. Outer neighborhoods are stuck
relying on old options and struggle to come up
with fresh ideas. This disparity in access dee-
pens city divides, turning uneven tech access
into another form of inequality (World Bank,
2023).

Bogota’s traditional economic hubs, inclu-
ding Chapinero, historic downtown, and the
industrial areas of Puente Aranda and Fonti-
boén, still drive much of the city’s output.

Urban economy

Total GDP zuz4m“ 430' 1 5 1

252%  Billion pesos

8.5%

Unemployment

60.6%

Colombia Occupancy rate

Fa.m%

Wholesale and retail trade

Public administration and defense

Real estate activities

Professional, scientific, and technical services
Financial and insurance activities
Construction

Manufacturing industry

Transportation and storage

34% Work in the informal sector
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Bogota’s economy 1s shiaped Dy conitrasts
betweer formal businesses, informal
Wwork, and unevern access o opporitunities.

However, they stand out next to the periphery,

where growth is minimal, jobs are scarce, and
many rely on aid or informal work. This une-
ven distribution of business activity keeps
some districts dominant while leaving others
behind, preventing equal access to jobs across
the city (Patino & Salcedo-Pérez, 2021).

Promoting job access through training, finan-
cial aid, and assistance with starting small bu-
sinesses has become a central goal of public
hiring and income strategies. However, these
approaches have not been effective enough
in addressing deep-rooted unemployment or
informal work structures (Banco de la Repa-
35 000 blica, 2025). Poor alignment between growth
Regist ‘E' od infommal vandom plans and actual local demands has weakened
the effectiveness of these strategies, particu-
larly among at-risk groups such as young peo-
ple, women, and displaced individuals (Cal-
derén Diaz et al., 2020).

=

ey

I People often overlook the everyday survival
= strategies built into local connections, such as
—_— exchanging goods, helping neighbors, caring
e for others, and making things at home. Stan-
[ dard economics tends to ignore these actions,
0 & 10 15 20 25

but they're actually what keep society run-
ning day to day. These efforts are closely rela-
ted to emotion, place, and shared responsibi-
lity and are not included in official city plans

o ) (WIEGO, 2023). Truly valuing them requires
1 3/{) Informal employment gender gap increase rcthinking what counts as useful work, not
just money-driven output, but also connec-
tion-based effort that holds communities to-
gether.
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Estrato

socioeconomico.

This map illustrates the socioeconomic stratifi-
cation of Bogota in relation to access to public
transportation services. Color-coded zones re-
present different income levels across neighbor-
hoods, highlighting disparities in urban infras-
tructure and mobility coverage. Areas such as
“Cerros Orientales” and “Bo. Rodriguez” show
distinct topographical challenges, while the pre-
sence of a river and contour lines suggests how
geography influences transit accessibility.

ACCESO AL SERVICIO ZONAL
FSTRATOS

Ruta zonal

Estrato socioecondémico

6

Sinestrato/cobertura

(2019)

TransMilenio S.A. (2019).
Plan Marco del SITP 2019.
[Publicacion oficial]

I
o
I




[Holistic Diagnosis|

Monthly
Income.

(2019)

This map visualizes household income distribu- TransMilenio S.A. (2019).

tion across Bogota using a hexagonal grid over- Plan Marco del SITP 2019.

lay. Red-toned areas indicate neighborhoods [Publicacion oficial]

where households earn significantly less, while

green-toned zones represent regions with hi-

gher income levels. The spatial pattern reveals

stark economic disparities, often aligned with

topographical and infrastructural features. Pa- |

thways and elevation contours suggest how geo- /“\

graphy and urban planning intersect with inco- N—S> —

me inequality. \\"/
I

CERAGE ORIENTALES
iin,
T ey
L B
L.f LS T T
- il L

x ) (SR s
¥ |
\}"'\ “ﬂ"\.r L"“I-.-' ,ﬂ.-f\l
5 | o]
P (TR n,
oy LJ -
\‘\\ i l:'
e il T o
\\). 1 sl [ —— L ‘I‘~|
Eritrs Missen c
\ id

P =
teimns dulivir

\ Peinat "J-*‘v“.
!
4 - e e oL~ "-\.\
| i L A
"\ S
I ol qﬁ'ﬁ'fl\ 2 “
INGRESO MENSUAL POR HOGAR i A 1 ol =)
] I . ater
Pesos colombiangs i (r Cmd Al
.- { e
1 i SHMARAT
N N } i
J % é [
. r Postal
J 1 ‘; arfar rr
3 e | Paital de i '
e a1 Amiric s 1 :-‘
LS
P \ ]
L \ e
L \ F i
1 Pargm 1 oy
1 R \ ™
% ~
'\-\l J-"\-\-!'\- I-f-
' PR - T
MO TR B A § o '\ et
r J.ﬁ.-' w:l r r-.L
e L L -
L L. S
i ',"
1), shacs 4
~
|:] rl‘ Ko d
@



Urban Economy.

Pain Points.

1. Formal and Informal Commerce

In Bogota, registered shops coexist daily with street vendors. Althou-
gh street vending supports countless households, it is not legally re-
cognized, leaving vendors vulnerable to sudden removal and unstable
working conditions. Rules intended to clean up city areas often force
street vendors out without offering viable solutions, increasing their
difficulties and financial struggles.

2. Entrepreneurship and the Digital Economy

The city’s startup culture and digital job market are growing quickly,
particularly among young people. However, this boom is mostly in
wealthy, central districts. Peripheral neighborhoods face challenges
such as unreliable internet, limited opportunities for skill develop-
ment, and a lack of spaces for creative collaboration, which prevents
many people from taking advantage of new opportunities.

3. Economic Hubs

Bogota’'s economic engine mainly runs on the central districts of Cha-
pinero and other industrial zones, areas where jobs, capital, and su-
pport systems are concentrated. Because activity is concentrated in
these areas, people living on the periphery face difficult, costly jour-
neys to work while their neighborhoods remain ignored, creating
deeper gaps in both city layout and access to opportunities.

4. Employment and Income Policies

Public programs created to help people find jobs often fail to address
the reasons why people can’t find work. Many at-risk communities
still can’t achieve consistent employment, and skill-building efforts
usually don’t align with what employers want, so people end up in
temporary jobs instead of achieving financial stability.

5. Popular, Solidarity, and Care Economies

People trading goods locally, whether growing food or helping neigh-
bors, keep communities going. Yet, governments rarely include them
in reports or plans. Without loans, stable resources, or recognition,
these everyday systems keep things together, quietly supporting lives
despite unstable conditions.
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Ulture &
Identity.

Space shapes opportunity & access.

The vibrant city of Bogota benefits from a rich

cultural atmosphere, largely cultivated by E h h

its libraries. However, museums often play a t nog rap y
more discrete role. These institutions collabo-

rate with the community to promote connec- 3, 06 1 p 93 1

tion, learning, and creative expression. Howe- Families Etnography
ver, the distribution of these spaces is uneven:

certain neighborhoods have good facilities mixed race |

with plenty of events, while areas farther sou- white |
Other

0 10 20 30 40 50

th barely receive basic cultural services and
don’t have essential resources (Ajuriaguerra
Escudero & Di Guglielmo, 2025). This gap li-
mits opportunities to learn through fun acti-
vities, creating invisible lines across town and

making culture feel out of reach for many re-
sidents. ea

Attending school, from early childhood edu-
cation through college, opens doors for peo- 2 2 1 00 +
ple. However, there’s a significant difference
in the quality of schools and university ad- Public Health centers

missions between the city’s north and south hDEpIt:EIlS
(Junta Rodriguez, n.d.; Astorquiza Bustos &

Mejia Arango, 2021). Where you live shapes 0

how much learning you experience, main- 5 1 200+
taining poor conditions across generations. Private PSS Private
What children learn reveals exactly where hDEPItEIlS

leaders choose to spend money and which

parts of town they pay attention to.

Street parties, like local fairs, murals, dance

groups, and unplanned performances, brea- CUltu re
the new energy into shared spaces. They turn
sidewalks and plazas into arenas of cultural 7' 1 99 Buildings of cultural interest

pushback. Though usually operating outside o .,
official channels, these activities enable mar- 63 A‘J Colombia’s cultural economy

ginalized neighborhoods to share their histo- .
ries and redefine belonging while challenging 600’ 000 Visitorsto book faire

the definition of city life (Bucheli, 2020; Mu-
44
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Bogota s cultural life thrives in libraries,
Scf?oofs arnd orassroots activities, but ac-
cess and., quality vary or eaﬂy across

indigenaus GYPSY
13.1% 05%

O

Housa
27.8%

Afro-colombian -'lpurlrnElnt
B86.2%

Education
1,030,000 2,160| 752

Public school enroliment Schools Public
97% 88% BE:: Private
Primary Secondary

; ® 69
34% (o)

Universitary are inthe top schools

Net coverag Schools in Colombia 1 40 8
’ w

0, 0
ﬂ.H‘I!Is aén Bogota g?m{:’ma
[+]
ﬂ;ghr{o:al training et
institutions

38 % 22% 49%

Of the technological of the universities  of the university institutions
training institutions

1 200 + Cultural events 1 53

Recognized as
35 Cultural Heritage sectors  cultural heritage

560 Monuments and artistic objects J

fzefﬂi:fbo; H100¢fs.

sicco-Nombela, Fernandez Hernandez, & Co-
zar Castaiieda, 2025). In Bogota, painted walls
and grassroots celebrations don’t just add
color; they speak out, honor roots, and shift
perspectives.

The city’s tangible heritage, manifested in its
physical locations and living traditions, ex-
tends from the historic heart of the city to its
distinctive architectural structures, commu-
nal narratives, and the cultural practices that
are embedded in the daily lives of its people.
Preserving these elements builds stronger
community ties and group identity, but it re-
quires careful approaches that acknowled-
ge both grand landmarks and ordinary mo-
ments. Often, memories tied to working-class
zones are overlooked by official tools, which
slows efforts toward creating a city narrative
open to everyone (Toth et al., 2019).

Lastly, Bogota benefits from its diverse cul-
tures, languages, and age groups. People of
different backgrounds live here, including
Afro-descendants, natives, migrants, the
young, and the elderly. Each group adds uni-
que insights, speech patterns, and lifestyles.

However, city planning rarely reflects this
diversity, often treating everyone the same
while ignoring their distinct needs (Ramos,
Duque, & Nieto, 2020). Recognizing this rich
blend as a resource requires rethinking how
areas are developed, how resources are sha-
red, and how public spaces are designed.
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Culture &
Identity.

Pain points.

1. Cultural Spaces and Facilities

Libraries, museums, and theaters, as well as other cultural spots, keep
the city’s energy alive. However, they are not distributed evenly in
Bogota. Many areas, particularly peripheral zones, lack proper faci-
lities and events, making culture harder to access and increasing the
gap in available creative opportunities.

2. Formal Education

Schools and colleges share knowledge and opportunities, but many
students are unable to participate because of differences in the qua-
lity of facilities and supplies. This creates a gap that feeds inequality
and slows social mobility.

3. Popular Expressions and Festivals

Carnivals, graffiti and music, along with other creative acts, breathe
life, character and courage into shared spaces. However, these forms
often encounter disapproval, are ignored by the authorities or face ri-
gid rules, which weakens their ability to stimulate cultural life and
strengthen neighbourhoods.

4. Material and Immaterial Heritage

Bogota’s past stretches from old city streets to local icons, forming a
real connection to who the city is today. However, preserving the-
se elements is uneven, some places and traditions are ignored or
squeezed out by new construction, gradually causing shared roots
and common stories to fade.

5. Ethnic, Linguistic and Generational Diversity

Bogota grows stronger when people from all different backgrounds
come together, regardless of their age or the language they speak, but
city plans rarely reflect this diversity. When efforts to include ever-
yone fall short, certain neighbourhoods are excluded from key deci-
sions; their voices do not influence progress even though they help to
build it.
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Social fabric &
Security.

Fear grows where light fails.

Bogotd’s social life mostly holds together

thanks to local groups working where they

live. When official support disappears, resi- Soc' l f b -
dents form community associations, orga- Ia a rlc
nise shared meals or group initiatives called

mingas, demonstrating unity among citizens. 5 00 + Community care

Although city planners rarely pay attention, DFQEmEEﬂDHS
such actions quietly address food securi-

ty, provide mutual support, and solve daily ill;
problems (Astudillo Rodas & Garcia Gar- 30 bll"‘lun COP

cia, 2021). Their importance lies not only in Invested to StI'EI"IthEI"I local
their output, but also in their meaning: urban
strength born from teamwork and resilience. cultural snlidariw networks

Bogotd’s cities face serious disorder and a lack
of safety. Small-scale clashes, such as thefts,
verbal fights, or intimidation, happen cons-
tantly across many southern and western ed-
ges. However, people’s perceptions of crime
do not always align with the statistics (Ro-
mero, 2014). In certain neighbourhoods, fear
grows due to inadequate street lighting, poor-
ly maintained parks, and police presence only
infrequently. This highlights that security is
not just about data; it is also tied to emotions
and how people perceive their environment
(Moser & Mcllwaine, 2000).

Getting everyone included fairly is still diffi-
cult here. Unequal access to schooling, emplo-
yment and opportunities for recreation re-
veals a divided city, where some areas benefit
while others are left behind.
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Bogota's soctal cohesion relies on local
commurity initiatives, yet uneqgual access
fo services arnd safery chiallenges reveal
deep divides across the city.

This divide not only prevents personal grow-

Sec H th, but has a negative impact on community
urlty spirit too. When parts of the city don’t share
Reported theft resources equally, Bogota cannot work as one
unit and is held back by old, unfair practices.
- The delivery of social services, including
healthcare, child support, disability aid and

mu welfare, relies heavily on local infrastructure,
yet access to these services varies significantly

— from one region to another. While some com-
munities enjoy nearby resources, others have

- to deal with extended travel times, long wai-
ting periods and instability. This unequal ac-

- cess to basic services has a significant impact
on people’s everyday lives, highlighting the

- need for better adaptation of planning to local
conditions (Houghton, Bascolo & del Riego,

! 2020; Bautista-Gomez & van Niekerk, 2022).

o People don’t really trust big organisations the-

1 8.5 A se days broken, commitments and red tape

having worn things thin. Because of this, nei-

Homicide increase in the ghbourhoods are finding their own ways to

first quarter of 2025 cope. When official help falls short, local lea-
ders step in, neighbours support one another,

6 4 % and people find ways to keep things running
themselves. To support these efforts effecti-

Extortion increase between vely, power should grow outward from the

2023 and 2024 i;round up, rooted in the places where people
ive.

69%

Security insatisfaction
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Social fabric &
Security.

Pain points.

1. Community Networks and Territorial Solidarity

People organizing locally through neighborhood associations, shared
meals, or community workdays keep their neighborhoods together by
helping each other and dealing with issues directly. However, these
efforts often lack proper support from decision-makers or resources,
so organizers rely on volunteers, which can lead to exhaustion or bur-
nout.

2. Violence and Perception of Insecurity

In certain areas, everyday routines are disrupted by small-scale vio-
lence, demands for money, or conflicts over territory. Meanwhile, in
other areas, the fear of becoming a victim far exceeds the actual cri-
me rate. This gap between how people feel and the statistics makes
keeping communities safe more difficult and reduces confidence in
authorities and shared environments.

3. Social Inclusion and Equity

In Bogota, opportunities for quality education, decent employment,
and safe recreational spaces are not distributed equitably, reflecting
the city’s social divisions. Neighborhoods on the periphery face signi-
ficant challenges that restrict mobility and promote isolation.

4. Social Services

Health care, programs for children, assistance for people with disabi-
lities, and welfare services all depend on public facilities, which differ
greatly from one area to another in terms of access and effectiveness.
Outlying areas or poorer neighborhoods usually face gaps in care,
long delays, and inadequate facilities.

5. Institutional Trust and Community Resilience

In some areas, trust between people and authorities breaks down due
to broken agreements, long waits, and feeling ignored. When that ha-
ppens, locals usually step in to fill the gap, creating strength through
community efforts. Yet, they rarely receive the necessary support or
credit to sustain their efforts over time.
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Environment &

Sustainability.

Invisible networks sustain urban

life.

The city is dealing with a quiet mess regarding
trash management. Every day, Bogota pro-
duces massive amounts of garbage, yet even
with official pickup services, recycling relies
heavily on informal workers. These people
are often forgotten, but they play a crucial role
in the city’s ecology by extracting, organizing,
and returning materials to the production cy-
cle (Bermudez, Montoya-Ruiz & Saldarriaga,
2019; Pardo Martinez & Piia, 2017). Still, they
operate under precarious circumstances, lac-
king proper status or job protections, which
shows a gap between proclaimed green goals
and continuous marginalization.

Bogotd’s air quality is crucial when discus-
sing long-term quality of life. Instead of just
cars, there are mostly personal vehicles and
cargo trucks pumping out nasty fumes (Cué-
llar-Alvarez et al., 2023). The neighborhoods
hit hardest, such as those in the southwest or
near industrial zones, usually experience hea-
vier smog, which affects people’s breathing
(Almentero et al., 2024). This uneven effect
shows that pollution does not spread unifor-
mly; it accumulates where poor communities
already struggle.

Green spaces and urban wildlife are impor-
tant for people’s health, mood, and the local
climate. However, parks, yards, and natural
links between them are lacking and are distri-
buted unevenly across neighborhoods. While
some areas have many well-maintained green
spaces, others have few (Tzortzi, Lux & Pardo
Delgado, 2024).

Sustainability

8300 Tons Produced of solid waste

1 2, 000 Families depend on informal recycling
2 tri llion In reusable material are wasted
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Bogota faces environmerital challerges—
[rom waste management and air;
pollution to unevern greer spaces and
wdter stress—while !ocg? Iritiarives strive
o promote sustainadility amid systemic

1 8% only recycled by

informal recyclers

2,320

Premature deaths linked to

pollution
Of particulate

62% emissions are from

public transport

Without these spaces, a city’s ability to cool it-
self down, protect local animals, and have pla-
ces for people to gather is weakened.

Water in Bogota is under pressure from seve-
ral directions. As cities spread out, wetlands,
river zones, and supply areas are hit bad-
ly, natural rhythms shift and water systems
weaken. Although some organizations at-
tempt to protect important areas such as the
northern and southern wetland areas, cons-
truction demands and ineffective collabora-
tion continue to endanger these areas (Gémez
& Velasquez, 2018). The long-term health of

| water depends on land use plans that recog-

nize water as ecologically vital and culturally
meaningful.

i, Ultimately, fostering an understanding of na-

ture and cultivating eco-awareness are key to

! reshaping how people relate to their surroun-

dings. Across Bogota, classrooms, local groups,

] and community networks run hands-on ini-
| tiatives that promote green habits, such as re-
== cycling, protecting city animals, and restoring

parks.

d However, these initiatives often lack unity or
d clear connections to government plans. Buil-
B ding lasting eco-values requires valuing local

wisdom and sparking community involve-
ment while shaping a common path toward

~ livable cities (Henao-Rodriguez, Lis-Gutié-
| rrez, & Guzman-Sierra, 2024).
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Environment &
Sustainability.

Pain points.

1. Solid Waste Management and Recycling

Bogota produces tons of trash daily, yet much of it never makes it to
landfills because informal recyclers collect it, though they rarely re-
ceive credit or support for their work. Poor facilities, inconsistent sor-
ting by residents, and minimal official inclusion of these workers all
reduce the city’s ability to manage waste responsibly.

2. Air Quality and Emissions

Transportation is still the main source of dirty air in the city, while
busy roads and industrial areas contribute large amounts of harmful
particles. The places that are already struggling, usually poor districts,
are hit hardest by the bad air. They deal with worse health problems
and growing unfairness when it comes to pollution.

3. Green Areas and Urban Biodiversity

Parks, ecological corridors, and green spaces are rare and unevenly
distributed, many neighborhoods lack access to nature entirely. This
deficit weakens health, both physical and mental, and reduces climate
adaptability while accelerating species decline in urban areas where
habitats are already fragmented.

4. Water Management

Wetlands, watersheds, and the city’s water supply are under pressure
from urban expansion, contamination, and weak safeguards. Moving
into these areas not only damages wildlife, but also increases flood
risk and weakens Bogota’s access to clean water in the future.
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Mobility &
Connectivity.

Mobility issues define city access.

Bogotd’s transportation system relies mainly
on large public transit systems such as Trans-
Milenio and SITP. Although these systems
aim to provide coverage across the city, they
still struggle with overcrowding and poor
maintenance. Some zones are poorly served
(Echeverry, Ibanez, & Hill6n, 2005; Hidalgo,
Pereira, Estupinan, & Jiménez, 2012). During
times of heavy traffic, buses are overcrowded,
stops are filled with people, and the servi-
ce feels worn down (Echeverry et al., 2005).
Also, peripheral neighborhoods often don’t
have reliable connections, which deepens ac-
cess differences and reduces opportunities for
equitable mobility (Bocarejo, Portilla & Pérez,
2012).

Walking or biking is considered eco-friend-
ly and good for health. However, the paths
people use tend to be broken or feel risky at
times. Research indicates that users identi-
fy clear obstacles related to the city’s layout,
traffic dangers, and road construction (De Zu-
beldia, Montes, & Rueda, 2006), based on stu-
dies conducted in Bogota. Although the city
has promoted biking more recently, the plans
of officials often don’t align with how riders
actually get around (ITDP, 2023).

The ability to easily get from place to place is
important for everyone to be able to move fre-
ely. Using different modes of transportation
together; such as walking, then hopping on a
bus, or biking before catching a large transit
line. Helps more people reach their destina-
tions, regardless of their situation.
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Bogota s transportation system jfaces cha-
lleriges of overcrowding, poor fpfrasiruc-
ture, and urnequal access, while walking,
biking, and dioital tools offer gppqrmfz;—
ties that remain unevénly distributed.

.m;
ko Mhid |

However, when systems are not linked physi-
cally, in pricing, or through technology, things
slow down. Broken ramps, unconnected sta-
tions, and confusing signs make switching be-
tween options difficult, especially for people
with disabilities or limited mobility (Echeve-
rry et al., 2005).

Road networks, including streets, bridges, and
signs, affect how cities function and influen-
ce travel experiences. In Bogota, many roads
are worn out, holed, and poorly maintained,
with unclear signage. This not only compro-
mises safety, but also slows traffic, adding
extra expenses for drivers. Decisions about
road repairs are often influenced by politics
rather than technical needs, which deepens
uneven access to infrastructure funding (To-
rrico, Boonsiriphatthanajaroen, Garg, & Lodi,
2024).

Mobile apps, digital signs, and GPS tools have
made it easier to get around in some city areas.
However, these services don’t extend far into
peripheral areas, where internet access is li-
mited and device ownership varies greatly.
Without reliable technology, people can’t plan
trips effectively, receive live updates, or ma-
nage their travel. Currently, smart transpor-
tation does not serve everyone equally (Lutz,
Heroy, Kaufmann, & O’Clery, 2025).
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Trip,
origin.

This map visualizes Bogotd’s urban mobility
patterns through a heatmap overlay, where
the brightest points indicate the areas that ge-
nerate the highest volume of trips across the
city. Key transportation hubs such as Trans-
Milenio portals, major parks, and central nei-
ghborhoods stand out as dense nodes of acti-
vity
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Trip.
destination.

(2019)

This heat map illustrates Bogotd’s main trip TransMilenio S.A. (2019).
destinations, with the highlighted areas in- Plan Marco del SITP 2019.
dicating where most journeys across the city [Publicacion oficial]
conclude. The color gradient—from blue to

yellow—reflects increasing density, with ye-

llow zones representing the highest concen-

tration of arrivals. Key destinations include
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Time spent.

This map visualizes average travel times (2019)

across different zones in Bogota, where dar-
ker areas represent longer durations and li-

ghter areas indicate shorter times to reach TransMilenio S.A. (2019).
final destinations. It reveals spatial inequa- Plan Marco del SITP 2019.
lities in urban mobility, with peripheral zo- [Publicacién oficial]

nes facing significantly higher travel burdens
compared to more central or well-connected
areas. The gradient highlights how proximity
to major transit hubs and infrastructure di-
rectly influences accessibility, underscoring |
the need for targeted improvements in un-

derserved regions to promote more equitable N — dh —_
and efficient transportation across the city. \\" |/
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Areaq of
Service.

This map illustrates the zonal service co-
verage of Bogota’s public transport system,
specifically highlighting all areas reached by
the SITP (Sistema Integrado de Transporte
Puablico). The blue-shaded zones represent
locations within a 500-meter radius of a bus
stop, indicating accessible walking distances
for most users. Remarkably, 91% of the ur-
ban area is covered by some form of public
transport service, showcasing Bogota’s uni-
que opportunity to enhance mobility equity
and optimize transit accessibility. This exten-
sive coverage positions the city to strengthen
last-mile connectivity and improve user ex-
perience across its diverse neighborhoods.
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(2019)

TransMilenio S.A. (2019).
Plan Marco del SITP 2019.
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Mobility &
Connectivi

Pain points.

1. Mass Transit

Bogota’s public transportation system is supported by TransMilenio
and the SITP, but challenges such as limited coverage, frequent over-
crowding, and outdated infrastructure negatively impact their effec-
tiveness. Many peripheral areas remain underserved. This forces
residents into long journeys. These journeys are expensive and un-
comfortable.

2. Active Mobility

Walking and biking are important for the environment, but the places
for these activities are often not safe, are not connected, or are not
taken care of. Discontinuous sidewalks, missing bike lane connec-
tions, and inadequate lighting prevent people from using them and
limit their potential as everyday transportation options.

3. Intermodality and Accessibility

In order to create an inclusive and efficient system, it is necessary to
have the ability to combine buses, cycling, walking, and other modes
seamlessly. However, infrastructure deficiencies, station design issues,
and limited universal accessibility complicate transfers, particularly
for people with disabilities or those traveling from the periphery.

4. Road Infrastructure and Maintenance

Streets, bridges, and street signs are critical to urban mobility, yet
many roads have deteriorated due to holes and outdated infrastruc-
ture. Maintenance is usually reactive instead of strategic, resulting in
uneven quality and bottlenecks that reduce mobility throughout the
city.

5. User Technologies and Information

Digital tools such as apps, GPS tracking, and real-time information
signs can improve the travel experience significantly, but coverage is
not consistent. Peripheral neighborhoods often lack reliable access
to these services, which deepens the existing gap in information and
convenience between central and peripheral areas.
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Why focusing
on
Public

Transportation?



[Public transport]

If we take a step back, it’s obvious that public transportation
in Bogota is more than just a “mobility” issue. It’s the central
thread that ties together almost every pain point we’'ve been
mapping so far.

1t’s the physical and symbolic link
between people, opportunities, and
the city.
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Why bogota has one of the worst
trattics 1n the world?

The city of Bogota, consistently ranks among
the world’s top cities in terms of traffic con-
gestion. According to TomTom’s 2024 traffic
index, the Bogota metropolitan area ranked
40th in the world, with an average congestion
level of 45% and an average time to travel
10 km of 29 minutes and 23 seconds, signifi-
cantly higher than in 2023 (TomTom, 2024).
Previous studies indicate that in 2019, Bogo-
ta drivers lost approximately 191 hours per
year stuck in traffic, placing the city at the top
of the global INRIX ranking (INRIX, 2020).

Structural factors that explain this reality in-
clude, first and foremost, rapid urban growth
and the diffuse expansion of the city. Rapid
urbanisation in Bogota has not been accom-
panied by adequate road infrastructure, ge-
nerating extensive commuting and constant
congestion (OECD, 2022). According to the
Inter-American Development Bank (IDB,
2019), congestion delays in Bogota accoun-
ted for about 1 % of local GDP and more
than 335 million hours of lost time in 2019.

Second, the road and transport infrastructu-
re has significant issues. For example, althou-
gh the TransMilenio bus rapid transit sys-
tem is innovative, it suffers from congestion,
incomplete lines, and low average speeds.
Between 2002 and 2011, the average speed
of public transportation decreased from 27
km/h to approximately 19.3 km/h (De Zu-
beldia, Montes, & Rueda, 2006). Urban
planning has also not efficiently integrated
land use, transportation, and roads, resul-
ting in an uneven distribution of road infras-
tructure (Bocarejo, Portilla, & Pérez, 2012).

A third factor is high motorization and low
transportation integration. Although Bogota
has approximately 250 cars for every 1,000
people of driving age, congestion is caused
by a lack of efficient roads, high-capacity
lanes, and jammed intersections. The “Pico
y Placa” vehicle restriction strategy tempo-

rarily reduced congestion but also increa-
sed the complementary vehicle fleet (Walsh,
2014; Polaridad Cofinanciamiento, 2021).

In addition, both drivers and users of pu-
blic transport are affected by limited pu-
blic mobility and long travel times. Travel
times have increased significantly over the
last decade, as the average speed of buses
and other public transport modes has de-
creased. Public transport users, particular-
ly those from lower socioeconomic back-
grounds, spend between 22% and 40% more
time travelling than those from higher so-
cioeconomic backgrounds, with daily jour-
neys exceeding two hours (MDPI, 2018).

Territorial inequality in investment and
transport also contributes to congestion. The
city’s peripheries, particularly in the south
and west, have limited access to high-capa-
city roads and quality transport. This leads
to longer peak travel times and lower ave-
rage speeds (OECD, 2022). Demand is high
on certain corridors, which causes major
roads to become overcrowded while other
arteries are not used to their full capacity.

Overall, traffic congestion in Bogota is the
result of multiple interconnected factors:
rapid urban expansion without commen-
surate infrastructure; deficiencies in road
infrastructure; public transport saturation;
high rates of vehicle ownership; long travel
times; and a lack of territorial integration.
These factors combine to give Bogota some
of the worst traffic levels in the world, signi-
ficantly impacting quality of life, producti-
vity, and environmental sustainability (IDB,
2019; TomTom, 2024; Bocarejo et al., 2012).

Overcoming this challenge requires compre-
hensive strategies that include expanding
and modernising public transport, coordi-
nating urban planning and promoting sus-
tainable and equitable transport modes.
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Average Time people spent fromhome to work
in 2019 versus 2023

& 1minutes.

Was the average time it took a person in
Bogota to get to work in 2023. This means
that, on a daily basis, citizens spend a con-
siderable portion of their time on com-
muting alone, Almost 200% of the average
time at a national level

By: ANIF
Data retrieved: DANE
(2023)
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Public transport

iInBogot

Understanding the current challenges facing
Bogota’s public transport system requires loo-
king back and recognizing the historical path
that has shaped its present functioning. Over
the last few decades, the city has undergone
various stages of institutional, technical, and
operational transformation that have shaped
the provision of collective mobility. The de-
cisions made at each of these moments—from
the way traditional transportation was orga-
nized to the implementation of strategic pro-
jects such as TransMilenio, SITP, and, more
recently, TransMiCable—left deep marks that
still condition the quality of service, modal
integration, and the daily experience of users.

This section takes a look at this evolution,
identifying the key milestones and models
that took shape during different periods. It
then analyzes in detail the three main com-
ponents of the current public system in order
to understand not only their structure and
operation, but also the inherited tensions and
challenges that remain. By reviewing the past
and the decisions made, we seek to offer an
interpretive framework that allows for a be-
tter understanding of contemporary issues
and opportunities for improvement towards
a more efficient, accessible, and integrated
system.
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[1800-1900]

Slow pace of
urban movement.

In the early 19th century, Colombian cities
like Bogota were small and centered around
political and economic hubs. Bogota expan-
ded from the Plaza de Bolivar toward Cha-
pinero, establishing its first suburban neigh-
borhood.

Animal-drawn vehicles appeared by 1846,
and Bogota launched a collective public
transportation system using carriages that
could hold up to ten passengers by 1851. Popu-
lation growth created the need for organized
transportation.
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[1900-1910]

Tram network started
connecting people.

In 1895, the start of construction of the Sou-
thern Railway was initiated for the purpose
of establishing a connection between Bogota
and Soacha. By 1903, the railway had reached
Sibaté, and by 1905, it was connected to the
Sabana Railway in Bogota.

Meanwhile, Chapinero’s growth as an urban
area depended on access to the tramway and
railway. However, the tram service faced se-
veral issues: poor maintenance, frequent
delays, irregular schedules, and unhygienic
conditions. Despite the much higher cost,
wealthier residents preferred private carria-
ges. In 1904, the city government signed a
contract with the Bogota City Railway Com-
pany to improve the service.

Unfortunately, by 1908, conditions had not
gotten any better. In 1910, the municipality
finally bought the company and inherited a
deteriorated system consisting of four lines,
outdated equipment, and only 12 kilometers
of tracks, just two of which were electrified.
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[1910-1930]

Tranvia era
city's main artery.

The Bogota Municipal Tramway operated
from 1910 to 1929. During this period, the
system slowly expanded. It introduced elec-
trification and mixed use for passengers and
cargo. Due to poor planning and lack of inte-
gration with urban growth, it failed to reach a
lot of working-class neighborhoods.

The year 1921 marked the end of mules as
urban transportation, with the introduction
of the first trams to expand the network to
30.6 km. But the city’s bad service and lack of
efficiency made some people start their own
buses, especially for workers. The Tramway
administration tried to ban or limit the buses
but failed.

By 1925, the Tramway administration had
even started buying private buses. Neverthe-
less, many informal operators adapted truck
bodies into improvised buses and created in-
formal routes. In 1917, the Neoclassical Sabana
Station, designed by British engineer William
Lidstone, opened as the hub of the national
railway. Construction began on the Northeast
Railway in 1925
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[1930-1950]

Buses took over
CILy routes.

From 1933, the Northern Railway was dis-
mantled and replaced by Avenida Caracas.
A second connection between the Northeast
and Southern railways was also created.

In 1929, due to financial pressures and bus
competition, the City Council placed the tra-
mway and aqueduct under the control of cre-
ditor banks through a system called “Delega-
ted Administration,” which lasted until the
tram’s closure in 1951.

Although tram lines expanded in the 1930s,
buses steadily captured more passengers.
In 1936, new streamlined trams were intro-
duced, and a color-coded route system was
adopted to address high illiteracy. However,
Mayor Jorge Eliécer Gaitan restricted tram
routes in 1938, giving more space to buses.

In 1942, with Bogota’'s population at 380,000,
the first proposal for a metro system was
made but rejected. Later, in 1946, the city
tried modernizing transport by incorporating
trolleys and buses, which gained populari-
ty thanks to better labor conditions and ow-
ner-operated models.

By 1948, bus cooperatives strengthened their
influence, accelerating the tram’s decline. Fi-
nally, in 1951, Bogotd’s tramway ceased opera-
tions, overtaken by the growing bus sector.
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[1950-2000]

Bus chaos
defined city travel.

On June 30, 1951, service was last provided by
the eight trams that ran on the routes serving
the neighborhoods of Pensilvania and 20 de
Julio. Two years later, the final railway lines
in Bogota and its savanna were constructed,
influencing the city’s future development. Fo-
llowing the tram’s closure, bus service conti-
nued to be the main form of municipal trans-
portation until the creation of the Bogota
District Bus Company in 1958. This company
was soon replaced by the Urban Transport
District Company (EDTU) in 1959. By 1962,
the EDTU was operating 87 diesel buses and
25 trolley cars. Even so, its limited routes left
much of the growing southeastern area to pri-
vate operators.

Non-public transit vehicles took over and led
to unplanned, low-density city growth across
more than 50% of Bogotd’s land. From the
1960s onward, private companies and coo-
peratives continued to expand; meanwhile,
problems emerged with route distribution,
service schedules, vehicle maintenance, and
safety. The authorities at the national and
district levels share responsibilities, leading
to a situation where regulations overlap and
compete with one another.

By the late 1980s, there were new proposals
for a Bogota metro, but they were rejected
due to technical and financial limitations.
Instead, the focus shifted toward the develo-
pment of exclusive bus corridors, establishing
the foundation for future mass transit solu-
tions. Meanwhile, the national rail company
was liquidated in 1988, and Ferrovias was
established in 1992 to administer railway in-
frastructure.
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[Present.]

Mass transit redefined

Bogota’s streets.

Bogota’s public transport systems are main-
ly structured around TransMilenio and the
Integrated Public Transport System (SITP),
which seek to address the city’s mobility
through a hierarchical model of routes and
services. TransMilenio operates as a BRT
(Bus Rapid Transit) system on exclusive co-
rridors, connecting the most densely popu-
lated areas and the main arteries of the city
through high-flow stations and articulated
and bi-articulated buses. This system prio-
ritises speed and efficiency in circulation,
using exclusive lanes and electronic fleet con-
trol, thus reducing travel times compared to
traditional buses. TransMilenio’s expansion
has included trunk and feeder corridors, in-
tegrating peripheral sectors into the centrali-
sed network (Cervero, 2013).

The SITP operates as a secondary system
that integrates urban and zonal routes not in-
cluded in the TransMilenio network, private
companies regulated and supervised by the
District operate the system, ensuring covera-
ge in less densely populated areas. The SITP
lets users combine services to reach Trans-
Milenio stations, promoting a more efficient
transportation system. Although SITP buses
are typically smaller and operate on more
flexible routes, they are also required to meet

the same safety and quality control standards
as TransMilenio buses (Vasquez et al., 2020).
In terms of pricing, both systems use an in-
tegrated payment system with the “TulLlave”
card. This card allows for one payment per
trip and free transfers within the system, as
long as it is within the limits set by district re-
gulations. Currently, the TransMilenio ticket
price for main routes is approximately 3,200
Colombian pesos, with the option to make
multiple transfers depending on the desti-
nation and trip length (Secretaria Distrital
de Movilidad, 2024). This integrated pricing
model makes public transportation more
affordable and encourages its use over priva-
te vehicles.

At the operational level, both systems face
challenges related to overcrowding in major
routes and hubs, service quality, and vehicle
modernization. To improve efficiency, they
are implementing real-time monitoring tools,
demand analysis, and expansion plans, inclu-
ding bus electrification and corridor expan-
sion. The coordination between TransMile-
nio and SITP reflects an effort to consolidate
a sustainable and resilient urban transporta-
tion system that optimizes mobility and re-
duces polluting emissions in the Colombian
capital (Rojas, 2022).



This map presents the complete public trans-
portation network of Bogota, Colombia, hi-
ghlighting two key systems. The red lines
represent the TransMilenio trunk network,
a Bus Rapid Transit (BRT) system operating
along major corridors with dedicated lanes
and large stations known as “portals.” The
blue lines depict the SITP zonal network,
composed of smaller buses that circulate
through local streets, connecting neighbor-
hoods to the trunk system. Together, these
networks form an integrated grid that spans
the city The map also features topographic
contours and the Eastern Hills, offering geo-
graphic context to Bogotd’s complex urban
mobility landscape.
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TransMilenio S.A. (2019).
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Transmilenio.

High-impact system
connected the city.

TransMilenio is Bogota’s articulated bus mass
transit system, inaugurated at the end of 2000
as a response to the crisis of traditional public
transport, characterised by informal routes,
oversupply of vehicles and poor service qua-
lity (Echeverry, Ibaiez & Hillon, 2005). The
system operates through exclusive lanes for
articulated buses and metro-type stations, in-
tegrating private fleets with public infrastruc-
ture. Its design seeks to improve efficiency,
reduce travel times, and offer high-capacity
transport to a large part of the urban popu-
lation, with a public-private operating model
and regulatory control by the Capital District
(Sandoval & Hidalgo, 2004).

Since its implementation, TransMilenio has
improved Bogota’s mobility. It transports mi-
llions of passengers daily, reduces average
travel times, and improves road safety (Hi-
dalgo, Pereira, Estupinan, & Jiménez, 2012).
However, TransMilenio faces challenges such
as reaching maximum capacity during peak
hours, station and bus infrastructure dete-
rioration, and unequal coverage of periphe-
ral areas. Studies indicate that TransMilenio
has been a key tool for connecting the city
and establishing the basis for an integrated,
high-capacity public transportation system,
considering its limitations (Echeverry et al.,
2005; Hidalgo et al., 2012).

TransMilenio was born in the late 1990s
when Bogotad’s public transportation system
was highly inefficient, had too many rou-
tes, and provided poor service. According to
Echeverry, Ibanez, and Hill6n (2005),

“a large number of obsolete buses provided
public transportation; the average commute
was one hour and ten minutes; and traffic-ge-
nerated pollution accounted for approxima-
tely 70% of total urban emissions” (p. 152).
This critical situation led the district and na-
tional governments to look for a high-impact
solution to get people around.

They adopted the idea of a BRT (Bus Rapid
Transit) system as part of a broader mobility
strategy. In 1999, the administration of Enri-
que Penalosa proposed the creation of a sys-
tem of dedicated bus lanes inspired by foreign
models, such as Curitiba, Brazil (Sandoval
& Hidalgo, 2004). According to Metropolis
(2015), “In 1999, Bogotd’s mayor proposed a
plan for a BRT system called TransMilenio
that would improve the efficiency and safe-
ty of public transportation, reduce pollution,
and lay the groundwork for comprehensive
urban development” (p. 2). The system adop-
ted a public-private model in which the state
was responsible for the infrastructure and the
private sector was responsible for operation,
which ensured an accelerated deployment.

TransMilenio started operating in December
2000 with the first part of the system, which
included the Avenida Caracas trunk line, me-
tro-type stations, and a fleet of articulated
buses. By April 2002, approximately 650,000
passengers per day were using the system,
thanks to 38 km of exclusive lanes, 62 sta-
tions, and about 470 articulated buses, as well
as 300 feeder buses covering 125 km of routes
(Sandoval & Hidalgo, 2004, p. 39).



According to Echeverry et al. (2004), the sys-
tem officially began in January 2001 in direct
response to the previous transportation cri-
sis. Its hybrid design combined public plan-
ning, private route selection, and regulatory
control (p. 7).

o

- -

=

ALY

=

—
S S

=S

The organizational and regulatory structure
of the system was also innovative. Echeverry
et al. (2005) explain that TransMilenio was
configured as “a hybrid model that combines
public planning of the network structure, rou-
te bidding, regulation, and supervision, along
with private operation of revenue collection
and transport service” (p. 154). This approach
solved some problems of the previous system
but created challenges associated with capa-
city, maintenance, and expansion. An ex-post
evaluation by Hidalgo, Pereira, Estupifian,
and Jiménez (2012) concluded that, althou-
gh the impacts on travel time, road safety,
and air quality were positive, there was still a
need for service improvements and criticism
regarding user perceptions (p. 135).
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Transmilenio.

This map provides a detailed view of Bogota’s _
TransMilenio mass transit system, highlighting (2019)
its trunk routes and key stations. The colored li- )

nes represent the different corridors that cross

the city, connecting peripheral areas with the

urban center. The main portals—located at the

ends of the system. serve as transfer hubs be-

tween feeder and trunk routes. Intermediate

and terminal stations are also shown along the

corridors, facilitating access to neighborhoods

and nearby municipalities.

TransMilenio S.A. (2019).
Plan Marco del SITP 2019.
[Publicacién oficial]
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This map of Bogota illustrates the city’s Trans-

Milenio bus rapid transit system, highlighting

its structural hierarchy through color-coded

stations. Pink dots represent the terminal sta- (2019)
tions, which serve as key endpoints for various )

routes and facilitate transfers between trunk

lines. Green dots indicate the main stations or

“portales,” strategically located at the city’s pe-

riphery to connect outlying neighborhoods with

central corridors. Orange dots mark the smaller

intermediate stations that provide access to lo-

cal areas along the transit lines. Together, these

stations form a network that converges toward

the city center. |

Plan Marco del SITP 2019.
[Publicacién oficial] |
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SITP.

Feeder buses expanded
TransMilenio reach.

Bogota’s Integrated Public Transport System
(SITP) is a regulated system that organises
and coordinates buses that are not part of
the TransMilenio mass transit system, with
the objective of expanding public transport
coverage to peripheral neighbourhoods and
localities. The SITP operates through feeder
and zone routes that connect neighbourhoods
with TransMilenio stations or with other rou-
tes in the system, using a single prepaid card
scheme to facilitate fare integration (Duarte
Vega, 2015). This integration seeks to reduce
urban transport fragmentation and reduce
reliance on informal or illegal buses, impro-
ving mobility and user safety (Aspilla Lara &
Rey Gutiérrez, 2012).

Despite its advantages, SITP faces significant
challenges in terms of coverage, operational
efficiency and service quality, especially in
peripheral areas where bus frequency and
maintenance are still limited (Cabrera-Mo-
ya & Prieto-Rodriguez, 2022). However, it is
recognised as a key component for building a
comprehensive and sustainable public trans-
port system in Bogota, complementing the
capacity of TransMilenio and contributing to
the social and urban inclusion of historically
marginalised sectors (Duarte Vega, 2015).

Bogota’s Integrated Public Transport System
(SITP) emerged as a response to the chaos of
traditional public transport in the city, cha-
racterised by informal routes, lack of con-
sistent coverage, and high institutional frag-
mentation. According to Duarte Vega (2015)
“the root cause of the chaos in mobility is not
only transport, but multiple actors related to
service provision and infrastructure” (p. 71).

This need for organisation led the district au-
thorities to seek a new model that would inte-
grate zonal, trunk and feeder routes under a
more coordinated operation scheme.

The SITP’s formulation was part of a sustai-
nable mobility and territorial planning stra-
tegy that connected the TransMilenio mass
transit system with feeder and zonal bus rou-
tes. According to Aspilla Lara and Rey Gutié-
rrez (2012), “the implementation of the SITP
should counteract the increased use of private
vehicles and favor collective modes of trans-
portation that offer coverage, comfort, equi-
ty, and safety” (p. 5). So, the SITP was desig-
ned as a multimodal system to extend mass
transit service to peripheral neighborhoods,
reducing the need for external services and
improving accessibility.

The SITP initiative involved a complex insti-
tutional and technical structure. For example,
in 2009, the Inter-American Development
Bank (IDB) approved a loan to support the
SITP’s institutional development. The loan’s
purpose was to “coherently articulate and
make viable the projects that make up the
SITP with its different subcomponents” (IDB,
2009). (IDB, 2009).

Meanwhile, Cabrera-Moya and Prieto-Ro-
driguez (2022) argue that, despite the com-
plexity of public transportation systems, few
studies demonstrate how to structure an in-
tegrated system like the SITP using a viable
system approach (p. 442). These data show
just how much institutional planning is nee-
ded to run the SITP.



Even so, implementing the SITP has presen-
ted significant challenges. Aspilla Lara and
Rey Gutiérrez (2012) warn that the short-,
medium-, and long-term challenges of the
SITP in Bogota are enormous, given the ex-
pansion of the vehicle supply and the limited
coverage of public transportation (p. 7). Fur-
thermore, a study by the University of Quin-
dio notes that, despite progress, the SITP still
requires further articulation, adaptation, and
viability as a system (Cabrera-Moya & Prie-
to-Rodriguez, 2022). In summary, the SITP is
an attempt to integrate and improve Bogota’s
public transportation system, but its success
depends on overcoming issues of coverage,
efficiency, and governance.
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GOMPONENTE ZONAL

TransMilenio S.A. (2019).
Plan Marco del SITP 2019.

[Publicacion oficial]|

90

This map illustrates the full zonal network of
Bogota’s Integrated Public Transport System
(SITP), showcasing how different service
types are distributed across the city. The blue
lines represent the main SITP routes, which
connect a wide range of neighborhoods and
urban sectors, forming the backbone of daily
mobility. These routes are designed to ensure
coverage and accessibility across Bogota’s di-
verse topography and urban density.



Complementing the main network, green
lines indicate feeder services that link pe-
ripheral areas to major transit hubs, while
orange lines show additional feeder routes
that reinforce local connections. Purple lines
represent complementary services that fill
coverage gaps and improve access in under-
served zones. Together, these layers create a
comprehensive and adaptive transport web
that supports inclusive urban mobility and
integrates Bogota’s surrounding municipali-
ties into the city’s transit system.

TransMilenio S.A. (2019).
Plan Marco del SITP 2019.
[Publicacién oficial]
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This map displays the hourly distribution of 2019
users at each bus stop across Bogota’s public
transport system. Each dot represents a pa- )

radero, with its brightness and density indi-
cating the volume of passengers per hour.

The visualization reveals mobility patterns
throughout the city, highlighting areas of in-
tense transit activity and helping identify key
zones for service optimization and infras-
tructure planning. |

TransMilenio S.A. (2019). N-— <
Plan Marco del SITP 2019. \"/
[Publicacién oficial] |
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users.

This map visualizes the number of passen-
gers at each bus stop across Bogota’s public
transport network. Each dot represents a pa-
radero (bus stop), with its color and size indi-
cating passenger volume—revealing patterns
of high and low demand throughout the city.

The distribution highlights key transit corri-
dors and densely populated areas, offering
valuable insights for mobility planning, ser-
vice optimization, and infrastructure invest-
ment.

USUARIOS POR PARADERO

Usuarios/dia
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[ ] 100-200
D 200-400
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TransmiCable.

Aerial solution improves

urban inclusion.

TransMiCable is a cable car public transport
system implemented in Bogota, mainly in
Ciudad Bolivar, with the objective of connec-
ting hard-to-reach hillside neighbourhoods
to the trunk mass transport network, inclu-
ding TransMilenio. It was conceived as an in-
novative solution to improve accessibility, re-
duce travel times and foster urban inclusion
of historically marginalised sectors (Padilla,
2020; Sarmiento et al., 2020). The cabins run
on a continuous cable between elevated sta-
tions, integrating with bus routes and offering
peripheral inhabitants more efficient access
to employment, education and urban servi-
ces.

In addition to its transport function, Trans-
MiCable has shown positive impacts on qua-
lity of life and urban mobility. Studies indi-
cate that it reduces travel times, increases
inhabitants’ physical activity, and reduces
exposure to pollutant emissions compared to
other traditional transport modes (Baldovi-
no-Chiquillo et al., 2023; Villar-Uribe, 2021).
However, challenges remain in terms of geo-
graphical coverage, intermodality, fare inte-
gration and informal transport management.
Thus, the system represents an innovative
and sustainable mobility strategy, but requi-
res continuous improvement to maximise its
social and urban impact.

The TransMiCable system was born as a
concrete response to the mobility challenge
faced by the hillside neighbourhoods in the
southern periphery of Bogota, especially in
the locality of Ciudad Bolivar. According to a
study assessing users’ expectations and per-

ceptions, the aerial cable was introduced be-
cause traditional modes of transport did not
adequately cover these steeply sloping and
difficult-to-access territories (Lutz, Heroy,
Kaufmann & O’Clery, 2025). The decision to
implement this technology is also framed wi-
thin the urban inclusion and sustainable mo-
bility policies of the capital district.

The TransMiCable structure was made to
work with Bogota’s other public transporta-
tion, making a connection between areas that
are hard to reach and the main transit lines.
A study by Transportacién (2022) evaluated
the results of a panel survey, showing that
users valued reduced travel time, improved
comfort, and onboard safety. However, the
study also reports that pollution reduction
benefits were lower than expected (Penalosa
et al., 2022). This dichotomy between achie-
vements and limitations characterizes Trans-
MiCable’s reality.

TransMiCable’s impact extends beyond
transportation to include urban accessibility,
quality of life, and perceptions of belonging. A
research project on health and urban trans-
formation (TrUST) found that, after imple-
menting the system, the average travel time
for forced journeys in Ciudad Bolivar decrea-
sed and that exposure to certain pollutants
was lower in cable cabins than in other mo-
des of transportation (Sarmiento et al., 2023).
However, the study also highlights challenges
in terms of spatial equity, emphasizing that
the system alone cannot address all integra-
tion barriers.



Despite TransMiCable’s operational an
symbolic improvements, literature warns
that its reach is limited by factors such as geo-
graphic coverage, access infrastructure con-
nectivity, and actual intermodality with other
transportation modes. A recent analysis of
urban cable cars in Latin America concludes
that early integration with other transporta-
tion modes and a participatory design pro-
cess are essential to maximizing social bene-
fits (Cardona-Urrea, Soza-Parra, & Ettema,
2024). In Bogota’s case, such integration and
community participation have been recogni-
zed as areas in need of improvement.

JLLUES

Aj \ TransMiCable




TransmiCable.

This map shows the TransMiCable line in
Bogota, a cable car system designed to serve
hillside neighborhoods that are not reached
by the traditional TransMilenio network.
The purple route connects areas like Lucero,
San Francisco, and Jerusalén to the Portal del
Tunal, acting as a vital feeder line that impro-
ves accessibility and mobility in underserved
zones of the city.

TransMilenio S.A. (2019).
Plan Marco del SITP 2019.
[Publicacion oficial]
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General
perception
an

dthe

fransportation
Issue.

The Citizen Perception Survey 2023 is an
instrument developed to analyse how Bogota
residents perceive key aspects of their quality
of life, including mobility, safety, public spa-
ce, institutional management and citizen
coexistence.
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General Perception
of the city by year
(2023)

The survey made shows that throughout the

years the general perception about the city
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Security.

Security Perception.

Bogota, reveals that security percep- @ Moreinsecure Equal @ more secure
tion remains a major concern in the 4509
city, with the majority of participants
consistently viewing the city as inse-
cure across the years. Although there
are slight shifts in sentiment—par- 80%
ticularly a modest rise in the “More
secure” category in recent years—the
dominant perception throughout g
2016 to 2023 is one of persistent in-
security, as reflected by the preva-
lence of the red segment in each bar.
This trend underscores the enduring  40%
public anxiety around safety and the
challenges faced in improving urban

security. 20%
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Transport.

Daily Transportation.

In Bogota, more than 50% of the population re-
lies on public transport to get around on a daily
basis. This makes public transport the city's
main transport system, reflecting not only its
importance in the daily lives of millions of peo-
ple, but also the need to strengthen and optimise
it to respond to high demand.

8.1% 11.7%

40,7%

Transmilenio 1 7.1 %

11.9%
5.4%
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User Satisfaction.
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Conclusions.

The results show that the general perception
of the city is moderately negative, with an
increase in concerns related to urban safety,
inefficient public transport and territorial in-
equality.

Among the most relevant findings, it is evi-
dent that citizens distrust the institutions in
charge of security and mobility; furthermore,
public transport continues to be a determi-
ning factor in daily dissatisfaction. The sur-
vey concludes that the quality of urban life
depends directly on improvements in mobili-
ty, safety and local governance (Bogota Cémo
Vamos, 2023).

The survey results show that insecurity is the
public’s greatest concern. The data show a
high perception of risk on the streets, at sta-
tions, and on buses, particularly regarding
street theft and armed robbery. The popula-
tion has low confidence in the authorities and
believes that the institutional response to cri-
me is too weak. In the survey, high levels of
fear were reported when traveling at night or
in peripheral areas.

Several authors have noted that insecurity in
Bogota is related to structural factors of urban
inequality, an ineffective institutional presen-
ce, and poor coordination between securi-
ty and mobility (Gutiérrez et al., 2021). This
implies that transportation and security are
interconnected because of the flaws in the pu-
blic system that expose users to risky situa-
tions during their travels.

Insecurity
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Transport

According to the survey, transport in Bogota
is considered to be one of the most important
issues for citizens.

The main problems identified are:

-The system is slow and not working well. Ac-
cording to responses, travel times are excessi-
ve due to high demand and inadequate road
infrastructure.

-Deficiency in SITP and TransMilenio cove-
rage. Gaps persist in the connection between
peripheral neighborhoods and the urban
center, forcing users to combine several mo-
des of transportation.

-Insecurity on buses and in stations: Public
transportation is perceived as one of the most
dangerous places in the city, primarily due to
theft and harassment.

-Lack of institutional trust: Most people feel
that there have been no substantial improve-
ments to the service in recent years.

Academic studies, such as those by Bocarejo
and Oviedo (2019), argue that Bogota’s trans-
portation system suffers from a structural
crisis of planning and equity. Lower-income
populations face longer travel times and more
precarious conditions. Therefore, mobility in
Bogota is not only a transportation problem,
but also a social and territorial one

(Bocarejo et al., 2019).
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Natalia Caro is a user of route T23, the bus
that runs from Fontanar del Rio (in Suba)
to the city center. According to her, she
has waited up to 45 minutes for service.
TransMilenio Operations Center officials
say that every eight minutes during rush
hour, buses are dispatched on the 269 ur-
ban, complementary, and special routes
that run every day in Bogota and have
5,970 stops. All buses are controlled from
an operations center with 40
workstations.
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[Public Perception and Issues.]

However, operators report problems that
delay the journey: accidents, stranded cars,
or protests. It is very difficult to meet this
interval time in Bogota, they say. Currently,
1,520,000 people use the SITP daily, and for
most of them, it has become part of their
routine to leave an hour and a half early:
about 30 minutes to wait for the bus and
an hour to reach their destination. Among
the buses that take the longest are those
on routes that run through the neighbor-
hoods of Cortijo, Zarazota, Germania, Ciu-
dad Kennedy, Mazurén, Casablanca, and
Calle 222.

ry

(El Tiempo, 2018)
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Survey

In 2022, an exploratory survey was conducted to learn about users’
perceptions of and experiences with the city’s public transportation
system. The sample had about 60 participants, and they were cho-
sen at different locations in the zonal system. This approach en-
sured that the respondents were regular bus users in the context of
actually waiting for a bus, which made the responses more valid.

During the fieldwork, certain difficulties associated with public mis-
trust became obvious. A considerable number of the approached
people declined to take part in the survey, citing concerns about
potential safety issues. This reaction is a reflection of a common
event in urban public spaces, where high crime rates and the per-
ception of risk condition everyday interactions between strangers.

Despite these limitations, the collected data proved valuable for un-
derstanding the daily experience of local public transportation users.
The responses made it possible to identify aspects related to bus fre-
quency, perceived safety at bus stops, waiting times, and the strate-
gies individuals develop to cope with the system’s shortcomings.



Whattype of service
doyouuse?

How oftendoyouuse
thisservice?

What are yourmobility
altematives?

[Public Perception and Issues.]

54.6% of respondents primarily use SITP ur-
ban buses (blue), which highlights their cen-
tral role in everyday mobility in Bogota. In-
formal buses and TransMilenio follow closely
behind with 13.6% each, illustrating the exis-
tence of both formal systems and unregulated
alternatives that fill connectivity gaps. Com-
plementary services account for 9.1%, while
shuttle buses and traditional buses account
for 4.5% each. Overall, the results illustrate
the significant dependency on the zonal sys-
tem and the ongoing importance of informal
transportation as a necessary addition to the
official system.

64.3% of participants use public transporta-
tion daily, illustrating their high dependence
on the system for daily mobility. Meanwhile,
28.6% of participants said they use it spora-
dically, and only 7.1% said they use it two to
four days a week. These results show that pu-
blic transportation is the main means of tra-
vel for most users and plays a key role in their
daily lives. However, a smaller proportion of
users maintain occasional or complementary
use, which may be linked to specific journeys
or used in combination with other modes of
transportation.

The survey results show that, given the short-
comings or limitations of the public trans-
port system, the most common and interes-
ting responses from users point to various
mobility alternatives to complement or re-
place their usual journeys. Among the most
frequently mentioned options are taxis and
transport apps, which are perceived as fas-
ter and safer solutions, even at a higher cost.
A significant number of respondents use in-
formal buses, valued for their flexibility and
availability in areas where the formal system
has limited coverage. Finally, private cars and
motorcycles appear as individual alternatives
that offer greater autonomy.
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Howwouldyourate
theserviceyouare

using?
(From1to5)

When it comes to rating public transport
services on a scale of 1 to 5, the results show
that most people gave an average rating. Fif-
ty percent of respondents gave a rating of 3,
indicating moderate satisfaction. 14.3% rated
the service with a 2, reflecting a certain de-
gree of dissatisfaction, while another 14.3%
gave the highest rating of 5, indicating high
satisfaction. The rest of the participants ra-
ted the service with a 4, showing positive but
not uniform opinions. These results showed
that, in general, people were satisfied with
the service not so much because of its intrin-
sic quality, but because it represents the only
affordable transportation alternative at a rea-
sonable price. This suggests that the percep-
tion of satisfaction is more linked to the avai-
lability and affordability of the system than to
the experience of using it.

In terms of recommendations for improving public transportation
service, they touch on a few key points related to frequency, availa-
bility, and cost. Some of the suggestions that have been put forward
include increasing the number of TransMilenio buses, ensuring that
vehicles run more regularly, and reducing the price of the service. It
seems that users perceive adjustments that improve the accessibili-
ty and efficiency of the system as priorities, aspects that are directly
linked to the daily mobility experience in Bogota.

Whathasbeenyour
bestexperiencewith
the service?

When asked about their best public trans-
portation experience, people shared some
really interesting stories, even if they didn't
have many to choose from. Most respondents
said they hadn’t had a particularly positive
experience, or could not remember one. One
person said that the most important thing
for them was just having a way to get around
without having to walk to work. Other expe-
riences that were considered acceptable were
linked to specific service conditions, like tra-
veling on an empty bus without traffic or ta-
king a quicker route that avoided traffic jams,
which let them get to work on time. It’s inte-
resting to see how the things that make a po-
sitive experience happen are more influenced
by things like efficiency and comfort than by
the overall quality of the system.



[Public Perception and Issues.]

HOW Iong qre your Regarding public transportation, it seems

o > that users may experience waiting times ran-

'|'I'Ip$. ging from 10 minutes to 1 hour and 30 minu-
tes, depending on the route and time of day,
as indicated by the survey data. However, we
have received feedback from participants in-
dicating that, on occasion, two buses on the
same route arrive back-to-back, which can
result in notable variations in perceived wai-
ting times. It is important to note that these
results reflect the irregularity of service fre-
quency, an aspect that directly influences the
travel experience and users’ travel planning.

HOW Iong do you Wai'l' Regarding public transportation, it seems
that users may experience waiting times ran-
for the bUS? ging from 10 minutes to 1 hour and 30 minu-
tes, depending on the route and time of day,
as indicated by the survey data. However, we
have received feedback from participants in-
dicating that, on occasion, two buses on the

same route arrive, which can result in nota-
ble variations in perceived waiting times.

th'l' hqs been your When we asked about the worst experience

with public transportation, the responses we

WOI"S"' experience W“.h got were really interesting. A lot of people
fhe SerVice? talked about problems with how the system

is run and how safe it is. Many respondents
mentioned that the SITP could be more regu-
lar, pointing out that the buses are sometimes
a bit late or not very frequent. We also saw
some common problems with drivers, like
not knowing the route, closing the door befo-
re passengers can get off, or driving reckless-
ly on streets with potholes. Safety was also a
concern, with reports of passengers feeling
threatened by individuals in an agitated state.
Finally, users mentioned the inconvenience
of having to take multiple buses to complete a
journey, as well as the inconveniences caused
by protests that force passengers to leave ve-
hicles without a refund or to make additional
transfers. It’s clear that these responses are
pointing to some areas that could be impro-
ved. It seems that there might be a link be-
tween negative experiences and how well the
service is operating, as well as how safe and
reliable it seems.
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Method/
TulLlave.

Access to the mass transit system is mediated by the TuLlave card, an instrument that con-
centrates the functions of payment, control and traceability of the user. This process, although
brief, constitutes a key interaction between the citizen and the technological infrastructure of
the system. According to Norman (2013), everyday interaction systems should minimise the
cognitive and emotional burden on the user; however, the need to top up or search for functio-
nal outlets generates frequent friction in Bogota. The location and availability of top-up points
reflect territorial inequalities.

Do you have a
debit/credit card that
is associated with

Do you want to
have a Tullave
card?

Check if you
have Credit
on the card

v
Yes Virtual
v

Go to your

nearest
Transmilenio
station

You have access
toa phone that
has an NFC
Reader?

Do you have a
phone with
Access to

TransmiApp?

Buy an SITP Yes Download the
card Transmiapp

Put the card on
the NFC sensor

Are you planning on
using an informal
method of paying?

Go to your nearest
recharge point
Check if you have
credit

Do you have
enough Credit
on the card?

Your card is
personalized?

Recharge
your card

No

Physical

You want to
personalize it?

While in central areas there are multiple op-
~wsrn | fions, in peripheral neighbourhoods users
must travel additional distances to access the
service (Secretaria Distrital de Planeacion,
2022). This shows how the digital and physi-
cal infrastructure of public transport can re-
produce spatial inequalities (Lefebvre, 1974).
In symbolic terms, the TuLlave card repre-
sents the formal link between the citizen and
the public system. Its daily use materialises
the relationship between the institutional
promise of mobility and the concrete expe-
rience of the urban inhabitant

(Lopez & Ramirez, 2020).

Go to your nearest

Yes

Locate your nearest
Tullave
personalization
point

Go to your nearest Tullave
personalization point with a
personal document

—

Recharge your card
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Friction points

1. Limited Availability and Distribution

TuLlave cards are important for using public transportation in Bo-
gota, but they’re not always easy to find. Many neighborhoods don’t
have reliable sales points, forcing users to travel long distances just to
get one. Even in busy areas, kiosks might not have the cards you need
or they might only sell anonymous cards, which limits who can use
them.

2. Confusing Card Types and Benefits

TuLlave offers different types of cards: basic, personalized, and spe-
cial. However, the company does not clearly explain the differences
between these types of cards. Riders often don't realize that only per-
sonalized cards allow access to free transfers, credit rides, and balance
protection. This confusion causes many people to miss out on impor-
tant benefits or use the system in the least efficient way.

3. Problems with Personalization

To personalize a TuLlave card, you need to visit one of the few service
points, which are often full of people. The process can be slow and
complicated, with long lines and limited staff. For people who don’t
have a formal ID or know how to use technology, the step where you
personalize your account can be a problem when trying to access all
the transit benefits.

4. Cost and Recharge Friction

The card’s initial cost might be a challenge for users with low inco-
mes. There are not many recharge stations, especially in rural areas,
this makes it hard to keep a good balance. There are digital rechar-
ge options, but people don’t use them much because they don’t know
about them and they don’t trust online systems.

5. Lack of Integration: Digital Platforms

Apps and websites designed to help TuLlave users often don’t work
well or don’t always work as expected. Many riders have trouble
checking their balances, recharging online, or linking their card to di-
gital services. Problems like errors, a bad user experience, and lack of
notifications make things even harder, especially for people who don’t
know how to use digital tools.
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Planning.

Trip planning is the user’s first interaction
with the transport system and determines the
expectations and decisions that will guide the
subsequent trip. In Bogota, this process invol-
ves selecting the best combination of modes
- SITP, TransMilenio, zonal or alternative
transport - based on time, cost, and percei-
ved comfort (Secretaria de Movilidad de Bo-
gota, 2023). Planning is mainly supported by
mobile applications such as TransMiApp,
Moovit, and Google Maps, which allow for
real-time consultation of routes, schedules,
and occupancy levels. From a user experien-
ce perspective, this phase corresponds to the
cognitive moment of the journey: the indivi-
dual mentally organises his or her journey
before executing it.

Google maps

According to Norman (2013), effective inte-
raction with digital tools depends on usabi-
lity, immediate feedback and trust. However,
in the Bogota context, the fragmentation of
platforms and the lack of full integration be-
tween transport modes limit the efficiency of
the process (Vega & Gonzalez, 2021).

When it comes to public policy, planning de-
pends on how developed the technology is for
getting around. The ability to provide infor-
mation that is reliable, and easy to get is im-
portant for how much control users have and
how they feel about their experience (UITP,
2019). Adequate planning reduces uncertain-
ty and stress, which are essential elements for
sustainable and inclusive mobility.

Moovit Bus drivers Physical map
Asistants Bus stops

Etc. Guides

h A

Transmiapp
Etc.
Y

Go to your from Consult the
favorite App or . map or the
webpage Transmileno guides

Ask someone

system

Plan your
trip

Do you
Know what

No

T

bus and
stop to
take?

120



[System Analysis. |

Friction points

1. Fragmented Information Sources

Users have to look at different platforms; apps, websites, and station
maps, to plan one trip. There isn’t one system that combines real-time
data, route maps, and fare information for all types of transportation.
This fragmentation causes confusion, especially for people who are
not familiar with the system or for people without access to
smartphones.

2. Inconsistent Real-Time Data

Apps often show the wrong arrival times or don't update delays and
changes to routes. During busy times or when there are problems
with the service, people may arrive at the bus station expecting a bus
that has been sent to a different route or canceled. This makes people
distrust digital tools and rely on guesswork or word-of-mouth.

3. Complex Route Structures

TransMilenio’s trunk lines and SITP’s zonal routes use alphanumeric
lines connect, where to transfer, and how to reach peripheral destina-
tions requires prior knowledge or trial and error. This makes it hard
for new users.

4. Limited Predictability of Transfers

Even when a route seems good on paper, transfer points can be chao-
tic. Stations may be overcrowded, signs may be unclear, or feeder bu-
ses may be delayed. Planning a trip with multiple transfers can be
risky, especially when there is not much time or when the destina-
tions are far apart.
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Arrival.

The so-called first mile constitutes the initial
stage of urban travel and corresponds to the
route between the point of origin and the first
connection with the transport system (Mén-
dez, 2019). In Bogota, this stage is usually
done on foot and is conditioned by the quality
of public space. Discontinuous sidewalks, in-
formal occupation of the pavement, and per-
ceived insecurity are recurring factors that
affect the user experience (Bogota Mobility
Secretariat, 2023). The first mile shows the
connection between mobility and the territo-
rial structure. According to Gehl (2010), the

Yes

way pedestrian spaces are designed affects
how safe and comfortable people feel. In Bo-
gota, the lack of continuous infrastructure
and high traffic density create tensions be-
tween pedestrians, cyclists, and private vehi-
cles. In this sense, the first mile acts as a filter
to decide who can participate. When public
spaces lack the necessary conditions, users
find mobility to be a physical and emotional
challenge. This means that the first experien-
ce affects how the whole trip is remembered
(Vega & Gonzélez, 2021).

Do you want to
walk?

No

Transportation
Method

_

2
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Public

w
other }7
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Friction points

1. Poor Last-Mile Infrastructure

Sidewalks that lead to stations or bus stops are often in bad condition.
They are cracked, narrow, or blocked by things like street vendors
and parked cars. In neighborhoods on the periphery, there may be no
sidewalks. This forces users to walk along roadsides or through unsa-
fe areas just to reach the system.

2. Inadequate Signage and Wayfinding

Many users have a hard time finding the nearest SITP stop or Trans-
Milenio entrance because there is a lack of clear, consistent signs. In
busy or informal areas, stops may be hidden, unmarked, or moved
without warning, causing confusion and wasting time.

3. Exposure to unsafe conditions

Going to the system often means walking in the dark on streets with
few lights, at lonely corners, or in dangerous places. Women, older
adults, and young people are especially at risk during early morning
or late evening commutes, when there is less traffic and fewer people
are around.

4. Limited Modal Integration

It’s often hard to get from walking, biking, to taking public transit.
There aren’t enough bike storage options, and the routes that connect
to sidewalks and streets might not be easy to navigate. This makes it
less likely that people will use more than one way to travel, and more
likely that they will use informal or unsafe options.

5. Environmental Discomfort

Rain, heat, and pollution can make it hard to get to the system. Many
stops don’t have shelters, shade, or seating, so people have to wait
or walk in the sun or rain. This is especially hard on children, older
adults, and people with disabilities.
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Entering the

system.

Entering the system—through turnstiles or
validators—symbolizes the transition from
an open public space to a controlled environ-
ment. This act embodies the user’s transition
to a logic of collective and regulated mobility
(Sheller & Urry, 2006). At TransMilenio sta-
tions, the high density of users generates phy-
sical contact and spatial stress, especially du-
ring peak hours. Studies by CAF (2022) show
that overcrowding and disorder are among

the main things that make users unhappy.
However, passengers can also work together
to move around, showing that people can
adapt to traffic problems. According to Le-
febvre (1974), this space is a social creation, a
living network that expresses both order and
conflict. When someone enters the system,
there is a negotiation between the rules of the
system and the user’s daily practices.

No

7A

have time?
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‘wanna wait
for asit?

—Yes—

X
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Do you want No
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full?
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Wait for
your bus

Go to your
bus stop
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Friction points

1. Station and Stop Accessibility

Many TransMilenio stations are on elevated structures or are located
across high-traffic roads through bridges or tunnels. This can be cha-
llenging for older adults, people with disabilities, or those with chil-
dren. SITP stops often have problems. They don’t have signs, lighting,
or shelters. This makes them hard to find and uncomfortable to wait
at. This is especially true in the outer zones.

2. Turnstile and Card Reader Failures

TransMilenio has malfunctioning turnstiles and card readers. This
happens a lot during peak hours. People may tap their TuLlave card
more than once without success, which causes delays and frustration.
Sometimes, SITP buses don’t register cards, which leads to disputes or
people having to pay cash.

3. Overcrowding at Entry Points

During rush hour, the entrances to the station get very crowded. The-

re are long lines to get in and the platforms are packed. In SITP, buses

sometimes arrive at full capacity and skip stops, leaving passengers
behind.

4. Lack of Clear Signage and Wayfinding

TransMilenio stations can be confusing for people using them for the
first time. Directional signs are often faded, inconsistent, or blocked
by crowds. In SITP, many stops don’t have route maps or real-time
arrival information, which makes it hard to know if you're getting on

the right bus.

5. Safety and Exposure
Entering the system often means walking through areas with poor li-

ghting, crossing bridges where people can see you, or getting off a bus
at a remote stop. These conditions can make people feel insecure, es-

pecially women, young people, and older adults.
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Waiting Time.

Waiting at the bus stop or at the gate is one
of the most important stages in the percep-
tion of service quality (UITP, 2019). In the
case of Bogota, waiting times are perceived
as excessive due to the variability in bus fre-
quency and the limited accuracy of digital
tools (TransMiApp, Moovit). Waiting is a
time when you are not moving, but you are
still moving from one place to another. Augé
(1992) describes it as a moment that is pau-
sed within the “non-places” of modern

[ _THE Iy 1)
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mobility. In this section, users develop adap-
tive strategies, such as using a mobile phone,
having occasional chats, or simply observing
their surroundings. People don’t like having
to wait at bus stops in bad weather like rain
or cold. This makes them like the bus system
even less. The quality of furniture, covera-
ge, and lighting are all important in making
the waiting area more comfortable and safe
(Gehl, 2010).
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Friction points

1. Exposure to weather and pollution

Most waiting areas don't have enough shelter, shade, or seating. Pass-
engers are exposed to rain, intense sun, and street-level pollution, es-
pecially at busy city streets or outdoor train stations. This discomfort
is worse for older adults, children, and people with health conditions.

2. Insecurity and Vulnerability

Waiting areas, especially in less busy areas, are often poorly lit, se-
parated from other areas, or located near areas with a lot of crime.
There are no security guards or cameras, so there is more risk of theft,
harassment, and violence, especially in the early morning or late eve-
ning.

3. Lack of Real-Time Information

Many bus stops and train stations don’t show the right arrival times
or service updates. Screens may be broken or missing, and mobile
apps often don’t show delays or changes in route. This uncertainty
forces users to wait without knowing what’s going on, increasing their
anxiety and reducing their trust in the system.

4. Overcrowding and Disorder

During the busiest times of day, the platforms and stops are very
crowded, with not much space to stand or move. Lines are often in-
formal or ignored, which leads to pushing, jumping the line, and ten-
sion among passengers. This chaotic environment can be very stress-
ful, especially for those who are most vulnerable among us.

5. Informal Vendors and Obstructions

Street vendors make things convenient, but they also block the way
for people walking by. Sometimes, this causes problems between pas-
sengers and the people selling things. It also makes things look messy
and makes it hard for people to move around.
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The trip.

“Travel phase” refers to the actual journey
through the transportation system. On this
trip, people can enjoy the comfort, safety,
cleanliness, and speed that are part of the ser-
vice. In Bogota, using TransMilenio or SITP
is seen as having mixed feelings. While it co-
vers a lot of territory and is relatively cheap,
it has problems like overcrowding, irregular
schedules, and people feeling unsafe (Lopez
& Ramirez, 2020). This phase is the most
emotionally intense because the person is
constantly interacting with other passengers

and the physical environment of the vehicle.
According to Bissell (2018), traveling with a
group is also a way for people to socialize and
learn about the city. But poor ergonomics,
traffic, and noise can make it hard to enjoy
your trip. The quality of the trip affects how
people think about the system and whether
they want to use it in the future. A smooth,
comfortable, and predictable journey makes
users feel confident and encourages them to
use transportation in a way that can be main-
tained in the long term (CAF, 2022).
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Friction points

1. Overcrowding and Physical Discomfort

TransMilenio buses are often very crowded, especially during the
busiest times of day, standing for long periods in tightly packed con-
ditions can cause physical strain, limited mobility, and higher stress.
SITP buses can also get crowded, especially on popular routes where
buses don’t come often.

2. Unpredictable Travel Times

Even though buses have fixed routes, they often experience delays for
various reasons, like traffic congestion, mechanical issues, or opera-
tional delays. TransMilenio’s special lanes help, but buses and SITP
vehicles still have to share the road with other vehicles, so they're of-
ten late. This unpredictability makes it hard to plan and can cause
stress for people who need to travel at certain times.

3. Safety and Security Concerns

Pickpockets and harassers often target crowded buses and stations.
The lack of security guards and fast emergency response systems
makes passengers feel unsafe. This is especially true for women,
young people, and older adults. Poor lighting and cameras in certain
areas make these risks worse.

4. Lack of Real-Time Information During Transit

Once on the bus, passengers rarely receive updates about delays,
changes to the route, or disruptions to the service. There aren’t many
screens or announcements on the bus, and mobile apps often have
poor signal or don’t update. This makes riders unsure about how to
get where they're going.
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The transfer.

The transfer phase is defined as the period
during which users transition from one mode
or vehicle to another within the transport
network. This phase is considered a pivotal
point in the journey, as it serves as a crucial
link between different stages of the trip. In
the context of Bogota, this phase frequently
occurs when passengers transition from the
SITP feeder to the TransMilenio trunk li-
nes, or between formal and informal modes
of transportation such as vans, bicycle taxis,
or walking (Parada Celis & Villamizar Rope-
ro, 2023). Despite its transitional nature, this
phase exerts a significant influence on users’
perceptions of the system’s efficiency, com-
fort, and continuity. Obstacles such as long
walking distances, inadequate signage, and
exposure to weather or insecurity have been

Method

identified as common challenges that increa-
se travel time and reduce the perceived quali-
ty of the journey (CAF, 2022). For passengers,
the transfer phase is especially important.
They might notice changes in their surroun-
dings, different ways to move through the
airport, and sometimes a less reliable servi-
ce. As Bissell (2018) explains, movement be-
tween spaces is important for both function
and emotion. It helps travelers understand
their place in the city. In Bogota, many peo-
ple describe transfers as moments of stress,
confusion, and crowding, especially at busy
stations like Portal Américas or Avenida Ji-
ménez. These problems show that there are
problems with how transportation infras-
tructure is designed and coordinated

(L6pez & Ramirez, 2020).
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Friction points

1. Poor Synchronization Between Services

The timing of transfers is often not reliable. Bus schedules may be late
or early, so passengers may have to wait a long time or miss their bus
entirely. When the bus and feeder services don’t work together; it can
cause problems like delays and missed connections.

2. Inadequate Transfer Infrastructure

Many transfer points don’t have the right signs, shelters, or lights. In
TransMilenio, moving between platforms or stations can mean wal-
king long distances, going up and down stairs, or going through crow-
ded corridors. SITP transfers often happen at informal stops where
it’s not clear where to wait or which bus to expect.

3. Limited Real-Time Information

Passengers usually don't get real-time information about connecting
buses. Apps may not show delays or changes in routes, and station
screens, if there are any, are often old or not working. This makes it
hard for users to know if their transfer is still possible or if they need
to change their plan.

4. Physical and Safety Barriers

Going from one place to another can mean crossing dangerous streets,
walking in dark areas, or going through busy areas. Older adults, peo-
ple with disabilities, and women traveling alone are at particularly
high risk during these transitions, especially in less populated areas.

5. Fare System Confusion

The TuLlave card lets you transfer within a 95-minute window, but
many users don’t know about this or miss the time limit because of
delays. Some people mistakenly pay twice. Others lose benefits be-
cause their card isn’t personalized or properly registered.
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EXit.

Arrival at the partial or final destination of
the system marks a change in spatial and
emotional perception. The user leaves the
closed environment of mass transport and
rejoins the open urban space. This transition
highlights the discontinuities between the
transport system and its immediate surroun-
dings: deteriorated access, lack of signage and
lack of pedestrian connectivity (Secretaria
Distrital de Planeacion, 2022). According
to Merleau-Ponty (1945), the experience of
arrival is also a physical experience. After fe-
eling limited, the body becomes independent
again. When you reach your destination, you
feel relieved, but you're also tired and your
senses are overwhelmed. In terms of evalua-
tion, the arrival is the highlight of the journey,
if the environment is not safe or confusing
when the user is leaving, the user will have a
negative perception of the whole trip. So, the
quality of the arrival is an indirect way to
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measure the success of the mobility system.
The last mile represents the end of the jour-
ney and the user’s return to their everyday
environment. The final part of the route,
which is usually for people walking or cycling,
depends a lot on the quality of the city around
it. Gehl (2010) says that the things that deter-
mine how liveable public spaces are include
things like continuity, lighting, and safety. In
Bogota, the last mile of the journey is often
the most dangerous. The streets are poorly
lit, the sidewalks are broken, and there are a
lot of cars. These conditions make people feel
less safe and want to rely on cars and other
motorized vehicles (Vega & Gonzalez, 2021).
From a public policy perspective, the last
mile raises the need to integrate transport
planning with proximity urbanism. A mobi-
lity system is only complete when users can
reach their destination safely, comfortably,
and easily (Lefebvre, 1974; UITP, 2019).
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Friction points

1. Disorientation at Exit Points

Many TransMilenio stations have multiple exits, but they are often
poorly marked or have unclear directional signs. If you don't know
the layout, you might end up on the wrong side of a busy road or far
from where you're going. With SITP, it can be hard to know exactly
where to get off because informal or unmarked stops are common,
especially in the outer zones.

2. Unsafe or Inaccessible Surroundings

Exiting the system often means walking in dark, broken streets or
crossing busy streets. These conditions are dangerous for older adults,
people with disabilities, and children. In some areas, there are no si-
dewalks. This means that people on bikes have to walk along the road
or cross dangerous streets.

3. Lack of Last-Mile Connectivity

Once outside the system, users often have to walk long distances to
reach their final destination. Some neighborhoods may not have bike
lanes, safe places for people to walk, or other ways to get around like
mototaxis or shared vans. This gap makes the transit system less effi-
cient.

4. Exposure to Insecurity

It can feel unsafe to leave at night or in remote areas. Some stations
and stops are located near areas with high crime rates. The lack of se-
curity or surveillance at these locations can make them more vulne-
rable. Riders may avoid certain exits altogether, even if they’re closer
to home.

5. No Feedback or Support Channels

If users experience problems, such as card errors, missed stops, or sa-
fety incidents, there is no way to report them or get assistance right
away. Exit points don't usually include help desks, QR codes, or signs
that direct users to support services. This means that users are dis-
connected from the system once they step out.
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Informality
as a solution.

In Colombia, transportation has always been
designed around private cars, which has had
a significant impact on how people get around
and move through cities. Since the 1950s, ci-
ties have grown unchecked, with a lack of
clear rules for getting around and more spa-
ce given to roads for cars; all of which has
created a system that leaves many people be-
hind (Pefia Rodriguez, 2020; Carmona Ro-
jas, 2020). As a result, there is heavy traffic,
polluted air, and difficult access to buses or
public transportation, especially in remote or
poor areas. Relying so heavily on cars not only
reflects a social custom linked to luxury and
convenience, but also reveals a lack of equity
in how money is spent and how the territory
is organized: it privileges traveling alone over
traveling together (Pefia Rodriguez, 2020).

Due to these trends, systems such as TransMi-
lenio in Bogota appeared late and in a limited
form to address urban mobility problems. Al-
though their idea was to speed up travel and
reduce traffic jams, they fail to reach many
places, have infrequent buses, and offer little
integration, leaving many people dissatisfied.
According to Peiia Rodriguez (2020), there is
a clear gap between what the authorities deci-
de and what people really need when moving
around the city: to be able to get around easily,
have quick options, and feel safe. In response
to this, unregulated transport is growing as a
practical solution to the failures of the official
system, operating alongside it but outside the
established channels. Unregulated transpor-
tation in Colombia appears as a spontaneous
response when there are not enough legal op-
tions. As Carmona Rojas (2020) mentions,
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this type of mobility does not occur by chan-
ce, but rather reflects problems in the orga-
nization of urban space and the government’s
failure to provide fair transportation for all.
This has led to the emergence of motorized
tricycles, unlicensed buses, private vans, or-
ganized groups, and alternative apps, all of
which show how people find solutions where
official services do not reach. This goes hand
in hand with the chaotic growth of cities, as
new residential areas spring up far from es-
tablished routes, leaving some sectors cut off
from the rest of the network. Thus, these in-
formal forms end up playing a key role: they
bring remote neighborhoods closer to the
main transportation routes (Carmona Rojas,
2020; Fondo de Prevencidon Vial, 2013).

People often choose informal transportation
not only because it reaches more places, but
also because it is faster, changes according to
needs, and adapts to the real environment.
Far from the formal sector, which follows
strict rules and set schedules, the unregulated
sector reacts instantly when urban demand
rises or falls. This ability to move around wi-
thout rigid rules is very important where pu-
blic management fails to handle how people
travel every day.

According to Carmona Rojas (2020), this
type of mobility appears precisely where the
state is lacking, showing that access to trans-
portation is not always guaranteed by rights,
but depends on circumstances. So, although it
reflects deep imbalances in society, it also re-
veals collective creativity and solutions crea-
ted from the bottom up.
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[Informality as a Solution]

The Road Safety Fund (2013) adds another
perspective, viewing informality not only as
a result, but also as a flexible response to sys-
temic shortcomings. From this point of view,
traveling in unregulated vehicles not only sol-
ves transportation issues, but also opens up
job opportunities for many people. Thanks to
their low costs and quick adaptation to popu-
lar areas, they serve as a solution to unemplo-
yment or unstable jobs. Even so, this practical
side brings road hazards, legal problems, and
doubts about continuity, because several of
these systems operate without clear rules or
minimum coverage, leaving both drivers and
passengers exposed.

Although many have tried to eliminate or le-
galize unregulated transportation, it remains
present and growing in almost all of Colom-
bia. This shows that this form of transporta-
tion is not just a violation of the rules, but so-
mething deeply rooted in how mobility works
here (Pefia Rodriguez, 2020; Carmona Rojas,
2020). Seeing it as useful and real forces us to
rethink transportation decisions with a clo-
ser look and one that is adapted to the local
context. We must aim for urban designs that
include these clandestine routes within sus-
tainable transit, using gradual processes to
regulate them, talking with those who par-
ticipate, and improving public management
(Road Prevention Fund, 2013). In this way,
the irregular could cease to be a sign of mar-
ginalization and become a tool for connecting
areas.

Unregulated transportation in Colombia is
not just chaos, but a clear result of govern-
ment gaps, community pressures, and econo-
mic conditions. It arose because official ser-
vices are either unavailable or dysfunctional;
however, it continues to grow thanks to how it
fits into everyday life in cities. IYar from being
a mistake, this form of transportation shows
how people seek real solutions when there
are no fair options for getting around (Pefia
Rodriguez, 2020; Carmona Rojas, 2020). Un-
derstanding this well means leaving punitive
views behind and including, from the plan-
ning stage, all those means and people that
really move the country forward.
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Collective buses

In many suburbs of Bogota, buses or vans don't follow official routes.
Instead, they pick up and drop off passengers “on demand” or at in-
formal stops. These vehicles emerged because regular buses and tra-
ins didn't offer enough routes, frequency, or connections in areas with
few transport options. Before reforms to Bogotd’s bus system, many
buses competed for passengers, causing traffic, safety issues, and in-
efficiencies (Parada Celis & Villamizar Ropero, 2023).

Informal bus operators often belong to networks with little visibility
or regulatory oversight. This makes it hard to manage cities and pro-
tect riders’ rights (Heinrichs, Goletz & Lenz, 2017). These informal
buses play a practical role by covering areas where formal transport is
lacking. However, they also bypass rules on service quality and labor
conditions. This creates tension between expanding access to mobility
and ensuring good governance.




Mototaxis

The mototaxi service has grown a lot, especially in rural or hard-to-
reach areas of the city and its suburbs. However, it is prohibited in
the urban area of Bogota. This type of transport is a fast, flexible, and
low-cost option for trips that aren’t well covered by formal transport.
It’s basically a part of how people get around, even if it’s not always
recognized (Behrens, Chalermpong & Oviedo, 2021).

From the point of view of employment, this informal way of getting
around is also thought to be closely related to the workings of infor-
mal economies. People who can’t find formal jobs often turn to dri-
ving motorcycle taxis. But being informal can be dangerous. You mi-
ght not have insurance or follow the rules of the road. You might get
into accidents, and the government might make it hard for you to do
this activity (Heinrichs, Goletz & Lenz, 2017).

[Informality as a Solution]
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Bicycle taxis

Bicycle taxis (also called “bicitaxi” tricycles) are human-powered or
assisted (in some cases electric) vehicles that don’t have fixed rou-
tes. They're usually used for very short trips or as “feeder” services to
the main transport system, especially in the working-class neighbor-
hoods of Bogota (CEMORE, n.d.). A study by the Bogota Mobility Se-
cretariat found that the number of bicycle taxis in the city increased
by 52% between 2013 and 2019. The number went from about 3,054 to
4,646 vehicles (Parada Celis & Villamizar Ropero, 2023). They offer a
useful alternative in some areas, helping people get around, but they
also create challenges related to regulation, safety, employment, and
planning (ITF/OECD, 2019).
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Informal shared taxis

Informal shared taxis are private cars that pick up several passengers
sharing a route. They often serve areas where the formal system does
not have enough coverage, especially during rush hour. In Bogota, the-
se shared taxis are a way to meet the city’s transportation needs when
there aren’t enough traditional options available (Behrens, Chalerm-
pong & Oviedo, 2021). This type of service has two sides. On the one
hand, it makes things more accessible and flexible. On the other hand,
it affects regulation, competing with formal transport, user safety, and
driver labor protection.

[Informality as a Solution]
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Informal vans

In the suburbs of Bogota, such as Ciudad Bolivar or Usme, people of-
ten use SUVs or pickup trucks to transport passengers. These vehicles
circulate in urban and rural zones, especially in areas where buses
don’t provide reliable service. They usually operate independently,
without permits or formal oversight, and are part of the city’s infor-
mal mobility landscape. For many residents, they offer a flexible and
accessible alternative, filling critical gaps left by formal public trans-
port systems. However, their informality raises concerns about safety,
regulation, and long-term sustainability. (Parada Celis & Villamizar
Ropero, 2023)
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[Informality as a Solution]

Groups on social media.

Finally, there is a new trend of WhatsApp groups or other social me-
dia groups that organize carpooling within neighborhoods or commu-
nities. People coordinate to share a vehicle, route, or journey, in some
cases at a reduced or symbolic cost (ITF/OECD, 2019). This informal
way of getting around is an example of how people and communities
work together to meet their transportation needs when public trans-
portation is not available.
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Territorial

148

Challenges.

The analysis of the data above allowed us to create a map of the city of
Bogota. This map shows how the city’s social, economic, environmen-
tal and cultural factors work together to create its urban structure.
This approach showed how inequalities and different rates of growth
have shaped a fragmented city, where opportunities, services and re-
sources are distributed very unequally. By looking at information on
mobility, informality, governance, culture and the environment, we
were able to identify the main problems that affect the city’s ability to
change in a sustainable way.

There are six problems with the map that show the city’s main struc-
tural problems. The most important problem is inequality, which
makes it hard for people to access education, jobs, and services. Being
informal can help deal with exclusion, but it also makes the city very
vulnerable. Problems with mobility make things more difficult for
people and the environment. Organizations tend to be weak and stru-
ggle with cooperation, which complicates effective planning. At the
same time, the city’s social and cultural resources are under pressu-
re because they are not being recognized. The city is growing, which
puts the ecosystems that keep the city going at risk.

All these problems are connected. The same problems are shown in
how Bogota is developed. If we understand this, we can see the city as
a whole. Every part of the city affects the others, this means we can
use this idea to help design the city, plan for the city, and create good
public policies. We can do this in a way that is fair to everyone and
does not hurt the environment.
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Territorial Inequality as
a Structural Driver.

The problem of unequal access to resources is made even worse when poor communities don’t
have access to good schools and other facilities, and when economic opportunities are focused
in one central area. This spatial mismatch forces long trips to work, limits opportunities for
people to move up in their careers, and makes it hard for people to get ahead.

Weak Governance &
Fragmented Action.

The problem of unequal access to resources is made worse when poor communities don’t have
enough schools or other facilities, and when there are not many good jobs available. This spa-
tial mismatch forces long commutes, limits upward mobility, and perpetuates cycles of exclu-
sion.

Mobility Gaps &
Transportation Issues.

Poor or non-existent public transportation makes it hard for people to get to jobs, schools, and
other places. This also makes the air quality in these areas worse. This double impact makes
social and environmental inequalities worse.
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Informality as Both
Survival & Exclusion.

Informality is very important for many people who live there. It provides housing, income,
and support networks. But it is often not included in formal planning and regulation. This ten-
sion makes people feel like they could be forced to leave their homes or lose their jobs at any
moment.

Cultural & Social Capital
Being Pressured

Bogota’s cultural and social life — from local groups to art; is an important part of who people
are and how they come together. But it is not given enough value, money, or attention. Someti-
mes, it is even stopped. This makes the community weaker and makes it harder for the city to
change in a way that includes everyone.

Environmental Vulnerability
& Urban Expansion.

The city of Bogota is growing, and this is hurting its environment. There are more and more
people living in Bogota, and this is making it hard to protect the natural world around the city.
There are also more people living in informal areas, which are not as well managed. This is
making it hard to have enough water for everyone. The environment is being destroyed, and
this is having a worse effect on poor communities.
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S
Challen

A detailed look at the Integrated Public Transport System (SITP) and
TransMilenio in Bogota showed some big problems that make it hard
for people to use the system and make it not very efficient. Looking
at data on how it is run, the infrastructure, how easy it is to get to bus
stops and how people feel about it, we can see that there are problems
with how well it works and how well it fits together. These problems
make it hard for the system to be the main way people get around the
city. Looking at this information, we can see that there are problems
with the network that make it hard for people to use public transport
every day.

Based on this information, we can see five big problems that make it
hard for the transport system to work well. The problems with the
user experience make the different parts of the system: the apps, sig-
ns, bus stops and vehicles. not work well together. This causes confu-
sion, people to waste time and feel uncertain. On top of this, there are
physical and infrastructural problems that make it hard for people
to get on and off the bus, especially for people with reduced mobility,
older people and people with children. The system is unreliable, with
delays, cancellations and buses not coming at the right times. This
makes people lose trust in the system and means it can’t be relied on
to help people move around the city.

There are two extra problems that make it harder for people to get
around. On one hand, it is dangerous for people to travel to work or
school. This is especially true for women, young people, and older
adults. It also makes people feel less happy in the city. On the other
hand, areas that are farther from the city center have fewer services,
not all the buildings have the same infrastructure, and there are fewer
government offices. This makes the city more unequal. Together, the-
se problems show that Bogota’s transportation system needs to be im-
proved in a way that makes it easier for people to trust it, and makes it
easier for people to get around the city.

ystem

ges.
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Fragmented System Experience
Undermines Usability.

Bogota’s public transportation system is a mess. It's made up of different components, like
apps, stations, buses, and signs, that don’t work together. This fragmentation makes it hard for
users to trust the system and use it.

Physical & Infrastructure
Barriers.

Problems with infrastructure like sidewalks or station facilities, create physical obstacles that
make the system harder, slower, and more dangerous to use. This is especially true for people
with disabilities, older adults, or those traveling with children.

Peripheral & location
Disadvantage.

Neighborhoods on the edge of the city have it worse. They have fewer stores and places to
charge their card, less bus service, unsafe or incomplete infrastructure, and less help from city
officials. This makes it harder for people to move around and limits opportunities for people
to get ahead.
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Operational Unreliability
Disrupts Continuity.

The problem of unequal access to resources is made worse when poor communities don’t have
enough schools or other facilities, and when there are not many good jobs available. This spa-

tial mismatch forces long commutes, limits upward mobility, and perpetuates cycles of exclu-
sion.

Vulnerability & Insecurity
Are Built Into the Journey.

At almost every step; from walking to the station to waiting on the platform. People are more
likely to be victims of crime, harassment, and bad conditions. These risks affect women, young
people, and older adults more than other groups. This makes them less likely to use the inter-
net and creates even greater inequality.
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Challenges Map.

Territorial Inequality
as a Structural Driver

Informality as Both
Survival and Exclusion

Mobility Gaps

Weak Governance and
Fragmented Action

Cultural and Social
Capital Under Pressure

Environmental
Vulnerability and
Urban Expansion
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Geography and Infrastructure
Politcal Division and Localities
Matural Boundarias
Land Use and Sprawl
Geographical Risks

Demography
Population Destribution by Locallties
Ageand Life Cycles
Internal and External Migration
Gander Compasition
Household Size and Structure

Infrastructure and Public Space
Housing and Popular Urbanism
Collective Facilities
Urban Furniture and Signage
Public Space Cuality and Maintenance
Urban Renewal and Expansion

Ethnography
Soclal and Cultural Diversity
Uriban Bodies and Spatial Experiences
Marratives and Collacthve Mamony
Infomal Soclal Interactions
Ethnographic Observation/Clilzan Agency

Governance and Public Pollcy
Urban Flanning and Land Managemant

Budget Management and Public Resources
Citlzen Participation and Cwersight
Public Space Regulation and Morms
Interinstitutional Coordination

Urban Economy
Formal and Informal Commerce
Entreprenaurship and Digital Economy
Economic Hubs
Employment and Income Policles
Popular, Solidarity, and Gara Econombas

Culture, Education and Identity
Cultural Spaces and Facllities
Formal Education
Popular Exprassions and Festhvals
Material and Immaterlal Herltage
Ethnic, Linguistic, and Generational Diversity

Soclal fabric and Security
Community Networks Terrtorial Solidarity

Wickanca and Percaption of Insacurity
Soclal Inclusion and Equity
Soclal Services
Institutional Trust and Community Resilisnos

Environment and Sustainability
Sold Waste Management and Recycling
Adr Cuality and Emissions
Green Areas and Urban Blodhwersity
\Water Management

Mobility and Connectivity
Mass Transit

Active Mobility
Intermadality and Accessbility
Aoad Infrastructure and Malntenance
User Technologies and Information
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TuLlave
Limited Avallability and Distribution
Confusing Card Types and Benafits
Personalization Bottlenecks
Cost and Recharge Friction
Lack of Integration with Digital Platforms

Fragmented System
Experience Undermines
Usability

Planning
Fragmented Infommation Sources
Inconsistent Real-Time Data
Complex Route Structures
Limited Predictability of Transfers

ooor miﬂf}‘g:%ﬂmmum Physi ca l a nd

Inadequate Signage and Wayfinding

Exposure o Unsafe Conditions ’ I nfrastructu re

Limitad Modal Integration

Environmantal Discommfort } . | Barriers

Entaring
Statlon and Stop Accessibility
Turnstile and Card Reader Fallures
Owvercrowding at Entry Polnts
Lack of Clear Signage and Wayfinding
Safaty and Exposure

Operational
Exposure lowtﬁl?and Poliion @ | /| ° Un reliabi I'ity Disru pts
Unpredictable Travel Times - 1 1 Conti n u ity

Lack of Real-Time Information [T
Informal Viendors and Obstructions [ o
Safety and Exposure [

Trip
Owercrowding and Physical Discomfort
Unpredictable Travel Timas
Lack of Real-Time Information During Transit
Safety and Securty Conceimns

Vulnerability and
Insecurity Are Built
Into the Journey

Transfer
Poor Synchronization Babwean Servicas
Inadequate Transfer Infrastructure
Physical and Safaty Bamars
Fare System Confusion
Limited Real-Time Information

» | Peripheral
e vesseeins Somomiogs ' Disadvantage

Lack of Last-Mile Connectivity

Exposure to Insecurity
Mo Feadback or Support Channels
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Case Studies
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This section presents a series of case studies
that show how different actors, both institu-
tional and informal, have addressed the cha-
llenges of public transport in various cities
around the world. The selection is organized
into six scenarios, each of which brings to-
gether a set of experiences that illustrate the
tension and complementarity between solu-
tions promoted by official frameworks and
those that emerge from the daily practices of
citizens.

Each scenario includes five cases of formal
means, initiatives developed by public ins-
titutions, official operators, or regulated
projects, along with five cases of informal
means, which correspond to spontaneous,
adaptive, or community responses that have
emerged to fill gaps and improve urban mo-
bility. This comparative structure allows
us to identify patterns, contrasts, and les-
sons learned between both types of approa-
ches, revealing how the interaction between
the formal and the informal shapes new
possibilities for the design of more inclu-
sive and resilient transportation systems.

Beyond the description of each case, the pur-
pose of this section is to analyze its relevance
as input for systemic design and user expe-
rience in public mobility. By bringing these
practices into dialogue, we seek to unders-
tand how formal solutions can benefit from
the flexibility of the informal, and how com-
munity initiatives can inspire public policies
that are more sensitive to the real needs of
people.
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Direct regulation of bus services

The city of Nottingham, located within the
United Kingdom, has distinguished itself
through the implementation of a distinctive
public transport management model. This
model is characterised by the direct regula-
tion of bus services through the utilisation
of innovative legal and institutional instru-
ments. This approach emerged as a response
to the challenges posed by the national dere-
gulation of public transport that commenced
in the 1980s. The repercussions of this dere-
gulation, as evidenced by Rye (2010), inclu-
ded the fragmentation of services, a paucity
of coordination, and a decline in the quality
perceived by users. In the face of these cha-
llenges, Nottingham City Council adopted
a range of strategies that sought to balance
market efficiency with the necessity to ensu-
re minimum standards of service, accessibili-
ty, and environmental sustainability.

A key program that was started in 2010 in
the city of Nottingham is called the Statu-
tory Quality Partnership Scheme, or SQPS.
This plan created a formal and legally requi-
red agreement between the local government
and bus companies. In this agreement, both
parties agreed to take on different responsi-
bilities. The operators promised to use vehi-
cles that pollute less, make it easier for people
to get around, train their staff, and give users
the latest information. In return, the city pro-
vided high-quality infrastructure, such as de-
dicated lanes, modern shelters, and real-time
information systems (Transport Nottingham,
2024). As a result, the SQPS made it easy to
control who could access the main areas. This
made sure that only operators who met the
required standards could use the most popu-
lar infrastructure.

The legal framework for these measures co-
mes from the Transport Act 2000, which
created the Quality Partnership Schemes
and Quality Contract Schemes. These ins-
truments allow local governments to set ru-
les about the services and quality that pri-
vate companies must meet in certain cities
(Rye, 2010). The 2021 National Bus Strategy
led to the expansion of Nottingham’s regu-
latory mechanisms through Enhanced Part-
nerships. This strengthened public-private
cooperation and allowed access to national
funding for infrastructure and fleet impro-
vements (Nottinghamshire County Council,
2022). This combination of agreements and
laws shows an evolution towards a hybrid
model of transport governance.

The efficacy of these policies is evident. Not-
tingham has achieved notable levels of public
transport utilisation in comparison to other
British cities, along with an enhancement in
perceptions of reliability and quality of ser-
vice (Centre for Cities, 2024). Furthermore,
the integration of complementary policies,
such as the Workplace Parking Levy, which
taxes private parking at businesses to fund
transport enhancements, has contributed to
the reduction of congestion and the enhance-
ment of the competitiveness of the bus rela-
tive to the car (Rye, 2010). However, limita-
tions persist: the SQPS does not confer direct
control over fares and frequencies, resulting
in the partial reliance on the commercial lo-
gic of operators (Napier University, 2016).
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Helsinki, Finland - Regional transport inte-
gration under Helsinki Region Transport.

The creation of the Helsinki Region Trans-
port Authority (HSL) marked a turning
point in the governance of public transport
in the Helsinki metropolitan area. Founded
in 2010 by unifying services managed by di-
fferent municipal agencies, HSL consolida-
ted the planning and management of buses,
trams, metro, subways, commuter trains and
ferries under a single inter-municipal entity
(Helsinki Region Transport [HSL], n.d.-a).
This process made it possible to overcome
the previous institutional fragmentation and
to establish a coordinated mobility strategy
between more than ten municipalities, aimed
at improving operational efficiency, reducing
car use and promoting a sustainable trans-
port model (Centre for Cities, n.d.).

One of the most important parts of the model
was fare integration. HSL introduced a zonal
fare system that applies to all forms of trans-
portation. This system lets users travel with
a single ticket within specific areas (HSL,
n.d.-a). This integration was made easier
with the HSL App, which is a mobile appli-
cation that helps people plan their trips, pay
digitally, and get real-time information about
service disruptions or changes. These tools
made it easier for different modes to work
together; which made the system seem more
unified and user-friendly for passengers.

When it comes to technology, HSL focused
on making things easy to use together and on
sharing data openly. The Open Data program
lets the public use real-time route, schedule,
and location data for all modes of transpor-
tation. This allows third parties to create new
services like trip planning apps or tools that
analyze mobility (HSL, n.d.-d). Digitransit is

a platform that uses open source software to
standardize the exchange of information be-
tween different transportation modes. It also
has a robust system of APIs that external de-
velopers can access (Digitransit, n.d.). This
open data strategy made Helsinki a leader in
digital innovation in urban mobility in
Europe.

In 2023, HSL recorded 344.] million trips
on its multimodal network (HSL, 2024%),
showing that the system was strong even af-
ter the pandemic. In addition, investing in
making stations, stops, and vehicles better led
to more accessibility and a better perception
of the quality of service (Centre for Cities,
n.d.). However, HSL doesn’t operate services
directly. Instead, it contracts private opera-
tors through tenders. This means that it is sti-
11 very important to oversee and coordinate
contracts to make sure that services are the
same everywhere in the region.



W S

L] L)
., =]

? realha Coeda .
Nu_w....v — .W.- = dbe
- s

— Hw _.O?_Bsmu

/ = N L, gt ™
;- \\\ : iihe >

T -



164

Fra
Un

ented System Experience
ermines Usability

London, UK - Open Data and T{L API{or app
integration and planning.

Transport for London (TfL) adopted an open
data strategy more than a decade ago that
has transformed user interaction with pu-
blic transport in London. In 2007 TfL began
releasing public data on timetables, routes,
service status and other essential informa-
tion, in formats accessible to third parties and
through a unified API that allows real-time
access to transport feeds (GOV.UK, n.d.; TfL,
Open Data). This policy enabled external de-
velopers to create hundreds of mobility apps,
enhancing the user experience by providing
journey planning, disruption alerts and live
updates on transport status (Stone, Ara-
vopoulou & Nguyen, 2018).

A key feature of the strategy was to preser-
ve government control over data quality and
updates. Although external developers build
the applications, TfL takes responsibility for
maintaining the completeness, timeliness
and accuracy of published information, in-
cluding timetables, disruptions, service status
and alerts (Stone et al., 2018; GOV.UK, n.d.).
This monitoring is essential to avoid discre-
pancies between what users rely on and what
is actually happening in the system, reducing
perceptions of travel uncertainty.

The modal scope of the data is broad: the
public data provided by TfL includes infor-
mation from metro, buses, trams, suburban
trains and public bicycles. This multiple co-
verage facilitates intermodal integration into
third-party apps, and allows users to plan
combined journeys (e.g. bike + metro + bus).

In addition, TfLL enhances its own official
tools - app, website, station information -
by incorporating real-time tracking, service
status and live planning functionality, which
complements and reinforces the offerings of
third-party developers (Stone et al., 2018;
TfL Open Data portal).

The economic, social and user experience be-
nefits have been assessed by independent stu-
dies, including one by Deloitte commissioned
by TfL, which estimates that open data brings
around £130 million a year in economic be-
nefits to London. These benefits derive from
commuter time savings, better planning, re-
duced journey uncertainty, increased route
choice, and the development of data-driven
businesses and apps.

It is estimated that over 600 apps use TfL
data, and that approximately 42-46% of
Londoners use apps based on this data (TfL,
Open Data; GOV.UK; Deloitte report) (GOV.
UK, n.d.; Cambridge Network, 2017; TfL
Open Data portal).
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Dublin, Ireland - Platform for shared data
between operators to improve the network.

In Dublin, the National Transport Authority
(NTA) is leading the modernization of public
transportation. The NTA has promoted the
creation of a national digital infrastructure
that will integrate public and private opera-
tors under the Transport for Ireland (TFI)
framework. This initiative brought together
information from buses, trains, and trams
in cities and between cities, creating a natio-
nal data platform that was shared by all. The
system is based on the General Transit Feed
Specification (GTFS) model, which has im-
proved how different technologies work to-
gether and encouraged the development of
service planning and monitoring applications
(National Transport Authority, 2019, 2024).

One of the most important parts of the system
is the real-time information network (RTPI),
which collects location data and arrival times
using technology that identifies the location
of vehicles. You can access this service throu-
gh mobile apps, text messages, electronic pa-
nels, and screens located at over 700 strategic
stops (National Transport Authority, 2019).
The National Transport Authority (2024)
says that sharing correct, up-to-date infor-
mation has made travel less uncertain and
made people trust the system more. This has
led to a more reliable experience for users.

The NTA has also promoted the use of digital
technology for the fare system to make it ea-
sier to use different types of transportation.
In 2024, it signed an agreement with the tech-
nology company Indra to use an account-ba-
sed ticketing system for trams, buses, trains,
and the future MetroLink (Indra Company,
2024).

This system will allow you to plan, pay for,
and validate trips from multiple digital chan-
nels, consolidating Mobility as a Service
(MaaS). The measure is supported by open
data and public access to system information,
which promotes transparency, innovation,
and collaboration between different sectors.

The Dublin case shows a state strategy that
focuses on working together, using technolo-
gy in the right way, and making things easy
for users. Although full fare integration and
universal digital accessibility are still being
developed, the Irish model shows how public
policies based on open data can improve ope-
rational efficiency, encourage cooperation
between operators, and optimize network
planning.

The Dublin experience shows how a mo-
dern approach to digital integration can im-
prove public transportation, making it more
connected, easy to use, and environmentally
friendly.
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Israel - Integration of private operators un-
der state coordination to unity the system.

In Israel, the Ministry of Transport made a
big change that said all bus companies had to
be part of one public transportation network.
This plan included putting all route planning
and the allocation of concessions under one
roof. The goal was to improve efficiency and
reduce unregulated competition among com-
panies (PTIL 2025).

A common fare system and a nationwide
electronic payment system using the Rav-Kav
card were established. Since 2022, passengers
can only purchase tickets using cards or mo-
bile apps like Rav-Pass. These apps allow for
payment and trip planning on buses, trains,
and trams (HopOn, 2025).

The Israeli government also invested in in-
termodal infrastructure and set quality stan-
dards for the vehicle fleet. These actions have
resulted in better service coverage and punc-
tuality, contributing to a more consistent and
reliable user experience (PTI, 2025).

Israel is a good example of how public trans-
portation can be made to work well for
everyone. The government works together
to make sure that buses and trains have the
same fares and schedules. This makes it ea-
sier for people to use public transportation
(PTL, 2025).
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Nairobi, Kenia -
Digital Matatus

The Digital Matatus project, developed in
Nairobi, Kenya, emerged as an innovative
response to the lack of structured informa-
tion on the city’s informal public transport
system. Nairobi has a network of minibuses
known as matatus, which transport the ma-
jority of the urban population, but until a
few years ago operated without official data
on routes, schedules or stops. In 2013, an in-
terdisciplinary team from the University of
Nairobi, MIT, Columbia University and the
company GroupShot designed a digital ma-
pping project to record the entire transport
network using GPS technology and mobile
phones (Williams et al., 2015).

The process involved collecting geospatial
data directly from matatus vehicles using
GPS-equipped smartphones, which mapped
routes, stops and travel times. The collected
data was standardised under the GTF'S (Ge-
neral Transit Feed Specification) format, the
same format used by global applications such
as Google Maps. This allowed, for the first
time, Nairobi citizens to have access to digital
and public information on the urban trans-
port network, promoting more planned and
efficient mobility (Williams et al., 2015).

The impact of the project was significant both
locally and internationally. In Nairobi, Digital
Matatus transformed the way public trans-
port is perceived and used, integrating an in-
formal system within a global technological
framework.

[Case studies]

ented System Experience
ermines Usability

The case also became a benchmark for other
cities in the Global South with informal
transport networks, demonstrating that di-
gital innovation and community participa-
tion can fill official data gaps. It also enabled
city authorities to use the data to plan routes,
improve coverage and reduce duplication of
journeys (Klopp et al., 2015).

More broadly, Digital Matatus redefined the
concept of inclusive mobility, showing that
collaborative data collection can empower ci-
tizens and strengthen urban governance. The
Nairobi case highlights the importance of
combining technology, academia and social
participation to create more sustainable and
accessible transport systems.

Today, the project is considered a model of
open innovation that inspires similar initia-
tives in cities such as Accra, Lagos and Bo-
gota, contributing to the development of evi-
dence-based mobility policies and open data
(Williams et al., 2015).
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Mexico City, Mexico -
Mapaton CDMX

The Mapaton CDMX project, promoted by
the Mexico City Government’s Laboratorio
para la Ciudad, was born as a civic innova-
tion initiative to address the lack of official
data on the informal transport network of the
metropolis, made up of minibuses, peseros
and combis that mobilise millions of people
daily. This lack of information hindered ur-
ban planning and the integration of the for-
mal transport system. The project therefore
set out to create the first open database of
informal transport through a collaborative
citizen mapping process (Organisation for
Economic Co-operation and Development
[OECD], 2019).

Between January 29 and February 14, 2016,
a “mapathon” was held. During this event,
more than 3,000 people used a mobile appli-
cation to record information about routes,
stops, fares, and travel times of minibuses
and combis (Kumar & Perepu, 2020). The
initiative combined gamification, where par-
ticipants earned points and prizes for their
performance, with geolocation technologies.
This allowed information to be collected in
a few weeks that traditionally would have
taken months to gather. This joint effort not
only got more people involved, but also made
people trust public institutions more (OECD,
2019).

The most important result of the project was
the creation of the first digital map of infor-
mal transport in Mexico City, which inclu-
ded more than 4,000 registered routes. Even
though some of the data had problems with
how it was organized or lacked information,
the experience showed that participatory
mapping is a useful tool for creating knowle-

[Case studies]

ented System Experience
ermines Usability

dge about cities (OpenStreetMap Mexico,
2016, cited in OECD, 2019). This informa-
tion helped planners and users understand
the informal transport system better. It also
helped them see how the informal transport
system is connected to the formal transport
network. This laid the groundwork for future
projects that combine the two systems. It also
helped create transportation policies that are
based on facts.

Mapatéon CDMX is a great example of open
innovation and participatory governance,
this project made it clear how important in-
formal transportation is for daily life. It also
showed how the government, schools, and
regular people can work together to solve big
problems in cities using technology. Other ci-
ties in the Global South, like Nairobi and Ac-
cra, have adopted a similar approach.

This shows that open data and citizen partici-
pation are important tools for creating more
equal and sustainable transportation systems
(Kumar & Perepu, 2020; OECD, 2019).
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[Case studies]

ented System Experience
ermines Usability

Community Jeepney Mapping.

The Community Jeepney Mapping project,
developed in Metro Manila, emerged as a ci-
tizen mapping initiative to address the lack
of systematised information on the routes of
jeepneys, an informal mode of transport that
moves millions of people on a daily basis.
In 2012, the World Bank and the Philippine
Department of Transportation and Commu-
nications (DOTC), together with local uni-
versities, pushed for the creation of an open
database documenting the actual routes of
these vehicles, which are not recorded in offi-
cial records (Krambeck, 2015; World Bank,
2017). The project was part of the Digital
Transport Futures programme, which invol-
ved students, drivers and neighbours in map-
ping routes using GPS-enabled smartphones
(Atlas of Public Transport, 2016).

The methodology consisted of a collabora-
tive mapping process or crowdmapping, in
which participants recorded information di-
rectly from vehicles. During the field days,
data were collected on stops, travel times
and route variations, which were standardi-
sed under the international GTFS (General
Transit Feed Specification) format, the same
used by planning applications such as Google
Maps (Atlas of Public Transport, 2016; Next
City, 2017). This strategy made it possible, for
the first time, to comprehensively visualise
the jeepney network and quantify its actual
coverage, which covered more than twice
the number of routes officially recognised by
transport authorities (World Bank, 2017).

The impact of the project was considerable.
The data collected enabled the development
of urban mobility apps, such as Sakay.ph,
which provide route planning for informal
transport users (Next City, 2017). In addition,
the government was able to identify under-
served areas, duplicated routes and structural
gaps, generating evidence for the modernisa-
tion of the system (Krambeck, 2015). In this
way, the project not only improved citizen
access to information, but also strengthened
institutional capacity for planning through
open data, a first in the history of Philippine
transport (World Bank, 2017).

More broadly, Community Jeepney Map-
ping established itself as an example of how
citizen participation and low-cost technology
can make up for the absence of official infor-
mation in urban contexts in the Global South.
The Manila case shows that local knowledge -
collected by drivers, students and neighbours
- can be a valuable input for sustainable
transport planning (Atlas of Public Trans-
port, 2016). It also reinforces the notion that
informal systems should be recognised not as
an anomaly, but as an essential component of
urban mobility, whose documentation and
participatory regulation can contribute to
the equity and efficiency of public transport
(Krambeck, 2015; World Bank, 2017).
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DigitalTransport4Africa - Sub-Saharan
Africa: Network of NGOs and communities.

The DigitalTransport4Africa (DT4A) project
emerged as a regional initiative to address the
lack of information on informal transport in
African cities, a problem that directly affects
urban planning and sustainable mobility. Led
by the World Resources Institute (WRI) Afri-
cain collaboration with the Agence Francaise
de Développement (AFD) and various local
organisations, DT4A seeks to build a conti-
nental network of open transport data that
integrates both formal and informal systems
(World Resources Institute Africa, n.d.).

According to WRI, more than 70% of urban
travel in Sub-Saharan Africa is by paratran-
sit or informal means, justifying the need for
a unified information system (World Resour-
ces Institute Africa, n.d.).

The project’s approach is based on communi-
ty collaboration and using the same data for-
mat. DT4A helps governments, universities,
and NGOs record informal transport routes,
frequencies, and stops. They do this by using
open formats such as the GTFS (General
Transit Feed Specification). These formats
are adapted to the African context (Digital-
Transport4Africa, n.d.-a).

The DT4A Innovation Challenge is a com-
petition that started in 2022. It gives money
to technology projects that make transpor-
tation more inclusive and transparent. This
approach allowed for local capacity building
and the creation of a regional community de-
dicated to using open data to improve urban
mobility.

The impacts of DT4A have been seen in se-
veral African cities. In these cities, the pro-
ject has made transport networks that were
not visible before visible. It has also made it
easier for different types of transportation
to work together. The data produced has
been used to develop digital planning tools,
citizen navigation systems, and accessibili-
ty studies. For example, in Gauteng, South
Africa, the DT4A network helped create a
map of all types of transportation. This map
helped create new policies about transporta-
tion (World Resources Institute Africa, n.d.).
However, there are still challenges related to
updating data, standardizing it, and making
sure it is sustainable. These challenges are es-
pecially difficult in contexts where there are
limited technical and financial resources.

DigitalTransport4Africa is an example of
how people and organizations can work toge-
ther to create new technologies and solutions,
this collaboration aims to improve how peo-
ple move around in cities in developing coun-
tries. By getting communities, universities,
and local governments involved in data pro-
duction, the project shows that transparency
and open data are important tools for crea-
ting more equitable, safe, and efficient mobi-
lity (DigitalTransport4Africa, n.d.-a; World
Resources Institute Africa, n.d.).

Its impact is about more than technology. It
changes the way people move around cities
in Africa. It does this by using facts, including
everyone, and by being good for the
environment.
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Accra, Ghana - Collaborative mapping of

tro-tro routes

In the city of Accra, the informal minibus
system known as tro-tro is a central part of
urban transport: it is estimated that more
than 70% of daily trips are made by this mode
(Leventhal Center for Advanced Urbanism,
n. d.). However, one of the main barriers to
its integration into urban and mobility plan-
ning has been that many of the routes, stops
and operational flows were not formally re-
corded in official maps or databases. As a
result, municipal transport agencies lacked
a comprehensive view of the system, which
made regulation and service improvement
difficult (Transitec, 2022).

Faced with this challenge, a collaborative
mapping project, called the Accra Tro-Tro
Apps Challenge, was launched in conjunc-
tion with initiatives such as Accra Mobile and
the Ghana Urban Mobility and Accessibility
Project (GUMAP), which used smartphones,
in-vehicle surveys and collaborative platfor-
ms (such as OpenStreetMap) to record tro-
tro routes, stops, frequencies and travel times
(Up FI-MED, 2018). For example, in mapping
conducted in 2021-2022, 110 routes within the
Accra Metropolitan Area were surveyed, ob-
taining key data on route length, headways
(vehicle intervals) and stop locations (Tran-
sitec, 2022). This work made visible an infor-
mal system that previously operated “off the
radar” of urban planners (Dumedah & Es-
hun, 2020).

The benefits of this collaborative mapping
are manifold. First, it provides a spatial da-
tabase that helps local authorities to better
regulate the system, identify areas of high de-
mand or frequency, and plan improvements
to stops and interconnections (Transitec,

2022). Secondly, it opens up opportunities for
the development of transport applications,
route planning and urban accessibility analy-
sis, improving the end-user experience. Mo-
reover, from a technical perspective, the fact
that tro-tro and its stops cover a large part of
the road network suggests that the data gene-
rated can also serve for addressing or geoco-
ding systems where formal records are weak
(Dumedabh, 2017).

However, there are also challenges: ensu-
ring constant updating of the data (given that
routes and operational patterns change fre-
quently), integrating this information into
formal regulation without losing the flexibili-
ty inherent in the informal system, and ensu-
ring that stakeholders (drivers, cooperatives,
citizens) take ownership of the data so that
the collaborative effort is sustainable (Up FI-
MED, 2018).

In this sense, the collaborative methodology
was key: by involving the community, using
smartphones and open maps, it reduced the
cost and increased the agility of the process.
In summary, the Accra case demonstrates
how collaborative mapping can give visibility
to informal transport, creating a platform for
operational improvement, urban planning
and inclusion in formal mobility systems
(Abbeyquaye, 2021).
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Barriers

Amsterdam, Netherlands - Supercycleways
and integrated mobility hubs

In Amsterdam, cycling has been a mainstay
of urban mobility for decades. The city has
an extensive bicycle lane infrastructure and
the national and municipal governments
have promoted so-called cycle superhi-
ghways - wide, high-quality routes connec-
ting residential and employment areas (La-
gendijk & Ploegmakers, 2022). These routes
enable long and safe journeys, reducing con-
flicts between bicycles and motorised vehi-
cles. Dutch national policy actively supports
this infrastructure through long-term plans
that prioritise cycling over the car in the ur-
ban mobility hierarchy (Organisation for
Economic Co-operation and Development
[OECD], n.d.). In addition, the municipali-
ty of Amsterdam promotes low-speed zones
and shared streets that promote road safety
and mode coexistence (Municipality of Am-
sterdam, 2022).

In parallel, the city has developed a com-
prehensive strategy of mobility hubs, which
bring together different modes of transport
such as bicycles, e-bikes, electric scooters,
car sharing and public transport (Debbie De-
kkers et al., 2022). These spaces, also called
BuurtHubs, eHUBS or SmartHubs, aim to fa-
cilitate the transition between modes and re-
duce dependency on private vehicles (City of
Amsterdam, 2022). The eHUBS Amsterdam
project, promoted in collaboration with other
European cities, installed modular stations
offering electric and shared micro-mobility,
integrated into the public transport network
(OpenResearch Amsterdam, 2022). Its cen-
tral objective is to offer a flexible and envi-
ronmentally friendly alternative to improve
urban accessibility, especially in residential
neighbourhoods and peripheral areas.

The combined effect of superhighways and
mobility hubs has been significant. Recent
studies show that mobility hubs can induce
modal shift towards light electric vehicles or
bicycle sharing, reducing private car use in
dense urban areas (Liao et al., 2023). Moreo-
ver, the optimal location of these hubs direct-
ly influences the perceived utility of users:
according to Xanthopoulos et al. (2024%),
distributing more hubs of smaller capacity
throughout the city generates greater benefits
in travel time and accessibility than concen-
trating a few large ones. Similarly, the super-
cycle network complements this strategy by
enabling sustainable inter-municipal travel,
connecting Amsterdam to nearby cities wi-
thin the Randstad, which extends the func-
tional radius of active transport (Lagendijk &
Ploegmakers, 2022).

However, the implementation of these poli-
cies also faces challenges. The expansion of
superhighways and mobility hubs requires
coordination between institutions, conti-
nued funding and a redesign of public spa-
ce (OECD, n.d.). Recent criticisms point out
that the increase in mixed-use streets and
road works underway may be temporarily
affecting accessibility for less experienced or
slower cyclists (NL Times, 2024). Further-
more, achieving a real reduction in car use
requires accompanying infrastructure with
vehicle restriction policies and incentives for
active mobility (City of Amsterdam - Bike
City, 2022). Overall, Amsterdam’s experien-
ce demonstrates how the integration of hi-
gh-quality cycling infrastructure and shared
mobility hubs can sustainably transform ur-
ban mobility.
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Curitiba, Brazil - Accessible and connected

BRT stations

In Curitiba, the Bus Rapid Transit (BRT) sys-
tem known as Rede Integrada de Transporte
(RIT) has established itself as one of the most
influential models of sustainable urban mo-
bility worldwide. Implemented in the 1970s
under the direction of urban planner Jaime
Lerner, the system introduced a network of
corridors exclusively for articulated buses,
with a comprehensive design combining in-
frastructure, urban planning and accessibi-
lity (Exploring the BRT Systems of Curitiba,
2023). The iconic “tube stations” - cylindrical
glass structures with controlled access and
pre-boarding payment - were an innovative
element that reduced stopping times, impro-
ved safety, and provided more equitable ac-
cess to users (Medeiros et al., 2023).

One of the main features of the system is that
it’s easy to use. From the beginning, the de-
sign of the stations was planned to allow easy
access between the platform and the vehi-
cle, so there’s no need for stairs or steps. This
makes it easier for people who have difficulty
walking or use wheelchairs (Gil, 2022). Right
now, most stations have ramps or elevators,
and most buses can be used by people with
disabilities (Institute for Transportation and
Development Policy [ITDP], 2022). This in-
frastructure helps all people, including peo-
ple with disabilities, older adults, and fami-
lies with strollers. It makes the system better
for everyone.

Curitiba has focused on more than just ma-
king it easy to get around. They’ve also made
sure the bus system is useful and connected to
other parts of the city. The network combines
high-capacity trunk routes with feeder servi-
ces that reach outlying areas, allowing people

to switch between different types of transpor-
tation without having to pay extra (Medeiros
et al., 2023). Transfer stations and terminals
are like hubs where trains can switch lines
or modes within the same fare network. This
structure has allowed more than 80% of daily
public transport trips to use at least one sec-
tion of the integrated system (Exploring the
BRT Systems of Curitiba, 2023).

The design of the stations and how they fit
into the city’s planning also played a key role.
Curitiba developed a Transit Oriented Deve-
lopment (TOD) model along the BRT corri-
dors. This model encouraged people to build
more densely and use the spaces around the
stations for different purposes (ICLEI, 2023).
Stations are important for more than just ge-
tting on and off a train. They also help cities
grow in a way that is good for the environ-
ment.

However, the system is facing challenges. It
needs to be updated with new technology. It
also has problems during busy times (The
Rio Times, 2023). Even so, the Curitiba case
is still an important example of how making
public transportation easier to use can im-
prove city life.
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Physical and Infrastructure

Barriers
Paris, France -
“100% Cyclable” Plan

In October 2021, the city of Paris presented
the Plan Vélo 2021-2026, the central objec-
tive of which is to make the capital a “100%
cyclable” city, i.e. fully accessible and safe for
cycling. This plan, promoted by Mayor Anne
Hidalgo, has a budget of more than 250 mi-
llion euros, which is a significant increase
compared to the previous plan (Ville de Paris,
2021). The strategy aims to transform urban
mobility by prioritising cycling as a means of
daily transport and reducing car dependency,
in line with the city’s climate commitments
(Ville de Paris, 2021). The goal is to develop
a continuous network of cycle paths and en-
sure connections between neighbourhoods
and the metropolitan region (Ville de Paris,
n.d.-a).

In terms of infrastructure, the plan foresees
the construction of an additional 180 kilome-
tres of safe cycle paths, integrating both new
routes and the consolidation of the so-called
‘coronapistes’ - temporary lanes created du-
ring the pandemic that will become perma-
nent (Observatoire du Plan Vélo de Paris,
n.d.). The cycling network is organised hie-
rarchically on three levels: a “réseau princi-
pal” or high-capacity structuring network, a
“réseau secondaire” that connects neighbour-
hoods, and a “réseau de desserte locale” that
aims to make all streets in the capital cyclable
(Ville de Paris, 2021). This model takes up the
logic of universal accessibility and safety that
has inspired Paris’ sustainable mobility poli-
cy since 2015 (Rouiller, 2021).

The plan also covers complementary aspects
such as road safety, parking and cycling edu-
cation. It foresees the installation of more
than 100 000 new bicycle parking spaces, the
creation of ‘Dutch-style’ intersections and
improved signage to reduce conflicts with
pedestrians and motorised vehicles (Ville de
Paris, n.d.-b). It also promotes the teaching of
cycling in schools and the expansion of bicy-
cle repair workshops in each district, in order
to consolidate a true urban ‘cycling culture’
(Ville de Paris, n.d.-b). The plan also includes
incentives for the use of cargo bikes and the
development of cyclologistique, integrating
sustainable freight transport (Rouiller, 2021).

However, despite the progress made, cycling
associations have pointed to persistent gaps
in the cycling network, especially on the peri-
phery and on inter-municipal axes (Paris en
Selle, 2025). Although cycling has increased
significantly - already accounting for more
than 15 % of daily urban trips - the uneven
implementation of the plan shows the need to
reinforce metropolitan coordination and the
continuity of structuring axes (Ville de Paris,
2021: Observatoire du Plan Vélo de Paris, n.
d.).

Overall, the ‘100% cyclable’ plan not only
promotes active mobility, but also redefines
Parisian urban planning towards a healthier,
more equitable and climate-resilient model
(Ville de Paris, n.d.-a).
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Physical and Infrastructure

Barriers

Montpellier, France - Tramway with

inclusive design

The tramway system in Montpellier, France,
is considered a European model of inclusive
mobility, both for its universal accessibility
and its aesthetic and urban design. Since its
inauguration in 2000, the Montpellier Mé-
diterranée Métropole Tramway has been
designed to ensure full accessibility for all
people, regardless of their physical or sen-
sory condition. The network, operated by the
public company TaM (Transports de I'Agglo-
mération de Montpellier), is officially defi-
ned as “a 100% accessible means of transport
both in terms of rolling stock and station faci-
lities” (Montpellier Méditerranée Métropole,
2024). This means that each station and each
vehicle is designed according to universal
accessibility principles, integrating both te-
chnical solutions and urban design criteria
consistent with inclusion (Montpellier Médi-
terranée Métropole, 2024).

One of the most distinctive elements of the
system is the design of its stations and plat-
forms. These include tactile surfaces for peo-
ple with visual impairments, gently sloping
access ramps, validators at different heights,
and reinforced visual contrast in the pave-
ment to facilitate orientation (Montpellier
Méditerranée Métropole, 2024). Also, low-
floor trams allow people to board easily and
safely. This is good for people in wheelchairs
or with other mobility issues because there
are no physical barriers between the plat-
form and the vehicle (Montpellier Médite-
rranée Métropole, 2024). These measures
align with France’s rules on accessibility and
the city’s dedication to the Sustainable Deve-
lopment Goals for inclusive and sustainable
transport (Ville de Montpellier, 2023).

The Montpellier tramway is special for more
than just how it works. It also stands out be-
cause of its look and culture. Each line was
created by well-known artists and designers.
This makes it easy for all users to unders-
tand. Lines | and 2 were created by Garouste
& Bonetti, while lines 3 and 4 were designed
by Christian Lacroix, who incorporated mo-
tifs inspired by the Mediterranean and local
heritage (Montpellier Tourisme, 2023). This
visual identity is valuable for its art and also
helps people understand and communicate.
The colors, patterns, and designs help pas-
sengers, especially the elderly or those with
orientation difficulties, easily identify their
line of travel (Montpellier Tourisme, 2023).

The city is currently building tramway Line
5, which is expected to open in 2025. This
new line will make the system available in
places like homes, universities, and research
areas. It will follow the same rules for ac-
cessibility and visual harmony. The design
of the new units is by the Cameroonian ar-
tist Barthélémy Toguo, who was chosen for
the theme Sciences & Botanique. This theme
symbolizes the connection between mobility,
biodiversity, and urban life (Tram5 Montpe-
llier3M, 2024).

This helps Montpellier combine social inclu-
sion, sustainability, and urban culture, which
makes it look like a city that is always coming
up with new ideas about transportation and
making things easy for people to use (Mon-
tpellier Méditerranée Métropole, 2024).
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Physical and Infrastructure

Barriers
Nottingham, UK -

Workplace Parking Levy

The Nottingham WPL system represents a
unique effort in the UK to tackle traffic con-
gestion, promote sustainable modes of trans-
port, and fund improvements to urban mobi-
lity infrastructure. In April 2012, Nottingham
became the first British city to implement a
levy on employer-provided parking spaces,
with the revenue earmarked to fund impro-
vements to public transport (Dale, Frost,
Ison, Quddus & Warren, 2017). This initiative
responds to congestion estimated at around
£160 million per year prior to its introduc-
tion, with 70% of rush hour traffic attributed
to commuting (Santos, Hagan & Lenehan,
2020).

From a transport demand management pers-
pective, the WPL acts both as an economic
measure by assigning a real cost to parking
provided free of charge by employers and
as a financing mechanism for infrastructu-
re: the charge generated revenue that was
used to extend the tram network, renovate
the railway station, and improve the bus sys-
tem (Dale, Frost, Ison, Nettleship & Warren,
2017). This positions the Nottingham model
not only as a tax, but as part of an integra-
ted urban mobility package that seeks social,
economic, and environmental benefits (Dale,
Frost & Ison, 2023).

A study in Nottingham found that from 2010
to 2016, about 8.6% of workers who had pre-
viously driven switched to more sustainable
modes of transportation. This was partly due
to the WPL or improvements made, but the
authors of the study say that it’s not clear if
this is the only reason. Around 50% of tho-
se who switched said that the WPL itself was
the reason (Dale, Frost, Ison, Budd, 2019).

Other research shows that the introduction of
the WPL had a big impact on congestion once
economic, transportation, and climate varia-
bles were controlled for (Dale et al., 2017).

The model is new and different when it co-
mes to financing cities. WPL lets employers
pay for their part of the transportation sys-
tem without raising prices for consumers.
At the same time, it increases funding for
making transportation better. A 2014 analy-
sis shows that the WPL in Nottingham is an
effective way to pay for major local trans-
portation improvements (Dale, Frost, Ison &
Warren, 2014).

The model also faces challenges, these might
include political and employer acceptance,
the potential transfer of costs to workers, and
the need for revenues to be spent on visible
improvements to mobility to maintain legi-
timacy. A study of WPL policies in the UK
shows that, although Nottingham is the only
case so far, putting them in place in other pla-
ces faces problems with governance, commu-
nication, and design (Burchell, Ison, Enoch &
Budd, 2019).
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Physical and Infrastructure

Barriers

Lima, Peru - Community Interventions at
Public Transport Stops

In the peripheries of Lima, where the lack of
formal infrastructure is critical and the pre-
carious conditions of bus stops affect thou-
sands of users every day, various community
interventions have emerged led by the collec-
tive “Ocupa tu Calle” (Occupy Your Street),
a citizen initiative promoted by the Lima
Cémo Vamos observatory and the organi-
zation CITIO: Transdisciplinary City. These
actions were born in response to the absence
of decent waiting areas for public transport;
without benches, shade, or basic signage, and
are based on tactical urbanism and co-crea-
tion with local communities (Ocupa tu Calle,
2021).

Together, university students, neighbors, and
volunteer architects have designed and built
street furniture, bus stops, and small public
spaces using recycled materials and low-cost
modular structures. Two great examples are
the Paradero Pizarro in the historic district
of Rimac and the Los Jardines Station in San
Juan de Lurigancho. At the Paradero Pizarro
site, volunteers reused materials like stret-
chers and donated wood to build a big roof;
covered benches, and places to rest. Toge-
ther with architecture students and local re-
sidents, private companies transformed an
empty lot into a public space with furniture
and green areas. In the Los Jardines Station,
architecture students, residents, and private
companies worked together to turn an aban-
doned lot into a public space with furniture
and green areas.

Community organization was key to the suc-
cess of these efforts. Participatory diagnos-
tic workshops were held to identify critical
issues, manage materials, and plan volun-
teer work days. These actions made it more
comfortable and safer for people by reducing
their exposure to sun and rain. They also
made people feel more connected to the spa-
ce and encouraged more people to use it. In
many cases, this has led to discussions with
local governments about making these pro-
jects official and taking care of them over the
long term (Ocupa tu Calle, 2022; IDB, 2020).

From an academic point of view, these types
of initiatives show how people can work toge-
ther to deal with problems in cities. They can
also help make sure that everyone has the
same opportunities to move around the city.
In addition, they are in line with the ideas of
the right to the city (Lefebvre, 1968; Harvey,
2012) and with the Sustainable Development
Goals, especially SDG 11, which promotes
safer, stronger, and more sustainable cities
(UN-Habitat, 2020).

Actions taken by communities in Lima show
that the design of the area around public
transportation can be a driving force for so-
cial, environmental, and symbolic change,
even when there are limited resources.
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Physical and Infrastructure

Barriers

Kibera/Nairobi, Kenya - Community
Footpaths and Pedestrian Bridges

In Kibera, the lack of formal pedestrian in-
frastructure has been extreme: footpaths are
often simple dirt trails, with slopes, periodic
flooding, and no amenities, making access to
transportation, employment, and basic ser-
vices difficult (Designathon, 2020). Given
the lack of safe walking routes, community
interventions have been promoted to im-
prove connectivity, particularly through the
construction of pedestrian bridges over the
Ngong River and the formalization of wal-
king trails within the settlement. For exam-
ple, the Kounkuey Design Initiative (KDI), in
collaboration with neighborhood groups, de-
signed and built two bridges; at sites KPSP05
and KPSPO7, that allow safer access between
Kibera and the city of Nairobi, replacing pre-
carious and dangerous structures and trans-
forming the environment (KDI/Kounkuey
Design Initiative, 2016-19). These bridges not
only improve mobility but also symbolize a
legitimization of the informal settlement wi-
thin the city (KDI, 2016-19).

There are two ways to look at the changes
made to the paths and bridges used by people
walking. We can think about how useful the-
se changes are and how much the community
has been empowered. In terms of practicality,
improving paths and walkways reduces the
risk of flooding, accidents, or feeling unsafe.
It also makes it easier to get to jobs and pu-
blic transportation. For example, an analysis
of the Ngong River channel found important
paths for people to walk that could be made
official as “greenways” to connect Kibera with
the city (ISOCARP, 2010). The community
was involved in the process. They held wor-
kshops, worked together with residents to de-
sign the project, and used local labor to build

it. After it was built, the community took care
of it. The World Economic Forum says that
Kibera’s public spaces, which include trails,
bridges, and community management, have
helped more than 125,000 people. More than
350 residents have worked on construction
and maintenance (WEF, 2021).

But the situation in Kibera also shows pro-
blems. The formalization of infrastructure
in informal settlements (areas where people
live that are not officially recognized) clashes
with land ownership problems, lack of long-
term maintenance, and the need to align
community initiatives with broader muni-
cipal and transportation policies (ISOCARP,
2010).

Research on pedestrian infrastructure in Nai-
robi has shown that, in informal situations,
pedestrian bridges are not used as much if
they involve longer trips or steep stairs that
people prefer to avoid (Maigo, 2018). So, buil-
ding paths and bridges in Kibera isn’t just
about technical infrastructure. It’s also about
creating an urban design that fits the context,
getting the community involved in the deci-
sion-making process, and making sure the
community can sustain itself.
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Physical and Infrastructure

Barriers

Dharavi/Mumbali, India - Solar Lighting and
Ramps by Neighbourhood Networks

In Dharavi, one of the world’s densest in-
formal settlements located in the heart of
Mumbai, the lack of adequate pedestrian in-
frastructure—continuous sidewalks, access
ramps, safe lighting—has long been an obsta-
cle to mobility, safety, and quality of life for its
residents. In response to this shortfall, initia-
tives led by community networks—such as the
National Slum Dwellers Federation (NSDF)
and Mahila Milan—have emerged, promoting
the installation of solar lighting systems in
streets and the construction of pedestrian ac-
cessibility ramps through local participation
(SDI India, 2017).

One of the notable initiatives in Dharavi
Koli Wada was a pilot lighting project, where
community members, with support from the
re:arc Institute and university students, iden-
tified critical pedestrian streets and equi-
pped them with solar lights adapted to the
environment—for example, by reusing ship
lights and adapting locally manufactured su-
pports— which increased the feeling of safety
at night, encouraged people to continue spen-
ding time outdoors, and enhanced communi-
ty ownership of public space (Kochery et al.,
2025). The plan also included the construc-
tion of ramps and improved access to connect
homes, workshops, and street spaces with
main pedestrian routes, facilitating mobility
for people with reduced mobility and those
carrying loads for informal work.

These community interventions offer mul-
tiple benefits: on the one hand, they reduce
darkness and the risks associated with uns-
afe pedestrian traffic, which can be linked to
accidents or nighttime violence; on the other
hand, by improving the physical environment
of streets and accesses, they reinforce the sen-
se of belonging, the ability of residents to take
charge of their environment, and the possibi-
lity of negotiating with municipal authorities
to formalize the improvements (SDI India,
2017). From a social urbanism perspective,
these types of actions reflect that in contexts
of urban informality, mobility infrastructure
is not only about roads and transportation,
but also about “weaving the public” through
citizen participation, context-adapted design,
and energy sustainability.

However, these projects also face challenges:
the scalability of interventions given the size
of the settlement, the security of tenure of
the spaces involved, the long-term mainte-
nance of solar systems and ramps built, and
the institutional integration of neighborhood
solutions into formal city and transportation
plans (ACASH, 2023). In this sense, Dharavi
shows that improving pedestrian accessibili-
ty and lighting in informal areas depends as
much on affordable technology (e.g., solar
panels, modular ramps) as it does on com-
munity organization, institutional negotia-
tion, and the recognition of urban citizenship.
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Physical and Infrastructure

Barriers

Barcelona, Spain - Seli~built Bus Shelters

and Citizen Signage

In Barcelona (Spain), delays in installing or
replacing official bus shelters prompted an
exemplary response from residents in the
Vallcarca neighborhood, where a group of
neighbors decided to design and build their
own shelter for bus line 87, located on Farigo-
la Street. The action, coordinated by the Som
Barri neighborhood association and suppor-
ted by residents with technical knowledge,
was based on the reuse of recycled materials;
mainly wood and metal elements, to erect a
simple but functional structure that provided
shade, protection from the rain, benches, and
everyday details such as plants and news-
papers for waiting (El Pais, 2017; Som Barri,
2018).

The shelter was on land that was owned by
a neighbor, so the local police couldn’t des-
troy it right away. This made the shelter we-
lI-known and in the news. This action solved
two problems at once. It fixed the lack of a
good bus stop and showed that the communi-
ty can solve problems even when city officials
don’t. Research on tactical urbanism and nei-
ghborhood self-management practices shows
that these actions are examples of “citizen
infrastructure.” This means they are com-
munity actions that make the right to the city
real by directly creating urban space (Iveson,
2013; Sendra & Sennett, 2020).

This initiative had two impacts. First, it made
the experience of waiting for public transpor-
tation better by offering users of the line more
comfortable and safer conditions. Second, it
put pressure on the local government to dis-
cuss how to make sure that all neighborhoods
have access to city services, and to make sure
that neighborhoods on the outskirts are given
the same attention as the center (Ajuntament
de Barcelona, 2019).

This unexpected action was covered by
the local media and discussed in academic
groups that study how citizens take part in
city government (El Diario, 2018; Marti-Cos-
ta & Parés, 2015).

The Vallcarca case shows how important it is
for neighborhoods to manage themselves in
European urban policies. This is especially
important when bureaucrats can't respond
quickly to people’s needs. Sendra and Senne-
tt (2020) explain that these practices change
the role of the citizen from someone who sim-
ply uses public spaces to someone who helps
create them. This strengthens the community
and encourages everyone to take responsibi-
lity for public spaces.
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Operational Unreliability
Disrupts Continuity

Madrid, Spain - 100% clean EMT fleet with
digital monitoring. UI'TP (EMT Madrid)

The Madrid Municipal Transport Company
(EMT) has established itself as a European
benchmark in the transition towards clean,
efficient, and digitally managed urban mo-
bility. In 2022, EMT announced that its bus
fleet would be 100% clean, i.e., composed ex-
clusively of electric, hybrid, or compressed
natural gas (CNG) vehicles, completely eli-
minating the use of diesel in its regular ope-
rations (EMT Madrid, 2022). This process
is part of the Madrid 360 Strategic Environ-
mental Sustainability Plan, promoted by the
Madrid City Council, and positions the capi-
tal as one of the first major European cities to
achieve this goal (UITP, 2023).

The technological change also led to a com-
plete digital transformation of the transpor-
tation system. EMT set up a smart moni-
toring system that shows real-time data on
energy use, predictive maintenance, how
efficiently the routes are, and passenger com-
fort. The Smart Bus Madrid platform lets ve-
hicles send information to the control center.
This helps improve operations and reduce
emissions. It also helps manage demand and
plan services more accurately (EMT Madrid,
2023; UITP, 2022).

This approach combines environmental sus-
tainability with technological innovation. It
follows the guidelines of the International
Association of Public Transport (UITP) on
the digitization of urban transport (UITP,
2022). The fleet has over 2,100 buses, inclu-
ding electric and compressed natural gas mo-
dels, as well as a small group of green hydro-
gen buses.

This fleet is located at the new Entrevias
operations center (EMT Madrid, 2023). The
charging stations, fast-charging systems, and
control software together make up one of the
most advanced mobility ecosystems in sou-
thern Europe (Madrid City Council, 2022).

The modernization of the fleet has had a no-
table impact on reducing noise, vibrations,
and air pollution. This has improved the ur-
ban environment and the travel experience.
Also, more people trust the system because
of digital tools like the EMT Madrid app and
real-time panels at bus stops (EMT Madrid,
2022).

The case of Madrid shows how cities can
successfully switch to clean urban mobility.
This means using energy in a way that doesn’t
harm the environment, being efficient, and
using new technology. This is in line with the
Sustainable Development Goals (UN-Habi-
tat, 2020).






Operational Unreliability
Disrupts Continuity
Vancouver, Canada - “Ride & Shine”
campaign to recover users.

In Vancouver, Canada, the public company
TransLink implemented the “Ride & Shine”
campaign in 2023, a comprehensive commu-
nication and citizen participation strategy
aimed at restoring confidence and use of pu-
blic transport after the sharp drop in demand
caused by the COVID-19 pandemic (Trans-
Link, 2023a). This initiative is part of the Ri-
dership Recovery Strategy, which combines
marketing measures, improvements to the
travel experience, and incentive programs to
revive sustainable mobility in the Vancouver
metropolitan area.

The Ride & Shine campaign used positive
emotions to promote public transportation.
It promoted public transportation as a place
where people can connect with each other,
feel optimistic, and improve their well-being.
TransLink tried to make traveling by bus,
train, or subway an exciting and comfortable
experience by using messages like “Let’s get
moving again” and “Ride & Shine with us.”

These actions included events at stations, live
concerts, public art, colorful signs, and part-
nerships with local artists. They also inclu-
ded digital campaigns targeting young people
and hybrid workers (TransLink, 2023b).

At the same time, TransLink used data to fi-
gure out how to improve things and change
the services they offer. According to reports
from different organizations, by the end of
2023, the system had recovered about 82% of
the demand it had before the pandemic. The-
re was especially strong growth in non-work
and recreational travel (TransLink, 2023a;
UITP, 2024). The campaign also highlighted
how using public transportation is good for
the environment and improves city life.

The Vancouver case is a good example of how
strategic communication and redesigned user
experiences can help revitalize public trans-
portation. Instead of focusing on efficiency or
infrastructure, “Ride & Shine” emphasized
the social and emotional aspects of travel.
It followed the recommendations of the In-
ternational Association of Public Transport
(UITP) on how to recover from the pandemic
(UITP, 2024).

This approach helped to restore a sense of
community, trust, and belonging around pu-
blic transportation. It made Vancouver a la-
boratory for communicative innovation and
urban resilience (TransLink, 2023b; UITP,
2024).
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Operational Unreliability
Disrupts Continuity

Mumbai, India -

Digitisation of BEST fleet.

The Brihanmumbai Electric Supply and
Transport Undertaking (BEST) is one of In-
dia’s oldest urban transportation systems,
and an essential part of getting around Mum-
bai. In recent years, BEST has started a big
project to make its fleet electric and digitize
its operations. This will reduce emissions
and improve service efficiency. According
to the Press Trust of India (2024), the com-
pany plans to have only electric vehicles by
2027. This is in line with the national strategy
“FAME India II,” which is a plan to encourage
the adoption of hybrid and electric vehicles.
This strategy is promoted by the central go-
vernment. This program tries to reduce the
environmental impact of city transportation
and make Mumbai an example of sustainable
transportation in South Asia.

At the start of 2024, about 17% of the BEST
bus fleet was electric, with over 500 vehi-
cles being used every day (Times of India,
2024a). The switch to electric vehicles (EVs)
has been made possible by partnerships be-
tween the government and private compa-
nies, especially with Tata Motors and Switch
Mobility. These companies are responsible
for supplying electric buses and charging in-
frastructure. At the same time, new charging
stations with a total capacity of 100 MW are
planned for 2026.

These charging stations will be located in the
city’s main depots and terminals. This infras-
tructure provides the physical support for a
complete energy transformation. If comple-
ted, it could prevent the emission of more
than 400,000 tons of CONl per year.

Digital technology is also a key part of the
plan to update the system. BEST has added
real-time monitoring systems, telematic
sensors, and digital platforms for predictive
maintenance management. It has also ad-
ded mobile applications integrated with the
“Chalo App” payment system. These appli-
cations allow users to plan routes, purchase
tickets, and track bus locations in real time
(Chalo Mobility, 2024). These new features
make it easier for users and improve how
well the system works by reducing wait times
and making the most of the available vehicles.
The introduction of digital tickets and the co-
llection of travel data also create the possibi-
lity of planning that is based on evidence, in
line with smart mobility and digital urban
governance policies (Bhasin & Sahu, 2023).

However, BEST is trying to switch to a digi-
tal and clean transportation model, and they
face many challenges. This includes making
more charging stations, making sure there’s
enough electricity, and teaching technical
staff new digital skills. The city must also find
a balance between the cost of electrification
and making fares affordable for people with
low incomes. This is a key issue in Mumbai'’s
socioeconomic context (Kumar et al., 2022).

Despite this, the process led by BEST is beco-
ming an international example of combining
technology, sustainability, and public service.
It shows how a long-standing operator can
change to meet the current needs for sustai-
nable city transportation.
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Operational Unreliability
Disrupts Continuity

Boston, USA - Real-time map of road
conditions powered by City Hall.

In the city of Boston, the City Council and the
Massachusetts Department of Transportation
(MassDOT) have created online tools that let
people check traffic conditions in real time.
The Massachusetts State Government’s offi-
cial Traffic and Travel Information portal lets
users check interactive maps for road condi-
tions, closures due to construction, weather
conditions, and estimated travel times (Mas-
sachusetts Executive Office of Transporta-
tion, n.d.). This tool is part of the city’s smart
mobility strategy, which aims to improve ur-
ban travel and manage roads better by using
open data and geospatial technologies.

The Mass5l1 platform is a digital service that
collects information from traffic cameras and
sensors installed on highways. It also recei-
ves live reports from transportation agencies
(Mass51l, n.d.). On this website, people can
see how busy the roads are, check on brid-
ges and tunnels, and get alerts about traffic or
road closures. The platform also works with
navigation systems and mobile apps, helping
users make better decisions and reducing
travel times and traffic (Mass511, n.d.).

From an urban planning perspective, the re-
al-time monitoring system is an important
step toward creating a public digital infras-
tructure. The City Council and state agencies
can use the combined data from these servi-
ces to understand how people move around,
find traffic jams, and create traffic policies
that are based on facts (Massachusetts Exe-
cutive Office of Transportation, n.d.).

This combination of public data and ope-
rational management improves emergency
response and coordination between different
administrative levels. It also makes Boston an
example of digital urban governance.

But the experience also shows problems with
equity and accessibility. Even though real-ti-
me information is available, its use depends
on access to digital devices and stable inter-
net connection, which could leave certain
users out. Also, the use of road data with pu-
blic transportation and active mobility (like
walking or biking) is still being developed.
But the situation in Boston shows how open
data and digital infrastructure can be used
as tools to improve city life, increase gover-
nment transparency, and encourage a more
participatory relationship between citizens
and local institutions.
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Operational Unreliability
Disrupts Continuity

Lisbon, Portugal - Multimodal robustness
assessment led by local government.

In Lisbon, the metropolitan government, to-
gether with research centers, developed an
initiative to assess the robustness of the city’s
multimodal transport system, i.e., how the
combination of modes (bus, tram, metro, rail,
river) can withstand failures, disruptions, or
incidents and continue to operate efficiently.

This study was conducted by the National
Laboratory for Civil Engineering (LNEC),
the University of Lisbon, and the municipa-
lity, within a framework called ILU (Integra-
tive Learning from Urban Data) (Aparicio,
Arsénio & Henriques, 2022). The analysis
started with the construction of a “multiple
network” integrating eight modes of trans-
port with their stations and intermodal con-
nections, and simulated the removal of nodes
or links to measure how many network re-
sources must fail for the system to collapse in
terms of connectivity (Aparicio et al., 2022).

The study showed that Lisbon’s transporta-
tion system is relatively strong. To disconnect
all stations, about half of the nodes in the ne-
twork would need to be removed (Aparicio et
al., 2022). However, it also identified specific
weak points. For example, failures at impor-
tant train stations or where train lines meet
other lines have a much bigger impact than
the loss of smaller routes or links that are not
connected to other lines. This gives local go-
vernments a clear plan for how to manage
things like transportation hubs. They should
focus on making sure there is enough of
everything and taking care of these hubs, not
just on one type of transportation at a time.

From a public policy perspective, this robust-
ness assessment is an urban governance tool.
It allows the Lisbon City Council and mobili-
ty agencies to identify where to invest to im-
prove integration between different types of
transportation. It also ensures that services
continue in the event of incidents and guides
the transition to more sustainable and resi-
lient mobility. In its official strategy, Lisbon
says that it needs “an integrated, connected,
and accessible multimodal ecosystem” (Lis-
bon City Council, 2024). The study’s techni-
cal approach backs up this vision, giving local
governments concrete ways to make impro-
vements.

However, the process also reveals challenges.
Although the system’s structure has been tho-
roughly modeled, aspects such as its ability to
adapt to changing demands, real-time adjust-
ments, and managing data remain areas that
are still being developed (Lemonde, Arsénio
& Henriques, 2021).

The study is important for creating policy,
but to make real changes that last, different
government agencies need to work together.
They also need money and political support
to make weak areas stronger, improve con-
nections between different modes of trans-
portation, and make sure that the infrastruc-
ture can handle extreme events.



[Case studies]

~

Fig. 2 Distribution of incidents in the city of Lisbon from [19]. On the right is the occurrence of incidents and on the left, their impact on pathways,
i.e., the number of roads affected
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Assessing robustness in multimodal [
transportation systems: a case study in Lisbon

Joao Tiago Aparicio, Elisabete Arsenio® ® and Rui Henriques®

Abstract

Introduction: Worldwide public transport systems are exposed to disruptions caused by malfunctions, accidents,
maintenance, reduced fleet, and disasters, compromising mobility. Transport networks' multimodal planning and
management can be explored to increase their robustness against these events. In this context, this research paper
proposes and empirically compares methods to assess the robustness of a multimodal transport network, looking at
aspects regarding the single-mode and multimodal network topology.

Materials and Methods: We hypothesize that the appropriate multilayered and traffic sensitive modeling of a
multimodal transport network can help characterize robustness and further unravel vulnerabilities related to the
integration of different transport modes. Using metric-based targeting, we evaluate how the network decreases
performance when simulating failures on stations and pathways using different scenarios. The following six extraction
strategies for nodes and edges were used in the simulation: Random removal; Initial Degree removal; Initial Between-
ness removal; Recalculate Degree removal; Recalculate Betweenness removal; and Multimodal Hubs removal. Lisbon'’s
public transport is used as a case study and is modeled as a multiplex network integrating eight different modes of
transport. Proposing a novel normalized version of assessing the impact of failures, we were able to compare side by
side the robustness of each modality layer, regardless of their size. Lastly, we simulate cascading events such as the
breakdown of an entire transportation line.

Conclusions: Using different ways to induce failures in the network, we observe that to leave all nodes completely
disconnected, we would need to remove about half the network nodes, highlighting the robustness of the Lisbon
public transport network. Comparing different failure scenarios, methods that rely on recalculating network metrics
yield a higher impact on the network robustness assessment. The impact of different events is quantified, showing
that failures in stations are generally more dangerous than in pathways and offering views on the consequences of
deactivating particular network modules. Overall, the results of this study allow decision-makers to gain further under-
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[Case studies]

Operational Unreliability
Disrupts Continuity

Lagos, Nigeria - Formal and informal
integration to improve reliability

In the metropolis of Lagos, Nigeria, a promi-
nent challenge to urban mobility pertains to
the coexistence of formal transport systems,
notably Bus Rapid Transit (BRT), and infor-
mal ones, predominantly danfos (yellow mi-
nibuses) and okadas (motorcycle taxis). This
duality has given rise to a highly fragmented
user experience, characterised by multiple
transfers, protracted waiting times, and con-
siderable uncertainty regarding vehicle arri-
val times. The study by Alcorn and Karner
(2021) meticulously analyses the potential for
integrating these systems to enhance opera-
tional reliability and mitigate user vulnera-
bility to a system that has historically been
characterised by irregularity and a lack of
coordination.

According to the authors, Lagos’ formal in-
frastructure, particularly the BRT system and
regulated transport corridors, fails to extend
across the entire metropolitan area, compe-
lling passengers to rely on informal transport
to complete their journeys. This predicament
gives rise to inconsistent schedules, unofficial
stops, and a conspicuous paucity of continui-
ty in the urban travel experience. However,
informal drivers and transport associations
have spontaneously devised self-regulatory
mechanisms, such as coordination by zone,
route delimitation, and vehicle rotation to
avoid saturation, which demonstrates the po-
tential for structural collaboration with the
formal system (Alcorn & Karner, 2021).

The integration process proposed in Lagos
is based on a hybrid transport model, whe-
re formal and informal modes of transpor-
tation work together under shared planning
schemes (Alcorn & Karner, 2021). In this

approach, informal transport connects to for-
mal transport, making it easy to travel from
rural areas to the main roads. The resear-
chers say that this cooperation has started to
be used in pilot agreements between the lo-
cal government and transport unions. This
includes making digital records of informal
routes and registering drivers. This improves
predictability and safety for users.

The study also found that users like it when
both systems work together. This makes it so
that they save time and don’t have to worry
about missing their connection (Alcorn &
Karner, 2021). In neighborhoods like Oshodi
and Ikeja, having shared stops and using di-
gital platforms to monitor danfo frequencies
has made traveling more stable. This suggests
that working together can be an effective way
to deal with unreliability without losing the
flexibility and adaptability that characterizes
informal transport (Alcorn & Karner, 2021).

The situation in Lagos shows that people can
count on public transportation in informal
settings not just because more infrastructure
is built or more rules are made, but also be-
cause different groups work together. Danfos
play an important role in the urban mobility
ecosystem. This role helps improve transpor-
tation and makes it more inclusive.

209






[Case studies]

Operational Unreliability
Disrupts Continuity

UK, Canada - Community Transport’s Dual
Role as a Transport and a Social Scheme

In various rural and peri-urban commu-
nities in the United Kingdom and Canada,
where formal public transportation is unre-
liable or non-existent, voluntary community
transportation initiatives have emerged that
seek to ensure the continuity of residents’
daily commutes. The study by Wilson and
Forrest (2023) explores how these services,
managed mainly by local associations and
volunteer networks, play a dual role: not only
as functional means of transport, but also as
mechanisms for social cohesion and commu-
nity support. These initiatives tend to operate
in areas where public buses run irregularly,
are subject to unexpected cancellations, or
have insufficient routes, particularly affec-
ting older people, young people, and people
with disabilities.

The community transport model described
in the article is based on self~-management
and local cooperation. People living in the
area organise different ways for people to
share lifts, like minibuses run by volunteers,
or on-demand transport services coordina-
ted by local neighbourhood associations. In
the UK, many of these networks are run by
“community transport charities”. These are
partly supported by local governments, but
they are also very flexible and can change to
meet local needs (Wilson & Forrest, 2023).
These projects not only deal with the pro-
blems of the official system, but also make
communities stronger when services are sto-
pped or there is no coverage.

The study shows that the social value of com-
munity transportation is about more than
just getting around. For many older or iso-
lated people, these services offer a chance to

get out and about, to help each other, and to
feel like they belong. Volunteer drivers are
more than just drivers. They are well-known
people in the community who provide emo-
tional support and company during the trip.
In Canada, for example, there are Volunteer
Driver Programs that allow people with cars
to offer lifts to neighbours who can’t drive or
can't get to public transport. This creates local
networks where people trust each other (Wi-
Ison & Forrest, 2023).

Wilson and Forrest (2023) also say that these
plans show how people can take on operatio-
nal responsibilities when public systems are
not working well, without relying too much
on the state. When transport is unreliable,
volunteering means you can keep going even
when there is a budget crisis or problems
with the infrastructure. The authors also
say that these programmes help to make the
community stronger and more sustainable
by encouraging people to get involved and
take responsibility for managing transport
locally.

The article says that voluntary community
transportation can be a useful extra option
in public mobility policies, especially in areas
where formal systems don’t meet demand or
guarantee regular service.

This new approach combines the social and
the practical, and makes reliability mean
more than just being on time. It also means
making sure that people can get where they
need to go and that they are looked after in
the transportation system.
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[Case studies]

Operational Unreliability
Disrupts Continuity

(several cities) - Truii, Community apps for
planning routes in informal networks

The Trufi case exemplifies the potential of
community technology to address the opera-
tional unreliability of informal public trans-
port systems. Developed as an open-source
platform combining a mobile application
and server, Trufi enables communities, local
organisations, and developers to create trip
planners tailored to their own mobility reali-
ties (Trufi Association, 2019).

In cities with informal networks, such as mi-

nibuses, motorcycle taxis, or collectivos wi-
thout fixed schedules, users frequently lack
basic information about routes, times, or
connection points. Trufi addresses this issue
by leveraging the local knowledge of drivers
and residents, digitising it, and converting it
into open data that facilitates route planning,
estimated travel times, and transfer facilita-
tion for users.

Trufi is different from other business appli-
cations because it uses a shared, open-source
model. This means that the community itself
plans its routes and keeps them up to date.
This approach has been used in cities such as
Cochabamba (Bolivia), Accra (Ghana) and
Medellin (Colombia), where most people
travel around the city without using formal
transport (Trufi Association, 2019). In the-
se situations, volunteers collect information
using GPS and interviews with drivers. They
then put this information into digital platfor-
ms that everyone can use. This interactive
process improves the quality of the available
information and also makes citizens more in-
volved in local travel systems.

Trufi has a big effect on making passengers
feel less uncertain. The app provides updated
maps and “virtual schedules” to help users
plan their journeys, calculate estimated ti-
mes, and plan combinations of formal and in-
formal transport. This makes it easier to plan
and safer, especially for people who can’t get
official information. Trufi makes informality
easy to understand and use, connecting local
practices with digital infrastructure.

Trufi’'s open governance model also encou-
rages people to work together. This includes
community groups, NGOs and local gover-
nments. It helps to include informal data in
urban mobility systems. This bottom-up
approach is an example of a new way of in-
novating in the area of mobility. It shows how
citizens can create technological solutions
that are both cheap and have a big impact
in places where it is difficult to make things
work (Trufi Association, 2019).

The Trufi case shows that people’s trust in
public transport doesn’t just depend on big
investments by the government. It also de-
pends on the smart ideas of communities
working together. Trufi changes everyday
knowledge into digital infrastructure, which
helps to make transport systems more con-
nected and improve coordination between
different types of transport, making it easier
for people to travel around cities.
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Vulnerability and Insecurity Are
Built Into the Journey

London, United Kingdom - Operation
Pickpocket (TfL + Metropolitan Police)

Operation Pickpocket in London is a prime
example of civic-institutional collaboration
to reduce passenger vulnerability on public
transport, especially against petty crimes
such as theft and harassment. This initiative,
developed jointly by Transport for London
(TfL) and the Metropolitan Police Service
(MPS), seeks to address one of the most in-
visible dimensions of everyday insecurity in
urban mobility: the constant risk of theft or
assault in transit spaces (Transport for Lon-
don, 2022). Unlike traditional surveillance
programs, Operation Pickpocket is based on
a preventive and participatory strategy, com-
bining visible police presence, awareness
campaigns, and citizen cooperation.

While the program was being used, it crea-
ted public information campaigns in subway
stations, buses and trams. These told users
about the most common methods used by
criminals and encouraged people to protect
themselves. The messages “Look out for your
stuff” and “Keep your eyes on your bag” are
supported by digital materials and social me-
dia ads, encouraging everyone to be watchful
and responsible for their own safety (TfL,
2022). This communicative dimension has
been recognised as an effective tool for em-
powering passengers without generating fear.
It also promotes preventive behaviours and
informal care networks within the system.

At the same time, the Metropolitan Police has
started secret operations and joint patrols
with TfL staff, especially on routes and at
stations where there have been more repor-
ted incidents, such as Oxford Circus, King’s
Cross, and Victoria Station. According to offi-
cial reports, these actions have led to a conti-

nued fall in thefts on London’s public trans-
port, with mobile phone thefts dropping by
25% between 2018 and 2022 (Metropolitan
Police, 2023). This shows that if police forces,
operators and users work together, people
will feel safer when travelling.

An important part of Operation Pickpocket
is the use of data intelligence and predicti-
ve analytics. The Data Driven Policing pro-
gram helps TfL. and MPS to see how crime is
spread across the city and at what times it ha-
ppens most often. This means they can send
police officers to the places and times when
they are most needed. What’s more, informa-
tion from the public, sent via the TfL. Go app
and social media, is added to the system. This
makes the community element of surveillan-
ce stronger (Metropolitan Police, 2023). This
strategy shows how shared information and
technology can help connect citizens with the
government, reducing the difference between
personal experiences and official actions.

Operation Pickpocket is a project that tries to
tackle the problem of people not feeling safe
when travelling around the city. It does this
by trying to stop the problem before it ha-
ppens, by teaching people about it, by sharing
information, and by getting citizens to get in-
volved. It is a government project, but it will
only work if people use it and trust it. This
program is helping London to make public
transport safer for everyone. It shows that sa-
fety on public transport is about more than
just watching what happens. It is also about
the community helping each other.
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Vulnerability and Insecurity Are
Built Into the Journey

Brussels, Belgium - Intelligent lighting and

cameras in stations.

In Brussels, Belgium, one of the most notable
ways of making people feel safer on public
transport was installing smart lighting and
video surveillance systems in metro stations
and on buses and trams. This project, which
is being run by the Société des Transports In-
tercommunaux de Bruxelles (STIB/MIVB)
together with the Brussels Regional Security
Agency, aims to deal with problems of feeling
unsafe, being harassed and feeling exposed in
underground stations and waiting areas, es-
pecially at night (STIB, 2022).

The smart lighting system uses motion sen-
sors and thermal cameras to adjust the bri-
ghtness of the lights based on whether so-
meone is there. This makes it safer and more
visible, and also uses less energy when there
are fewer people using it. According to STIB
(2022), the project has shown that adaptive
lighting can stop crime and reduce harass-
ment, while making the environment better
for women, older people, and people using it
at night. This approach is also included in the
Brussels 2030 Sustainable Mobility Strategy,
which recognises it for its contribution to ma-
king cities safer, more sustainable and more
accessible (Brussels Mobility, 2023).

At the same time, modern stations like Bour-
se, De Brouckere, and Gare du Midi have
smart cameras that can spot unusual move-
ments or groups of people, which could mean
there is a risk or an emergency. These ca-
meras can be used not only to watch over an
area, but also to respond quickly if something
strange happens.

They send information to the police and STIB
control centre as soon as they can. This means
that the police can get to places quickly if so-
meone is acting strangely or if someone needs
medical help (Brussels Security Observatory,
2022).

An important part of the project is looking at
how citizens feel. Before it was put into ac-
tion, meetings were held with user associa-
tions and women’s groups to find out which
areas were the most dangerous and come up
with solutions that would be fair to both men
and women. According to a survey by Brus-
sels Mobility (2023), 68% of female users said
they felt safer in the renovated stations, with
the best improvements being made to the li-
ghting. This shows that subjective safety—the
feeling of well-being and control in the spa-
ce—is as important as the objective reduction
of crime.

The case of Brussels shows how technology
and city planning can work together to crea-
te a security policy that is open to everyone.
This policy uses infrastructure to show trust
and dignity, the mix of light, data, and people
getting involved is now being used in other
European cities too. This shows that securi-
ty doesn’t just depend on the police watching
things, but also on building environments
where people can feel safe and where the po-
lice can do their job well.
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Vulnerability and Insecurity Are
Built Into the Journey

Tokyo, Japan - Women-only carriages im-
plemented by the metropolitan government.

In Tokyo, Japan, the introduction of wo-
men-only carriages on the train system is
one of the most well-known ways of reducing
sexual harassment on public transport. This
plan, started by the Tokyo Metropolitan Go-
vernment with the help of big railway com-
panies like JR East, Tokyo Metro, and Toei
Subway, was put in place bit by bit in the ear-
ly 2000s because more and more people were
reporting cases of chikan (sexual harassment
on trains) and because groups of citizens and
feminist organisations were putting pressure
on the government (Tokyo Metropolitan Go-
vernment, 2021).

Women-only carriages are used mainly du-
ring the morning and evening rush hours on
lines where there is a lot of demand, such as
the Chuo, Saikyo, Marunouchi, and Tozai li-
nes. The carriages are clearly marked with
colours and signs in several languages, and
staff and volunteers at the station check who
is getting on and off. The aim is to make sure
female passengers feel safe and comfortable
on public transport, so they don’t have to wo-
rry about being harassed and can enjoy using
it. According to information from the Tokyo
Metropolitan Government Bureau of Trans-
portation (2022), women said they felt 70%
safer after the change, and there were 70%
fewer reports of harassment on lines with se-
parate carriages.

As well as being useful, the measure has led
to a lot of debate about safety, fairness and se-
paration in public spaces. Research by Yama-
guchi (2020) and Kim (2021) shows that, al-
though the women-only car policy has been
good in the short term, it does not deal with
the reasons for harassment or encourage las-

ting cultural change. However, these authors
recognise that these carriages provide a place
to rest in busy cities and can be a way to give
power to people when the government is not
able to help.

The case of Tokyo also shows how working
together can help, groups like the Chikan
Zero Campaign and the national media put
pressure on transport companies to adopt ac-
tive prevention policies. The city then used
these measures as part of a bigger plan to
improve safety for everyone. This included
things like putting up signs and having more
women working at stations. They also made
improvements to the lights and signs on the
platforms (Tokyo Metropolitan Government,
2021).

The Japanese model has been an example for
other countries that have faced similar pro-
blems, like India, Mexico and Egypt. Tokyo’s
experience shows that infrastructure can
be a tool for social justice. But it works best
when there is a balance between protecting
people now and changing their culture in the
long term. Women-only carriages are a step
towards making public transport safer and
more inclusive for everyone.
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Vulnerability and Insecurity Are
Built Into the Journey

Barcelona, Spain - Local police in

stations and buses

In Barcelona, the presence of local police
(Guardia Urbana) in metro and bus stations
was consolidated as a strategy for prevention
and deterrence against insecurity and inci-
dents of harassment or theft on public trans-
port. Since the mid-2010s, Barcelona City
Council, in coordination with Transports
Metropolitans de Barcelona (TMB) and Mos-
sos d’Esquadra, has implemented the Trans-
port Metropolita Segur program to reinforce
operational security and public confidence in
everyday travel (Ajuntament de Barcelona,
2018).

The program was created to deal with an in-
crease in theft and a feeling of danger in the
busiest metro stations, such as Sants Esta-
ci6, Catalunya, and Liceu, as well as on ni-
ght bus lines. In 2019, there were more than
21,000 reports of petty theft on public trans-
port (Mossos d’Esquadra, 2020). This led the
authorities to set up joint patrols between
the Guardia Urbana and Mossos, with both
teams being out in public and working un-
dercover. These patrols are there to catch cri-
minals and also to make users and operators
feel safer (TMB, 2021).

The police are joined by a network of CCTV
cameras, emergency buttons on buses and
stations, and direct communication systems
with the TMB Control Centre. According to
data from the Barcelona City Council (2022),
this combination led to a 28% reduction in
incidents between 2020 and 2022, especially
on lines with more passengers and during the
night.

Also, staff who drive and work in customer
service were taught how to deal with situa-
tions involving harassment, medical emer-
gencies or arguments. This shows that the
human side of the system is very important.

The Barcelona model is special because it
focuses on the community and stopping pro-
blems before they happen. In 2021, the City
Council launched the Barcelona, Ciutat Segu-
ra per a Tothom (Barcelona, a Safe City for
Everyone) campaign. This campaign aims to
raise awareness against harassment and pro-
mote respect on public transport.

This project included working with local
groups and feminist groups. They helped to
find important places and tell people about
‘espais segurs’ (safe spaces) at stations. Citi-
zen participation is important for balancing
police presence with social and educational
actions. This helps to prevent security from
being seen as a way of controlling people
(Ajuntament de Barcelona, 2022).

The situation in Barcelona shows that how
well a system works and how safe it seems are
connected: a reliable system must not only
meet its deadlines and schedules, but also
make sure that users feel safe during their
journey. The city’s public transport system is
one of the best in Europe. This is because it
works well with other organisations and with
the people who use it.







Vulnerability and Insecurity Are
Built Into the Journey

Mexico City, Mexico - Transport Police

and Panic Button

In Mexico City, the Banking and Industrial
Police (PBI) and the Secretariat of Citizen
Security (SSC) implemented a comprehensi-
ve public transport security model that com-
bines permanent police presence and citizen
emergency technology, with the aim of redu-
cing crime and sexual harassment in the sys-
tem. This approach is mainly applied in the
Metro Collective Transport System (STC),
the Metrobus, and the Electric Transport
Service (trolleybuses and RTP), where pa-
nic buttons and video surveillance cameras
connected directly to security control centers
have been installed (SSC CDMX, 2022).

The program was strengthened in 2019 with
the creation of the Metropolitan Transport
Security Unit (USMET), a specialized body
with more than 2,000 police officers deplo-
yed in stations, stops, and transport units to
prevent theft, assault, and sexual harassment
(Mexico City Government, 2021). At the
same time, the installation of panic buttons in
stations and vehicles has enabled an imme-
diate response in less than three minutes to
incidents reported by users, according to data
from the Digital Agency for Public Innova-
tion (ADIP, 2022).

The security technology is made even bet-
ter by the “Mi Policia” app, which lets users
report dangerous situations or harassment
straight away and set an alert for a specific lo-
cation. These reports are sent to the nearest
units, using a rapid response model. The Me-
trobus has also added physical buttons inside
the buses.

These are linked to the C5, the city’s urban

monitoring system. The C5 has more than
15,000 active cameras (C5 CDMX, 2023).
This surveillance network has been very im-
portant in recording incidents and making
passengers feel safer.

The social side of things is also really impor-
tant. The SSC worked with the Secretariat for
Women (SEMUJERES) to promote campaig-
ns like “Viajemos Seguras” (Let’s Travel Sa-
fely) and “Acoso No Es Normal” (Harassment
Is Not Normal). These campaigns encoura-
ge people to report gender-based violence
and respect in public spaces (SEMUJERES,
2021). The units also have special areas for
women and girls, and staff who have been
trained to deal with cases of harassment and
help victims during the reporting process.
These actions aim to reduce incidents and
change the culture of transportation. They
also aim to raise awareness of everyday vio-
lence in urban mobility.

It shows how using technology, having poli-
ce around, and being aware of what’s going
on can make public transport safer. Althou-
gh it still has problems with how well it co-
vers the whole system and how it reports
crimes, the program has reduced reports of
sexual harassment by 25% between 2019 and
2022 (SSC CDMX, 2022) and has become an
example for other Latin American cities that
want to improve the safety of public trans-
port users.
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Vulnerability and Insecurity Are
Built Into the Journey

South Africa - Transaid, Initiative in the
womens shared taxi sector

The informal shared taxi sector in South
Africa, led mainly by men, is a key artery of
mobility for peri-urban communities in large
urban centers. However, women as passen-
gers—and to a lesser extent as operators—face
specific challenges in terms of safety, access,
and governance. In response to this reality,
Transaid launched an initiative focused on
gender equality in public transport, working
with shared taxi associations, gender justice
agencies, and communities to promote safer
environments for women users and opera-
tors (Transaid, 2022).

The project, which is funded by the Canada
Fund for Local Initiatives (CFLI), operates
mainly in the Western Cape Province, in the
minibus or “minibus taxi” sector. In 2020, this
sector carried approximately 80.2% of com-
mutes in South Africa (Transaid, 2025). Key
actions include creating a Safe Taxi Charter,
training drivers and operators to prevent
gender-based violence, raising awareness of
women’s rights, and working with the South
African National Taxi Council (SANTACO)
and the organization Sonke Gender Justice
(Transaid, 2023).

From an impact perspective, these interven-
tions aim to achieve three key outcomes:

(1) Doing more to make it easier for women
to use public transport without feeling afraid
of being attacked or harassed, so they can get
to work and education more easily.

(2) Changing the culture of a job where the-
re are mostly men, so there are more women
working and taking part.

(3) Encouraging more accountability, kee-
ping users safe and getting more women to
take part in shared taxi services. The Tran-
said report (2023) shows how trained drivers
changed their behaviour, got support from
other drivers, and told their peers what they
had learned, showing how culture can be
changed.

The project faces some big challenges. The-
se include the fact that the sector is informal,
without formal concessions or rigorous state
oversight. There is also persistent violence on
certain routes. Limited participation of wo-
men as drivers or operators is another cha-
llenge. And there is a need to maintain repor-
ting and oversight mechanisms beyond the
pilot phase.

What’s more, making sure taxis always pro-
tect people’s privacy depends on the willing-
ness of associations, the existence of a paid
reporting system, and the state recognising
the rules (Transaid, 2023). These things need
to be thought about if the model is used in
other cities or countries.
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Vulnerability and Insecurity Are
Built Into the Journey

India - Safetipin, app for mapping and repor-
ting insecurity and informal transport

In several Indian cities, including New Delhi,
Bengaluru, and Pune, the Safetipin initiative
emerged, a participatory civic app that allows
citizens to map, assess, and report unsafe
conditions in public spaces, including bus
stops, metro stations, and informal transport
hubs. Founded in 2013 by activist Kalpana
Viswanath and urban planner Ashish Basu,
the platform combines geospatial technology,
community participation, and urban analysis
to promote safer and more inclusive mobility,
especially for women and vulnerable groups
(Viswanath & Basu, 2015).

Safetipin collects information from users and
volunteers. These people check how safe they
think different places are. The assessment
looks at nine things: lighting, visibility, how
many people are walking by, if it’s easy to get
to, if there are any cameras, how many diffe-
rent things people use it for, if it’s well looked
after, how safe people feel, and if it’s easy to
get to (Safetipin, 2021). The information is
shown on an open digital map, which indica-
tes safe or unsafe areas. This allows authori-
ties and citizens to decide what to do first.

The app has been really useful for public
transport. It has helped to identify dangerous
bus stops and routes where there is not enou-
gh lighting or police. It has also been used to
record cases of harassment and assault. The
Delhi Transport Department and UN-Habi-
tat worked with Safetipin. Between 2017 and
2021, they used the data collected by Safetipin
to move more than 700 bus stops and impro-
ve lighting at 8,000 places in important areas
(UN-Habitat, 2021). This process made ur-
ban planning safer and more user-friendly
by including the voice of users.

The project is innovative because it invol-
ves citizens working together to create ur-
ban spaces. Safetipin works with different
groups, like communities, local organisations,
and universities, to collect information about
what it’s like to live in a place. In neighbour-
hoods and areas where people don’t have
formal transport, local people were asked to
look at what was needed. This led to things
like streetlights, signs and people patrolling
the area. These were organised with NGOs
(non-governmental organisations) and local
governments (Datta, 2020).

It has helped to change how we think about
safety in cities from a feminist and participa-
tory perspective, it has made safety a collec-
tive right and not just a matter of surveillan-
ce. The project has been done in other cities
in the Global South, such as Bogota, Nairobi,
and Manila. This shows that citizens and di-
gital technology can help deal with the every-
day problems in public transport.
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Vulnerability and Insecurity Are
Built Into the Journey

Cape Town, South Africa - Walking and
active transportation in informal settings

In Cape Town, walking and active transport
are essential forms of mobility in informal
and low-income contexts, where access to
formal public transport is limited or unrelia-
ble. In areas such as Khayelitsha, Gugulethu,
and Mitchells Plain, thousands of residents
walk long distances every day to reach train
stations, minibus taxis, or workplaces. Howe-
ver, this daily commute exposes pedestrians
to high levels of vulnerability due to insecu-
rity, gender-based violence, lack of lighting,
and poor pedestrian infrastructure (Mahapa,
2020).

In response to these conditions, local com-
munity organisations, NGOs and groups have
developed various plans to improve safety
and accessibility for pedestrians, without re-
lying exclusively on the government. A good
example of this is the “Walk This Way” pro-
ject, which is run by the ChildSafe Founda-
tion with the help of schools and community
leaders. The aim of the project is to encou-
rage children and women to walk or ride bi-
kes safely by creating safe paths for them to
walk on, putting up signs in the community,
and having volunteers go with them when it
is dangerous (ChildSafe, 2018). Local peo-
ple work together to find dangerous spots in
their community and suggest ways to impro-
ve them. For example, they might suggest
using solar lighting, painting community mu-
rals or creating paved paths using materials
found locally.

Another good example is “Open Streets Cape
Town,” a group of people who want to take
back public spaces by closing some streets to
cars for a while so that people can walk and
ride bikes there, and so that cultural activities

can take place. This project, which started in
2013, aims to draw attention to the fact that
people do not have equal access to city spaces
and to show how active travel can help peo-
ple to get along with each other better (Bou-
lle, 2016). In informal settings, the project has
worked with local communities to turn dan-
gerous streets into places where people can
meet. This has made people feel more con-
nected to their surroundings and has increa-
sed safety by encouraging everyone to watch
out for each other.

In other informal settlements too, like Kha-
yelitsha and Nyanga, local networks and wo-
men’s groups have come up with their own
ways to deal with the problem. For example,
they’'ve installed solar lights, arranged group
walks, and set up safe routes to bus stops
(Gxubane, 2021). These strategies, althou-
gh small, make people feel safer and streng-
then the community. This shows that it is not
only necessary for people to be able to walk
around in these places, but it also helps to
build a sense of community and citizenship
in the city.

These projects show how communities can
step in to provide services that the govern-
ment does not provide. Instead of relying on
expensive infrastructure, communities in
Cape Town have shown that local organisa-
tion, knowledge of the area, and cooperation
among neighbours can create safer and more
walkable environments, promoting sustaina-
ble and fair mobility from the local level up.
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Kampala/Uganda, South Africa - Women’s
social networks for informal transport

The comparative study by Ankunda, Har-
vett, and Mokoma (2023) analyzes how wo-
men in Kampala (Uganda) and the Tshwane/
Pretoria region (South Africa) use their so-
cial networks to overcome the challenges of
informal public transport. In both cities, mo-
bility depends largely on minibuses, private-
ly owned taxis, and other informal modes of
transport.

These offer advantages in terms of availa-
bility and price, but also present multiple
challenges, such as personal insecurity, poor
mechanical conditions, lack of reliable in-
formation on routes and fares, and a poorly
regulated organizational structure. Women
are particularly affected, as formal modes
of transport are less accessible or suitable,
increasing their dependence on informal al-
ternatives (Ankunda, Harvett, & Mokoma,
2023).

The study shows that, when faced with the-
se conditions, many women use their infor-
mal networks, such as travel companions,
neighbours, family members and social me-
dia groups, to exercise their agency. These
contacts can tell you everything you need to
know about travelling, like when and how
to go, which routes to avoid, how much it
will cost, where to stop safely, and any alerts
about incidents. So, even though the system is
“chaotic” and informal, these networks make
travelling better and safer (Ankunda, Harve-
tt, & Mokoma, 2023).

The authors also suggest that, to improve
the user experience and make the informal
transport sector more formal, we should
think about the role of these existing ne-
tworks. Any new technology or information
should be added to the trusted channels that
women already use. This will make it more
effective. This vision is important for trans-
port policy, urban planning and gender in
cities (Ankunda, Harvett, & Mokoma, 2023;
Outline Africa, 2023).

Kampala and Tshwane show how women can
be more resilient to the limitations of infor-
mal transport by recognising and empowe-
ring existing social networks. These findings
show that transport policies need to be chan-
ged to include female users and to work with
communities to improve transport in infor-
mal areas (Ankunda, Harvett, & Mokoma,
2023).
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peripheral areas

Medellin, Colombia - Aerial cable +

metro integration.

Medellin’s transportation system uses both
the traditional metro and aerial cable cars
(called Metrocable) to connect areas that are
hard to reach, especially the neighborhoods
on the city’s hillsides (Davila & Daste, 2012).
The metro is like the backbone of the system,
and the cable cars connect areas that are far
away directly to metro stations. This makes
it easier for residents to get around. The first
Metrocable line, which opened in 2004, was
connected to the Acevedo metro station. This
made it much faster to travel from outlying
neighborhoods to the city center (UITP, n.d.).

Integrating both modes of transport focuses
on efficiency and the user experience. By
connecting cable cars with metro stations,
travelers can make quick and safe transfers,
reducing their dependence on buses that run
on steep and crowded routes (Davila & Das-
te, 2012). This has allowed many users in hi-
lly areas to travel from two hours to just 30
minutes on average, improving access to jobs
and basic services (UITP, n.d.).

The project has also had a big impact on so-
ciety. The construction of the cable car sta-
tions has also led to improvements in public
spaces, the addition of libraries, and increa-
sed connectivity between neighborhoods
(Davila & Daste, 2012). These actions have
helped reduce the isolation of certain com-
munities, strengthen the social fabric, and
increase urban inclusion. This strategy shows
that mobility can be a tool for social change,
beyond just being a way to get around (UITP,
n.d.).

From an environmental point of view, ae-
rial cable cars are a good solution because
they run on electricity and reduce the need
for motorized transportation that generates
polluting emissions in steep areas (Davila &
Daste, 2012). This additional approach not
only makes the transportation network more
efficient, but it also helps make cities more
sustainable. This is an important thing to
consider when planning cities like Medellin,
which are built on hilly or mountainous te-
rrain.

But cable cars have a limited number of pass-
engers they can carry at one time. Their main
job is to provide a final link in the transpor-
tation network, while the metro is the bac-
kbone of mass transit. However, Medellin’s
experience shows that combining transport
technologies with social and urban changes
can create a network that is inclusive, effi-
cient, and adapted to local conditions (Davila
& Daste, 2012; UITP, n.d.).
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peripheral areas

Mexico City, Mexico - Night network in

peripheries.

Mexico City has a nighttime transportation
service called Nochebus. It is available after
conventional hours. This system operates be-
tween midnight and 5 a.m., connecting both
central and peripheral areas of the city (The
Mexico City Post, 2023). The initiative was
created to help people who work night shifts,
people who are heading home from a night
out, or people who need a ride when public
transportation is not available during the day.

The Nochebus is organized into specific rou-
tes that cover peripheral areas and neighbor-
hoods that are traditionally less connected,
such as “La Villa-Periférico,” “Pantheon San
Isidro-Aragén,” and “Medio Bicentenario”
(The Mexico City Post, 2023). This integra-
tion makes it easier for people who live on the
outskirts to get to the city center and other
areas of the city at night. At the same time, it
tries to reduce the need for informal nightti-
me transportation, which often isn’t safe or
doesn’t run often enough (Steer, 2018).

The design of the nighttime network also con-
siders safety and social equity. “Ciudad Noc-
turna” (Night City) is a legislative initiative
that promotes the consolidation of nighttime
services with a gender and human rights fo-
cus. This initiative ensures that nighttime
travel is accessible and safe for women and
vulnerable groups (Industria & Movilidad,
2024). This approach shows that nighttime
mobility is not only a technical issue, but also
a way to include people and cities.

Even though there has been progress, the
Night Bus is still used less than the bus ser-
vices during the day. Many smaller roads
have fewer buses and they don’t come as of-
ten. This makes it hard to count on the buses
and makes people feel less safe (ICLEIL 2019).
This is a big step toward making sure ever-
yone can get around easily. But the system
needs to get bigger and better if it wants to be
a good choice for everyone who needs to get
around at night.

In conclusion, Mexico City’s Nochebus is a
good example of transportation during the
night in areas outside of the city. It offers safe
and regulated connections when regular ser-
vices are not available. It is important to con-
sider nighttime mobility as an essential part
of urban planning.

This means that policies should be created to
ensure that public transportation is frequent,
widespread, and safe throughout the metro-
politan area (The Mexico City Post, 2023;
Steer, 2018; Industria & Movilidad, 2024).
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peripheral areas

France —

Rural mobility subsidies

In France, the government has created diffe-
rent programs to help people in rural areas.
These programs give people more options for
getting around, because public transportation
is usually limited in rural areas, and many
people drive. For example, the France Ru-
ralités Plan has a fund called Fonds vert that
will invest €90 million in sustainable and lo-
cal mobility projects in rural areas between
2024 and 2026 (Padam Mobility, 2024).

This shows that mobility in rural areas is no
longer seen only as a “transport problem,” but
as a question of whether people feel included
in the area. Despite recent laws like the Loi
d’orientation des mobilités (2019), many ru-
ral communities still don’t have enough ser-
vices. This leads to greater social isolation
and high travel costs (Le Monde, 2024).

Aid is not only given to buses or traditional
networks: “Rural mobility stations” are also
being promoted in certain areas. These sta-
tions offer low-cost options such as shared
bicycles, carpooling, or small electric vehicles
that are designed for areas with fewer people
(Groupe SNCE, 2024). These initiatives offer
alternatives to using private cars alone. They
also help the country reach its goals for redu-
cing emissions.

This is important because studies on innova-
tion in rural mobility warn that costs per user
in low-density areas remain high, even with
subsidies. Public funding should be efficient-
ly directed towards flexible models, such as
on-demand transport or light vehicles. This
is better than replicating urban schemes in

rural areas (International Transport Forum
[ITF], 2023).

France is a good example of how public po-
licy can help rural mobility. They have star-
ted offering subsidies and other programs
that are designed to fit the needs of each area.
However, there are still challenges related
to the amount of money, working together
across different areas, and adapting the mo-
del to rural areas. These are important fac-
tors in making sure that these subsidies lead
to real improvements in connectivity and
quality of life (Agence Nationale de la Cohé-
sion des Territoires [ANCT], 2024).






Territorial disadvantage in

peripheral areas

Chile - Program “Subsidio Nacional al
Transporte Piblico de Pasajeros”

In Chile, public transportation policy inclu-
des subsidy mechanisms that seek to impro-
ve accessibility to the public transportation
system, especially in rural, isolated, or less
densely populated areas. Law No. 20,378 es-
tablishes a national subsidy for paid public
passenger transport, with the aim of promo-
ting the use of public transport and assisting
students, non-tendered areas, and territories
with low coverage (Regional Government of
Coquimbo, 2024).

The subsidy is applied in various ways. In re-
gulated areas, it allows for reduced fares for
different population groups, such as adults,
students, and seniors (Rural Public Trans-
portation Directorate [DTPR], 2024). In
“non-tendered” or rural areas, there are con-
tracted routes that receive subsidies to opera-
te routes that would otherwise not be profita-
ble; for example, in the La Araucania region
there are more than 250 subsidized routes, of
which 169 correspond to isolated areas and
84 specifically to rural transport (Biobio Chi-
le, 2020).

A recent case of implementation can be seen
in the Valparaiso region, where the regional
government approved an investment of clo-
se to $2.932 billion pesos to extend public
transport in isolated rural areas, incorpora-
ting 32 new routes that benefit approxima-
tely 26,000 new potential users, increasing
coverage by 38% compared to the previous
scenario. On these routes, seniors and people
with disabilities travel for free, and students
have a reduced fare of 33% (Los Andes Onli-
ne, 2024).

Even though there has been progress, there
are still problems with the structure. State re-
sources are not always distributed equally or
proportionally. In the O’Higgins region, more
than $11.24 billion is expected to be spent on
subsidies by 2025. However, transport unions
say that the difference between adult and stu-
dent fares has not been fully covered by the
state. This puts financial pressure on local
operators (El Tipégrafo, 2025).

The Chilean example shows how a coun-
try with medium population density can
use government support to improve public
transportation in areas that would otherwi-
se have limited access. Law 20.378 and rela-
ted programs improve coverage for students,
seniors, and rural areas. However, they also
show how difficult it is to make sure there is
enough money, that rural routes can be ope-
rated in a sustainable way, and that benefits
are distributed fairly. It is possible to expand
coverage, but it would require changes to the
institutions and money used to manage these
subsidies.

These changes would make the subsidies an
effective way to include more people (Regio-
nal Government of Coquimbo, 2024; DTPR,
2024; Biobio Chile, 2020; Los Andes Online,
2024; El Tipografo, 2025).
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Territorial disadvantage in

peripheral areas

Oaxaca, Mexico - Rural transport

cooperatives

In the state of Oaxaca, public passenger trans-
port cooperatives have historically emerged
as a community organizing mechanism in
response to the scarcity and precariousness
of mobility services, especially in semi-rural
and rural areas. A study on the cooperative
transport industry in the Oaxaca Metropoli-
tan Area finds that these cooperatives were
originally created by drivers, mechanics, and
assistants in order to take on concessions and
operate collective transport services under
principles of mutuality and self~-management
(Carmona Loépez, 2024).

The study also found that these cooperatives
have a “dual” nature. While they are organi-
zed as cooperatives, in practice, many have
started to focus more on making a profit.
This has led to a weakening of the democra-
tic principles of cooperativism, as well as la-
bor protection for drivers and the presence
of financial reserves within the organization
(Carmona Loépez, 2024). This change affects
how cooperatives are set up and how trans-
portation services work for people in rural
areas.

The conditions in rural Oaxaca make public
transportation more difficult to operate. The-
re are few routes, limited infrastructure, and
low population density. This makes it cha-
llenging for cooperatives to provide public
transportation. For example, economies of
scale don’t work the same way in rural areas.
This makes access to services more expensive
and less frequent.

This study doesn’t have all the information
about fares or coverage, but it’s clear that the
cooperative model is facing challenges from
the market and local regulations.

It shows how the cooperative model can suc-
ceed in helping rural communities grow, but
it also shows its limits. On the one hand, com-
munity organizations help people who are far
away from others stay connected. But if they
don’t have support from the government,
banks, and other infrastructure, cooperatives
can become functional but not fair or sustai-
nable (Carmona Lépez, 2024).

This difference shows us important things to
consider in rural transportation policies. We
need to make sure that organizations have
strong structures in place. We also need to
make sure that there is enough support for
routes that don't make a lot of money. Finally,
we need to keep the ideas of cooperation in
mind that led to the creation of these organi-
zations.
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Peruvian Amazon -
Community boats

In the Peruvian Amazon, rivers are the main
means of communication for many indi-
genous and rural communities, given that
much of the territory lacks passable roads
(Al Jazeera, 2018). In this context, communi-
ty boats have become an essential means of
mobility, allowing not only the transport of
people, but also the transfer of food, medici-
ne, and other basic supplies. These boats are
usually operated by the communities them-
selves, who organize and manage resources
collectively, strengthening local autonomy
and social cohesion (Dammann, Neville, G6-
mez Pisco & Alegria, 2021).

One example of this is the Wampis commu-
nity’s adoption of solar boats. They use ei-
ght-seater boats that are powered by solar
energy. This project reduces fuel costs and
pollution in rivers. It also strengthens the
community’s independence from fossil fuels
and external services (Size of Wales, 2024).
Local people help design and operate these
boats. This makes sure that the technology is
adapted to the local conditions and the speci-
fic needs of the population.

Community boats are important for more
than just getting around. They also help peo-
ple get to health services. In places like Sara-
yacu, boats have been used to transport heal-
th personnel and patients. This has reduced
the time it takes to get patients to the right
care, even in places that are hard to reach
(Dammann et al., 2021). These projects show
that river infrastructure is an important part
of social welfare and fairness in the Amazon.

River transportation in communities, howe-
ver, faces significant challenges. During the
dry season, water levels change, boats are
not well-maintained, and there is not enough
money. This makes these services less effec-
tive and not sustainable. A recent report said
that more than 130 communities were tem-
porarily cut off because of falling river levels,
which affected the supply of food and medi-
cine (Mongabay, 2024). These factors show
that, although river transport improves con-
nectivity in communities, it is still vulnerable
to environmental and structural conditions.

The example of community transportation
in the Peruvian Amazon shows how river
transportation organized by the communi-
ties themselves is a strategy that works well
in places where land is hard to reach. Using
sustainable technologies, like solar boats, and
connecting these communities to health and
supply services makes them more indepen-
dent and strong. But the model needs cons-
tant attention to maintenance, financing, and
adaptation to the impacts of climate change
to ensure equal and reliable transportation
(Al Jazeera, 2018; Dammann et al., 2021; Size
of Wales, 2024; Mongabay, 2024 ).
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Lima, Peru-

Solidarity motorcycle taxis

In the outskirts of Lima—especially in the
northern and eastern districts—mototaxis
have proliferated as a transportation solution
for areas with limited access to bus routes or
narrow streets where conventional vehicles
cannot operate efficiently. For example, in
the district of San Juan de Lurigancho there
are more than 2,600 motorcycle taxis, while
in the districts of Comas and San Juan de Mi-
raflores there are more than 2,500 and more
than 2,200 respectively. These vehicles main-
ly serve feeder routes to major transport sta-
tions or areas not covered by the formal sys-
tem (Quintana, 2020).

“Since in most of the districts on the outskirts
of Lima people live in areas that are difficult
to access... the motorcycle taxi service is more
than necessary to transport and connect peo-
ple from their homes to the city’s mass bus
transportation system.” (Quintana, 2020, p.
58)

This phenomenon plays a crucial “feeder” or
“last mile” role in contexts where topography,
urban density, and road infrastructure limit
bus operation. A report by the Japan Inter-
national Cooperation Agency estimated that
approximately 45,000 motorcycle taxis ope-
rate in the suburbs of Lima and Callao, pro-
viding services on minor streets that are in-
accessible to larger vehicles (JICA, 2020).

From an economic point of view, motorcycle
taxis are a small business that many people
can afford. Many motorcycle taxi drivers mo-
ved to the city from other provinces. They
borrowed money from microcredit programs
to buy their motorcycles.

These drivers make more money than the
local minimum wage, which means that they
make enough money to both get around and
support their families. This makes motorcy-
cle taxis not only a way to get around, but also
a way to find a job (Quintana, 2020). This
shows that informal transport has two roles:
it helps people get around and support their
families in areas with few formal services.

But this informal nature creates problems. It
can be hard to regulate, and it can create safe-
ty and service quality issues. It can also create
problems with equity in cities. These services
don’t follow the same rules as regular trans-
portation services, so they’re not included in
official transportation policies. This can be
dangerous for passengers because they might
not have insurance, the standards can be in-
consistent, and it can make them dependent
on the market. The government of Lima has
said that these options need to be included in
a larger plan for city transportation in the su-
burbs (JICA, 2020).

The case of motorcycle taxis in the outskirts
of Lima shows how, in places like this, these
informal options are important ways for peo-
ple to get around and find jobs. However, to
be included in a transportation policy that
everyone can use, they need to be made offi-
cial, their operating conditions need to be im-
proved, and they need to be connected to the
larger urban mobility network.
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Johannesburg, South Africa - Community

minibus routes

In Johannesburg, South Africa, community
minibus routes, commonly known as mini-
bus taxis, are the main means of transport
for a large part of the population, especially
in outlying areas and townships. It is estima-
ted that approximately 70% of the metropoli-
tan area’s inhabitants depend on this system
for their daily commutes, which operates on
some 2,813 registered routes and covers more
than 44,000 km, with average fares of R13.13
per trip (Businesstech, 2023). These routes
are essential to ensure mobility in areas whe-
re formal transportation, such as buses and
trains, has limited or no coverage.

These routes are organized through associa-
tions of minibus owners and operators. The-
se associations control specific territories and
manage the operation of the vehicles. Around
12,300 private taxis operate on about 1,000
routes from over 450 departure points in the
city. This creates a radial network, meaning
traffic flows towards the center of Johannes-
burg. (City of Johannesburg, 2018) This sys-
tem lets users access different transport hubs
and minibuses that feed into larger routes,
even though the system is still mostly infor-
mal.

Community routes are important becau-
se they connect areas that don't have many
other options for transportation. Some daily
minibus journeys cover between 110 and 284
km, with 4 to 19 trips per day and transpor-
ting between 39 and 176 passengers (Gover-
nment Technical Advisory Centre [GTAC],
2024).

However, the division of territories contro-
lled by different associations creates coordi-
nation challenges, especially for routes that
cross jurisdictional boundaries. This can lead
to inefficiencies in coverage and possible de-
lays for users (World Bank Blogs, 2020).

From a social and economic point of view,
community routes create jobs for thousands
of drivers and other workers. These routes
form a small economic system within the city.
The system can adapt to changing needs and
adjust to the needs of people who don’t have
access to regular transportation. However,
there are still big problems with making sure
the service can continue in the long term.
This is because there are no official rules and
there are no safety standards that are used
the same way every time (Roads & Kingdo-
ms, 2018).

Community minibus routes in Johannesburg
are very important for getting around the city.
They connect areas that would otherwise be
isolated and offer economic opportunities to
thousands of operators. Whether or not they
can continue to exist in the future depends on
several things. They need to become a part of
the public transportation system. They also
need to work together with the government
to make sure everything is done safely and
efficiently.
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Territorial disadvantage in

peripheral areas

Kampala, Uganda -
Popular market stops

In Kampala, Uganda, popular markets such
as Nakasero Market act as strategic hubs wi-
thin the informal urban transport system.
Collective taxis, minibuses, and motorcycle
taxis (boda bodas) converge around these
markets, connecting residential and peri-
pheral neighborhoods with high-traffic com-
mercial centers. As Monteith (2018) shows,
Nakasero Market—the oldest in Kampala—
combines commercial intensity and informal
mobility in the same urban space.

Transportation to and from these markets is
mainly organized informally, with routes that
adjust to the flows of vendors, buyers, and
workers. For example, a pilot study found
that route competitions in Kampala revea-
led that informal operators serving market
vendors were able to reduce costs and travel
times (Kerzhner & Mbabazi, 2024). These
types of routes usually start very early in the
morning—when the merchandise arrives—
and repeat their trips at midday or in the af-
ternoon, coinciding with the influx of custo-
mers to the market.

But this combination of shopping and getting
around also creates problems for city plan-
ners and traffic. The Kampala Capital City
Authority (KCCA) has noticed that many
informal routes don’t have organized stops.
This makes traffic worse around markets
and makes it hard for people to walk safely
(KCCA, 2020). Also, the high number of in-
formal markets and traffic make it hard for
people to move around easily at these busy
places.

From an inclusive mobility perspective,
stops around markets are a chance to connect
low-income populations with jobs, services,
and city stores. Even so, some people still
don’t have the same access. The way trans-
portation works at these hubs means that
people in poor areas may have to wait longer,
get rides that are not as comfortable or safe,
and have to pay more (Monteith, 2018). So,
making things better for people walking, con-
trolling stops, and combining different kinds
of transportation are important steps toward
a network that is more fair.

In Kampala, large popular markets like
Nakasero are important centers for the ci-
ty’s informal mobility network. These mar-
kets are places where people can buy and sell
things, and they are also places where people
can get around the city. Their location helps
them connect smaller areas with larger ones,
but they don’t have the right infrastructure,
rules, or plans to reach their full potential.
Making these things better would be key to
creating more efficient, safe, and inclusive
ways to get around.
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[Challenges & Opportunities|

Database &
Digital integration

The formal transport system usually has pro-
blems with coverage, reliability, and equity
across different areas. Building a complete
and connected database can be a key tool to
improve the planning and operation of the
service.

Structural
1mprovements

Making bus stops and stations better can have
a big effect on city transportation, especially
if the new design focuses on making it easy
for people to use, keeping them safe, and en-
suring that everyone has access to them. Ad-
ding new things like furniture, signs, lights, or
technology makes these spaces more useful,
safe, and easy to get to.

Formal
Informality

Integrating informal transport processes into
the formal system can be a powerful strate-
gy to improve the travel experience of users,
especially in rural areas. These services don't
follow the same rules as other services, but
they're still really important. They help peo-
ple stay connected, make information easy to
access, and can be used in different ways.
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The development of a system that in-
cludes digital, social, and physical parts.
The idea is to collect and combine data
from different online sources to crea-
te a complete list of transportation op-
tions, including formal and informal
ones. This will make planning easier,
help you visualize the route, and allow
you to make deci-
sions based on re-
al-world evidence.

Concept. . ...

redesign the bus

stops. This will
make these spaces easier to get to, safer,
and more comfortable. It will also turn
these spaces into places where users can
interact with the digital platform. To
achieve these goals, we need to include
invisible sectors and informal services.
This will help us integrate additional
flows, expand coverage, and make the
transportation network more flexible.
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The system.

The proposed urban mobility system in Bogota is
designed to create a connected network of information,
infrastructure, and services. This network is intended to
address the current challenges with public transportation
and to create a connection between formal and informal

systems.

In other words, the system works like a mix of different

ecosystems. Each part works together to make things easier
to access, more efficient, and fairer for different areas.
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The system is based on a centralized digital platform.
This platform was developed from the redesign of the
TransMiApp application. It serves as a data integration
hub; this platform should collect information from all
types of transportation. It should include route informa-
tion, travel times, important locations, accessibility levels,
and how citizens feel about these issues. By putting all this
data in one place, the system allows for planning based on
data, making it easier for users to see different routes, and
provides tools like digital payments and safety alerts. This
digital layer is the foundation for the rest of the system to
work together in a clear and organized way.

The second part of the system is the physical infrastruc-
ture, such as bus stops. These bus stops are designed to be
micro-mobility centers. These spaces have been redesig-
ned to be more accessible, safe, comfortable, and digitally
connected. They allow users to interact directly with the
platform, plan their trips, and access real-time informa-
tion. The infrastructure connects data and the physical
experience of transportation, making the system more
cohesive and reducing the gap between central and peri-

pheral areas.

[The System.]

Finally, the system considers the social aspect
by integrating informal transportation. Ser-
vices such as bicycle taxis or neighborhood
routes are mapped, made visible, and connec-
ted to official routes. This allows their flows to
integrate with official routes without the need
for complete formalization. This makes sure
that the network reflects the daily lives of re-
sidents and improves coverage, especially in
areas with little institutional presence.

In general, the system works like a connected urban ecosystem. Data helps make
decisions, infrastructure makes it easy to move around, and including informal
areas makes transportation better and more flexible. Its goal is to create a better
way for people to get around that is inclusive, strong, and efficient. It wants to
create a positive impact on people's lives and make sure that everyone in the city

has access to these new ways of getting around.
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Integrating informal transport processes into Bogota’s formal public
transport network represents a powerful strategy to enhance the travel
experience for thousands of users, particularly in peripheral neighbor-
hoods or areas with limited state coverage. Services such as colectivos,
motorcycle taxis, bicycle taxis, and neighborhood routes operate outside
official regulation, yet they play a crucial role in providing connectivity,
accessibility, and flexibility that the formal system cannot always deli-
ver. Recognizing the importance of these services is essential to building
a more resilient and inclusive urban mobility network.

By incorporating informal transport into urban planning, cities can ge-
nerate operational synergies that benefit both users and operators. Ma-
pping informal routes and connecting them to major nodes of the formal
system, such as TransMilenio or SITP stations, allows for the creation
of multimodal corridors, reduces waiting times, and facilitates smoother
transfers between different modes of transport. This integration can also
support the development of safe boarding areas, clearer signage, and in-
frastructure improvements that guide passengers efficiently, while en-
couraging informal operators to adopt basic standards of quality, safety,
and reliability.

It is important to note that integrating informal transport does not ne-
cessarily mean full formalization. Instead, it involves acknowledging its
social and functional value within the broader mobility ecosystem. Di-
gital platforms can play a central role in this process by making informal
routes visible, enabling route planning and journey management, and
supporting hybrid payment systems that bridge informal and formal
services. Additionally, partnerships with local communities can provide
critical insights into user behavior, travel patterns, and local challenges,
ensuring that interventions are context-sensitive and user-centered.

Together, these strategies contribute to the development of a transport
system that is inclusive, adaptable, and responsive to the diverse reali-
ties of Bogota. By fostering collaboration between formal and informal
services, the city can create a more efficient and reliable network that
reduces travel barriers, improves accessibility, and strengthens trust be-
tween users and transport operators. Ultimately, integrating informal
transport is not only a matter of efficiency but also a step toward equi-
ty, resilience, and urban cohesion, ensuring that all residents can access
mobility solutions that meet their needs.
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Territorial recognition
& mapping

The first step is to recognise the functional and social value of infor-
mal transport, understanding that these services - such as colectivos,
motorbike taxis, bicycle taxis or neighbourhood routes - play essen-
tial roles in areas where the formal system does not reach. This phase
involves mapping their routes, schedules, boarding points, demand
and operating conditions, through participatory methodologies invol-
ving local communities, informal operators and public entities. The
objective is to make the informal visible as part of the urban ecosys-
tem, not as a problem to be eradicated.

Articulation with the
formal system

Once mapped, informal processes can be articulated with the formal
system through connectivity strategies, shared infrastructure and
operational coordination. This includes creating safe transfer zones,
integrating informal routes into digital platforms, establishing mi-
nimum quality standards, and creating incentives for collaboration.
Articulation does not imply total formalisation, but rather regulated
coexistence that improves the user experience and reduces territorial

gaps.

Transformation into
agents ol change

Finally, informal processes can also bring about positive change if
they are seen as valuable partners in city building. This means inclu-
ding them in planning meetings, training them in community mana-
gement, encouraging cooperative models, and allowing their practices
to inspire new ideas in the formal system. This helps make the city
more resilient, increases mobility for all, and creates a more inclusi-
ve public transportation system that can adapt to the many different
routes in Bogota.
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Formal _
informality.

A favourable outcome for this opportunity
would be the development of a comprehensive
map integrated into the central transport data-
base. The map would initially include informal
transport services that are already partially re-
gulated by the state, such as bicitaxis. This map
would show where users can find these services,
alongside formal options like TransMilenio and
SITP stations. This would enable better journey
planning and accessibility. Importantly, the pla-
tform would also create opportunities for other
informal services to cooperate with authorities.
These services would gradually adopt minimal
safety and quality standards. They would also
become eligible to appear on the map. By ma-
king these services visible and connecting them
to the formal system, the map serves both as a
practical tool for users and as a strategic instru-
ment for urban mobility planning. This would
foster safer, more inclusive, and better-coordi-
nated transport networks.

Outcome
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Data & Digital
Integrarion.

In Bogota, the planning and operation of the public transport system
faces persistent challenges in terms of coverage, reliability, and terri-
torial equity. -The city still has peripheral areas where formal servi-
ces do not run frequently or efficiently enough, leaving the population
dependent on informal transport, which is an essential complement
to the urban mobility system. In this context, the creation of a com-
prehensive, centralized, and continuously updated database is a key
strategic tool for improving institutional management, optimizing
transport operations, and enhancing the user experience.

This database would allow for the recording of detailed information
on routes, schedules, travel times, critical nodes, accessibility condi-
tions, citizen perception, and the dynamics of interaction between
formal and informal transportation. The centralization of this infor-
mation not only strengthens evidence-based decision-making, but
also facilitates the identification of areas where the system has defi-
ciencies, bottlenecks, or redundancies. The integration of this data
into mobile applications and digital platforms would allow users to
plan multimodal journeys, receive real-time safety alerts, check route
availability, and access electronic payment methods, promoting a sa-
fer, more efficient, and more comfortable travel experience.

The value of incorporating information on informal transport is evi-
dent in international examples. In Mexico City, the “Mapaton CDMX”
project allowed citizens to document minibus and combi routes,
creating the first open database of informal transport, which helped
to plan improvements in formal transport and understand mobility
patterns in traditionally invisible areas (Digital Transport4Africa,
2020). Similarly, in Manila, Philippines, collaboration between dri-
vers and communities to map jeepney routes contributed to better
urban planning and integration with formal systems. These expe-
riences show how data generated by users themselves can comple-
ment institutional information and generate a more complete view of
the urban transport ecosystem.
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Data & Digital
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In Bogota, the inclusion of data on informal transport would make
it possible to identify how this system complements formal trans-
port and where operational gaps are generated. IFor example, some
informal routes cover peripheral areas with low frequency of formal
buses, offering an opportunity to design integration routes or adjust
existing service schedules. The collection of data on schedules, fre-
quencies, stops, and perceptions of safety can guide the implementa-
tion of public policies that are better adapted to local realities, such as
targeted subsidies, improvements in road infrastructure, or flexible
regulations that recognize and complement informal operations. In
addition, involving organized communities in information gathering
fosters citizen co-responsibility, as users provide direct knowledge
about risks, accessibility, and mobility patterns that institutions can-
not always perceive.

From a technical perspective, this data infrastructure would enable
the implementation of passenger flow analysis, demand modeling,
and route optimization, supporting the planning for the expansion of
mass transit systems such as TransMilenio and integration with SITP.
By combining formal and informal data, more inclusive solutions can
be designed that take into account the most vulnerable populations
and historically underserved areas. Likewise, early warnings can be
generated for security incidents or service interruptions, increasing
user confidence in the system and promoting territorial equity.

The creation of a comprehensive database represents a commitment
to operational efficiency, territorial justice, and city building from
a systemic approach. Systematized information allows for eviden-
ce-based decision-making, reduces inequality in access to transporta-
tion, and promotes integration between formal and informal modes.
Furthermore, the experience of other cities shows that the combina-
tion of technology, citizen participation, and institutional manage-
ment can transform urban mobility, making it safer, more efficient,
and more resilient. In Bogota, this strategy opens up the possibility
of transforming the way transportation is planned and operated, re-
cognizing the importance of informal transportation, valuing the user
experience, and building a more inclusive and sustainable mobility
system.

Although the construction of this database requires investment, in-
ter-institutional coordination, and collaboration with citizens, its
potential benefits are manifold: optimization of operations, eviden-
ce-based planning, integration of formal and informal transport,
greater safety, and territorial equity. By looking at global experiences
and adapting them to the local reality, Bogota could establish a more
inclusive mobility model, where information becomes the basis for
more efficient, safe, and accessible public transportation, thus conso-
lidating a more equitable and connected city.
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1. Structural diagnosis and design.
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The first step in creating a complete transportation database is to
clearly define its objectives and the information it should include. The
database should not be seen only as a place to store data. It should
be seen as a tool that can help make plans for, operate, and improve
public transportation services. To do this, it is essential to identify the
most relevant variables for understanding how people move around
cities. These include things like where the bus routes are, how often
the buses come, where people can get on and off the bus, how easy it is
for different groups of people to use the bus, how safe and comforta-
ble the bus is, and also things like ride-sharing and other ways people
get around that are not part of the bus system.

After identifying the important factors, the next step is to design a sys-
tem that includes land, air, and sea transportation and that can record
both formal (planned) and informal (unplanned) transportation pro-
cesses. For formal services, such as TransMilenio, SITP, and taxis, the
structure must record operating schedules, vehicle capacities, how the
lines connect, and the most important locations within the system. It’s
also important to map out different routes, understand when there’s
the most demand for transportation, and identify gaps in the system.
This combined approach makes sure that the database shows not only
the way the city’s transportation network is set up, but also the ways
people use it every day. This includes ways people adapt when there
are problems or things that could be done better in the system.

When the database is connected to digital visualization tools and mo-
bile platforms, users can access real-time information on routes, tra-
vel times, and multimodal connections. This improves the user expe-
rience and satisfaction. At the same time, this information is used to
design public policies. These policies can include targeted subsidies,
infrastructure improvements, or regulations that make it easier to
combine informal services with the overall mobility system.

The database is a dynamic tool that supports operational efficiency,
inclusive planning, and more equitable urban mobility. This is becau-
se it is more than just a static set of information. It is defined precisely,
with objectives, variables, and a territorial and multimodal structu-
re. By understanding all the different parts of Bogota’s transportation
system, including both official and unofficial players, the system can
provide useful information to help make decisions about the city,
make things better for users, and help build a public transportation
network that is easy to use, efficient, and strong.
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2. Collaborative data collection.

After the database structure has been defined, the next step is to collect information together
with official entities, universities, local communities, and informal operators. This means that
the data collected accurately reflects the complexity of the transport system. It incorporates
different perspectives and experiences of those who use and operate transport in the city on
a daily basis. By working together, different groups can access different types of information.
This makes the data more reliable and better. The end result is a database that actually repre-
sents the city of Bogota.

The collection stage requires the use of advanced digital tools, such as georeferenced forms,
mobile applications, GPS systems, and social networks. These technologies help map out rou-
tes and schedules, identify important boarding and alighting points, and record travel expe-
riences and how safe and easy it is for users to get around. Georeferenced forms help identify
important locations and areas with a lot of traffic, while mobile apps collect real-time data on
how often services are available, how long they are delayed, and if their routes are changing.
GPS information can show the exact location of informal routes, which are not usually inclu-
ded in official systems. Social media and community platforms can also capture what citizens
think and experience when they move around, which might otherwise be missed.

It is very important that users and neighborhood leaders take part in the process. They provi-
de useful and relevant information that goes beyond the technical details. This helps to make
sure the collected data is correct and useful. When we combine all these different contribu-
tions, we can create a reliable database that shows how the transportation system in Bogota
works and how it is organized. This database includes regular routes, routes in peripheral
areas, and routes that are added based on demand. This partnership also encourages resi-
dents to take responsibility for improving city transportation and creating plans that meet
their needs.

Also, when information is collected together, it helps us see how people use transportation,
where there are problems, and how formal and informal transportation can work together.
This information is important for making decisions based on facts, designing public policies
that include everyone, and planning improvements to infrastructure and services. It also helps
build a stronger transportation system that can adapt to changing needs and unexpected pro-
blems. It also makes it easier for citizens to participate in urban management.

The collaborative collection phase is an essential part of making sure that the database is com-
plete, accurate, and functional. By combining advanced digital tools with the active participa-
tion of users, communities, and informal operators, Bogota can develop an information system
that not only serves operators and planners, but also empowers citizens, improves transpor-
tation efficiency, and promotes more equitable and sustainable mobility throughout the city.
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Stakeholders

1. Government and regulatory entities

The District Mobility Secretariat (SDM) is in charge of transport regulation and urban
planning. It is also the main user of data for decision-making.

TransMilenio S.A. is in charge of the BRT system. It wants to improve routes, travel times,
and passenger flows.

SITP (Integrated Public Transport System): manages local buses; receives information to
improve coverage and punctuality.

The traffic police and public safety authorities can use the data to improve security at
stations and on routes, and to prevent crime.

The people who work at City Hall in Bogota are responsible for making decisions about
what happens in the city. They can use the information to plan where things will be built
and how money will be spent on things like roads and buildings.

2. People who run transportation services

Formal taxis and ride-sharing apps (like Didi, Beat, Uber, etc.) can share information
about where they are, when they’re available, and how many people want to ride with
them.

Informal transport operators, like collectivos, bus cooperatives, pirate buses, and mo-
torcycle taxis in the suburbs, help to map unregistered routes and understand how they
work with the formal system.

3. People who use public transportation

274

TransMilenio, SITP, and informal transport users are important for understanding
how accessible, safe, and reliable these systems are.

Some groups are particularly vulnerable. These groups include women, people with
disabilities, older adults, and young students. Information about these groups can help
identify areas where they face challenges and what they need.

People who use digital communities and apps can share information about routes, ti-
mes, and how safe they feel through mobile platforms.
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4. Academic and research institutions

« Universities and research centers in cities (like Universidad de los Andes, Universidad
Nacional, and Universidad Javeriana) can work together on analyzing data, creating route
models, and assessing the impact of policies.

NGOs and research groups focused on urban mobility could use the data for studies on
fairness, accessibility, and transportation that includes all people.

5. Technology companies and data providers

Developers who create mobile apps and transportation platforms are responsible for de-
signing interfaces. These interfaces help people visualize routes, receive alerts, and make
digital payments.

Companies that provide GIS, Big Data, and mobility analysis solutions help with integra-

ting, processing, and analyzing large amounts of transportation data. This data can be both
formal and informal.

6. Community and local organizations

Neighborhood organizations and local mobility committees should share information
about safety, accessibility, and obstacles in peripheral neighborhoods.

Women’s networks and groups focused on shared transportation can provide important
information about safety on the road, different routes, and gender-related challenges.
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3. Digital integration &
visualization.
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The last step is to add the database to digital platforms that citizens,
operators, and planners can use. This integration turns the collected
information into a tool that helps manage and plan, transferring data
from a static repository (a storage place) to a dynamic system (a li-
ving, changing system) that helps with daily operations and strategic
decision-making . By connecting to existing apps like Moovit, Google
Maps, or specific local developments, users can view routes, plan trips
using different modes of transportation, receive real-time communi-
ty alerts, and access digital payment options. This improves the travel
experience and interaction with the public transportation system.

Integration into digital platforms also allows for real-time monito-
ring of services, recording information on schedules, frequencies,
congestion, and changes in operation. This creates a steady stream of
data that can be used to improve how operations are done, predict
problems, and respond quickly to unexpected situations. The digital
system also lets citizens give direct feedback. People can report pro-
blems, share their experiences, and help keep the information up to
date. This makes users active participants in the system, strengthe-
ning citizen responsibility and service quality.

Another key benefit of this integration is the ability to create indica-
tors and metrics to guide future public transportation projects. The
information collected and shown on the platforms makes it possible to
identify areas of high demand, routes that are not used enough, gaps
in coverage, and specific needs in different parts of the city. These in-
dicators are essential for designing better public policies, planning
infrastructure improvements, and making both formal and informal
services work better. It also helps to ensure that planning decisions
consider the city’s different areas and make sure that public transpor-
tation is accessible to everyone.

When the database is used with digital platforms, it represents the end
of a step-by-step process. First, the goals are defined. Then, informa-
tion is collected and organized. IFinally, the data is used. This strategy
improves the user experience and operator efficiency. It also provides
transparency, strengthens governance, and promotes a more inclusi-
ve, resilient, and sustainable transportation system. By using digital
technology and getting citizens involved, Bogota can move toward a
better urban mobility model. This model would be more connected,
efficient, and fair. Information would be a key resource for planning
and managing the city.
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Benchmark

Transmiapp

TransMiApp is the official app for Bogota’s TransMilenio and SITP systems. TransMilenio
S.A. developed the app to make using public transportation easier. It helps people plan
their routes, find out how long the bus will be arriving, and see where the bus or train
stops are. It also provides information on the services available at each point in the system
and allows users to check their TuLlave card balance, integrating everything on a single
platform. It has become a useful tool for people in Bogota who use public transportation
every day because it focuses on local issues and the information is confirmed by the offi-
cial entity.

Moovit

Moovit is an app that helps you plan and manage public transportation trips. It is available
in more than 3,500 cities around the world, including Bogota. This service allows you to
combine different types of transportation, such as buses, the subway, cycling, and walking,
on the same route. Its main strength is that it gives real-time information on schedules,
arrivals, and service alerts, guiding the user step by step during the journey. It also includes
features to make the data easier to understand, recommendations based on your personal
use, and contributions from the community, which help keep the data up to date. Moovit is
an app that helps you get around the city efficiently. It has a multimodal approach and an
intuitive interface.

Maas

Maas is an app designed to improve the transportation experience in Bogota. It combi-
nes planning, paying for, and managing public transportation trips in one place. The best
thing about it is that you can use your TuLlave card on your phone to pay for your bus or
train ride, so you don't have to stand in line and can get on and off the bus or train faster.
It also offers tools to plan the best routes, combine different types of transportation, and
find nearby charging stations or stops. Maas is a local transportation platform that aims to
make life easier for people in Bogota by offering a simple way to get around.

TransmiSI'TP
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TransmiSITP is an app that provides detailed information on the routes and stops of Bogo-
t4’s Integrated Public Transport System (SITP). It was developed by Movilixa, and it’s rea-
lly good at showing the exact routes for different zones. You can also check out stops, maps,
and recharge points for the TuLlave card. It even has some features that you can use even
when there’s no internet connection. It was designed with the SITP blue buses in mind,
making it a useful and easy-to-use tool for people who travel by bus often.
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Structural diagnosis
and design

The first step is to clearly define the objectives of the database and the
type of information it should contain in order to improve the plan-
ning and operation of public transport. This involves identifying re-
levant variables such as routes, frequencies, boarding points, acces-
sibility conditions, citizen perception and informal dynamics. Based
on this analysis, a territorial and multimodal structure is designed to
capture both formal services (TransMilenio, SITP, taxis) and infor-
mal processes (colectivos, motorbike taxis, bicycle taxis), ensuring
that the database is useful for decision-making, digital visualisation
and public policy formulation.

Collaborative data
collection

Once the structure is defined, the next step is to collect the infor-
mation collaboratively, involving official entities, universities, local
communities and informal operators. This stage requires the use of
digital tools such as geo-referenced forms, mobile applications, GPS
and social networks to map routes, schedules, critical points and tra-
vel experiences. The active participation of users and neighbourhood
leaders is essential to validate the data, ensure its relevance and build
a reliable base that reflects the territorial and functional diversity of
Bogotd’s transport system.

Digital integration
and visualisation

With the database consolidated, the final step is to integrate it into
digital platforms that enable practical use by citizens, operators and
planners. This includes connecting the information with applications
such as Moovit, Google Maps or local developments, allowing visua-
lisation of routes, multi-modal route planning, receipt of community
alerts and access to digital payment options. In addition, this integra-
tion facilitates real-time monitoring, citizen feedback and the genera-
tion of indicators that can guide future interventions, thus strengthe-
ning the user experience and territorial equity in the public transport
system.
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Data & digital
Integrarion.

The TransmiApp redesign project aims to transform the appli-
cation into a comprehensive digital mobility tool for Bogota,
moving beyond simple route mapping. The central goal is to
strategically integrate information from both formal (Trans-
Milenio, SITP) and informal transport services. This move
seeks to significantly enhance the user experience, facilita-
te better travel decisions, and promote equitable access to ur-
ban services across the city. Ultimately, the redesign is inten-
ded to position TransmiApp as an accessible, inclusive, and
efficient platform for managing and planning urban mobility.

The updated application structure is focused on delivering key
user-centric features. Users will gain access to Multimodal
Journey Planning, allowing them to quickly and reliably com-
bine formal systems with informal options (like taxis and local
transport) to find efficient connections. Crucially, the app will
provide Real-Time Information and Alerts regarding delays,
route changes, or incidents, significantly boosting travel reliabi-
lity. Furthermore, the development prioritizes a superior User
Interface and Accessibility, ensuring the app is easy to use for
people of all ages, abilities, and technology familiarity levels.

A core innovation of the new TransmiApp is the incorporation
of collaborative data and actionable intelligence. It introduces a
powerful Crowdsourcing Function, enabling citizens and com-
munity leaders to report incidents, validate schedules, and re-
cord accessibility issues, ensuring the database remains current
and captures the previously undocumented dynamics of infor-
mal transport. This data feeds into the system, which also faci-
litates Digital Integration with external platforms and payment
tools, centralizing the entire trip management process. By gene-
rating valuable, aggregated data, the app empowers transport
planners and authorities to make evidence-based decisions that
improve routes, frequencies, and resource allocation, thereby
strengthening territorial equity and system transparency.

Outcome
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The redesigned TransMiApp introduces
a simpler and more intuitive experience
by focusing on three essential functions:
navigation, card top-up, and routes/
stops. Streamlining the app into these
core menus allows users to move throu-
gh the system more efficiently and re-
duces the visual and cognitive overload
present in earlier versions.

To strengthen the navigation experience,
the redesign draws on reference systems
such as Google Maps, taking advantage
of the shared database that now enables
access to information that was previous-
ly restricted. This integration allows the
app to offer more accurate data, clearer
directions, and smoother trip planning.

At the top of the interface, users find
the search bar and the options menu,
which serve as the main entry points

for locating destinations, stops, stations,
or system features. Just below, the app
displays personalized suggestions, inclu-
ding nearby services, nearby stations, or
TransMilenio routes that users may not
have known about.

Overall, the new TransMiApp is desig-
ned to guide users with clarity, provide
useful real-time information, and offer a
more connected and accessible mobility
experience throughout the city.
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In this screen, we reposition the search bar into
a format that feels familiar to users—similar

to widely used navigation apps. Here, you can
easily enter your current location or starting

Tu ubicacion

point, along with your desired destination. Tu Destino

This intuitive layout simplifies trip planning
and makes the process of finding the best route Ghies
more straightforward and accessible for ever-

286

PortoAlegre

Unicentro

37 min

33 min

37 min
cada 10min

Avenida Carrera/i 5l

#122-99 2 122-41

30 Mmin. | 10:00 pm - 10:30 pm
Ao | & E61>10:05 pm

45 Min. | 10:15 pm - 11:00 pm
4 &5 | €8 BCT>10:15pm

yone.

Parque

qw e r

JOSE JOAQUIN

SAN FERNANDO

With the redesigned app, users
can now access information
about certain informal mobility
options available in their area,
such as bicitaxis. By integrating
a selection of informal services
that meet safety regulations, the
app provides a more complete
overview of real mobility choi-
ces in Bogota. This allows users
to make better decisions when
planning their trips, combining
formal and approved informal
services to reach their destina-
tions more efficiently.
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Thanks to the continuous flow of information
coming from both users and buses, the app can
now offer far more accurate estimates of when
each service will arrive. Instead of relying on
static schedules or rough approximations, the
system analyzes real movement patterns, delays,
and live updates to provide a realistic picture of
what is happening on the road.

With this improvement, passengers can plan
their trip with confidence. They can see when
the next bus is expected to reach their stop, how
long the wait might be, and whether a different
route could get them to their destination faster.
By knowing the right time to leave home, the
office, or any other location, users avoid unne-
cessary waiting and make better decisions about
their daily mobility.

This feature brings Bogotd’s transit system closer
to real-time reliability, helping people move
through the city with greater certainty and effi-
ciency.

On this screen, the app introduces
real-time, step-by-step travel noti-
fications designed to help users stay
oriented throughout their entire jour-
ney. By combining GPS data from both
the user and the buses, the system can
identify exactly where you are, when
you're approaching a transfer point,
and when you need to get off. Inspired
by international navigation platforms
like Moovit, this feature minimizes
confusion by sending timely alerts, re-
minding you of upcoming stops, route
changes, and important walking con-
nections. With these live updates, tra-
velers can move with greater confiden-
ce, avoid mistakes, and stay fully aware
of what’s happening during every stage
of their trip.
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From the Recharge menu, users can now mana-
ge their transit card directly from the app with
three simple and intuitive options. IFirst, they
can add funds through NIC, using their phone’s
built-in sensor to transfer the balance instant-
ly—no need to visit a physical point of sale. Se-
cond, they can activate a previously purchased
reload with just one tap, making the process
faster and more convenient. I'inally, users can
review their card history, including past trips,
charges, and remaining balance.
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Finally, one of the strongest features of the
redesigned app is the improved access to system
information. From your phone, you can quickly

view all the stops around you and see exactly
which buses serve each one. This makes it ea-
sier to understand your options at any moment,
whether you're planning ahead or navigating
on the go. By keeping this information clear
and always updated, the app helps users move
confidently through the city and stay aware of
every nearby service.
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On this last screen, users can access a full over-
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selecting a corridor, users can see all the servi-
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making it easier to plan longer trips, switch
between modes, and navigate the network with NQS Central
confidence.
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Structural
improvements.

CORREDOR MULTIMODAL - INTEGRACION

290



[The System. |

Making bus stops and stations better can have a big effect on city life in
Bogota. It can help people move around the city better. It can be especia-
lly helpful when the new bus stops and stations are designed to be easy
for people to use, safe, and that everyone can use them. Many stops and
stations in the city have lacked basic elements that make it comfortable
for passengers, help them find their way, and ensure their safety. Adding
new things like street furniture, clear signs, lights, or technology chan-
ges these spaces into more useful, safe, and easy-to-reach places. This
makes them more important for transportation and the city as a whole.
For example, installing roofs, benches, and clear signs at bus stops makes
it much more comfortable and easy for passengers to get around, espe-
cially in the outskirts of the city where informal transportation is com-
mon. Roofs protect people from rain and sun, while benches that are
easy to get on and off allow people to wait for vehicles more comforta-
bly. This is especially important for older people, pregnant women, and
those traveling with children. Clear signs help riders understand which
routes pass through the stop and how to connect to other lines. This re-
duces uncertainty and makes it easier to use public transportation in
combination with other forms of transportation.

Also, adding safety features like solar lighting, panic buttons, or com-
munity cameras can make people feel safer and prevent theft, harass-
ment, or dangerous situations at bus stops and train stations. Technology
makes it possible to provide real-time information through route maps,
screens with estimated arrival times, or even QR codes that connect to
digital mobility applications. These tools make trip planning easier, im-
prove the reliability of the system, and connect different types of trans-
portation, offering users a smoother and safer experience.

An important part of these structural improvements is making sure that
they are easy for all users to access. Making sure that public transporta-
tion is accessible for everyone is important. Installing ramps, tactile sig-
ns, pictograms, or handrails can help make this happen. These changes
can help people with disabilities, older adults, and children use public
transportation more easily. These measures make it easier for people
with disabilities to get around. They also make public spaces more dig-
nified and strengthen the feeling of justice in the city. When users feel
that the system is designed for them, they trust it more. They also feel
like they belong and that they are responsible for the public spaces and
transportation they use.
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Structural
Improvements.

When they are well-equipped, these places
can become real meeting points, sources of
information, and places of protection. This
is especially important in a city like Bogota,
which is very diverse and fragmented. These
spaces help people get around and also be-
come places where people can connect with
each other. Investing in good infrastructure,
with a focus on safety, accessibility, and how
easy it is to use, can make people like public
transportation more. This can increase con-
fidence in public transportation, encourage
people to use it, and help create a more fair
and sustainable system.

Making improvements to bus stations should
be understood not only as physical changes,
but as a complete plan that combines com-
fort, safety, accessibility, and information. By
making these spaces useful, open to all, and
reliable, the relationship between citizens
and the transportation system is strengthe-
ned. This also promotes fairness in the city
and encourages the creation of a better and
more humane way for people to get around
Bogota.
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1. Diagnosis of the territory

The first step towards making structural improvements is doing a te-
rritorial diagnosis. This diagnosis should include a physical map of
the existing infrastructure, such as roofs, benches, signs, lights, and
accessibility. It should also include observations of passenger beha-
vior at different times and in different situations. It is also important
to hear the voices of citizens through surveys, interviews, and works-
hops, especially in rural areas where there is more vulnerability.

By comparing this information with data on mobility, safety, and ope-
ration of the formal system, clear criteria can be established for in-
tervention at stops and stations. This will prioritize those that require
urgent improvements in comfort, safety, and inclusion. This approach,
which is used in many different areas and sizes, allows for the design
of solutions adapted to Bogota’s urban diversity and strengthens the
link between infrastructure, user experience, and territorial justice.
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The bus stops.

Flag Bus stop

Flag stops are public transportation stops, especially for the SITP and traditional buses. They
have minimal infrastructure and are places for passengers to board and alight on the road.
You can find them at intersections or in areas where a lot of people go by. They are marked
with a flag, pole, or sign. Unlike formal stations, these stops don’t have roofs, benches, or pro-
tection from the weather, which makes them less comfortable and safer for users. Also, the
bus doesn’t always come at the same time, so sometimes you have to wait a long time. While
they allow for more transportation options in areas where there are no formal stations, the
passenger experience is affected by the irregularity of the service and the lack of adequate
infrastructure.

M-O.

The MIO bus stops in Bogota are special structures designed to make it safer and more com-
fortable for passengers compared to traditional bus stops. They have a galvanized steel struc-
ture, sheet metal or transparent polycarbonate roofs, glass or acrylic side panels, reinforced
concrete benches and bases, as well as lighting and route signs. These features protect pass-
engers from the weather, make them more visible, and help manage traffic. However, despite
their advantages, M10 bus stops have significant limitations. They are often unable to meet
high user demand. They are not well-maintained, and some elements, such as benches or
roofs, may be in poor condition. Also, sometimes bus stops are in the wrong place, and buses
don’t come often enough. This makes it hard for people to get on and off the bus safely and
comfortably.

Panel publicitario

In Bogota, many bus stops have advertising panels that are part of the city’s infrastructure.
These panels are either flag-type or M10-type. These panels are usually made of acrylic or
tempered glass, with a metal structure to hold the advertising securely and withstand the
elements. In addition to their commercial function, some of them have internal LED lighting.
This lighting allows for visibility at night and makes them more visually appealing. However,
advertising panels can cause problems. They can block signs for roads or traffic. They can
attract graffiti or be damaged by vandals. They can distract drivers and pedestrians in busy
areas. Despite this, they are considered an important source of money for maintaining bus
stops.
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2. Plan for Intervention.

298

After doing a participatory territorial diagnosis to identify the physi-
cal, social, and operational conditions of stops and stations in Bogota,
the next step is to design a prioritized intervention plan.

This plan should focus on the most important areas based on things
like safety, state of disrepair, or how often they’re used, and decide on
ways to improve them. These improvements could range from simple
things like roofs and lights to more extensive solutions that include
signs, panic buttons, or technology.

It’s also important to check the proposals with local communities to
make sure they're relevant, owned by the community, and will last.
This will turn each bus stop into a useful, safe, and dignified part of
the public transportation system.
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3. Implement and monitorize

The third and final step in improving the structure of bus stops and
stations in Bogota is to put the changes in place and keep an eye on
them. This will make sure that the improvements meet the needs
we’ve seen and stick around over time.

This means doing the work in the order that is most important, get-
ting communities involved in putting things up and owning them, and
setting up ways to check the impact of each step.

It’s also important to record the lessons learned, adjust the prototypes
based on the situation, and create quality, safety, and user experience
indicators. This way, the improvements are not only physical, but also
social, sustainable, and can be used in other areas of the city.
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New

302

developments
and proposals

Bogota is undergoing an ambitious transformation of its pu-
blic transportation system, seeking to consolidate mobility that
is more sustainable, efficient, and inclusive. More than just a
means of getting around, the Integrated Public Transportation
System (SITP) and TransMilenio are evolving into platforms for
innovation that directly impact the quality of life for residents.

The spearhead of this modernization is the massive electrification
of the fleet. With the arrival of hundreds of new electric buses for
the SITP and TransMilenio trunk lines, including the pioneering
electric dual-articulated buses (a globally unique typology), the
Colombian capital is positioning itself as a regional leader in ze-
ro-emission mobility. These vehicles not only drastically reduce air
pollution and urban noise but also incorporate advances in accessi-
bility and comfort, such as inclusive seating (for caregivers, larger
sizes, etc.), USB ports, and a more robust video surveillance system.

The infrastructure is also adapting to the digital and ecological
era. The system is moving toward the integration of technologi-
cal tools that improve the user experience, notably through smart
stops and stations which provide real-time information on routes
and travel times. I'urthermore, safety is being reinforced through
the implementation of panic buttons in stations and buses, con-
nected directly to authorities to strengthen security and ensure
immediate emergency response. Finally, the commitment to the
environment is visible in proposals for ecological stations and
sustainable depots, which involve renovating infrastructure with
sustainability criteria to minimize environmental impact and
efficiently manage resources, such as charging the new electric
fleet. Essentially, these developments reflect Bogota’s vision for a
system that is technologically advanced, environmentally friendly,
and people-centered, ensuring more equitable and safer mobility
for all citizens.
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Bus stops.

New bus stops have been added.

The new bus stops in Bogota have technology
like digital information panels, charging modu-
les, WiFi hotspots, and solar panels. This is an
important step for the city because it is making
public transportation better for the people who
use it. This project is part of a larger plan by Bo-
gota to improve city transportation through the
use of technology. This technology gives people
real-time information about routes, how often
services are available, and how long people have
to wait. This makes it easier to plan trips and
makes people happier (Bogota City Hall, 2024;
Largo, 2024).

Solar panels are being used to power these mo-
dules. This is an example of using renewable
energy in urban infrastructure. These changes
help reduce greenhouse gas emissions and save
money. They also support Bogota’s sustainabi-
lity goals and climate action strategies (Bogota
City Hall, 2022). Also, having WiFi and charging
points makes it easier for people to connect and
be part of the digital world. This is especially
important in areas where internet access is limi-
ted.

Overall, these improvements make Bogota’s pu-
blic transportation better by combining practi-
cality, environmental friendliness, and the ex-
perience for the people who use it. The new bus
stops are designed to be energy efficient, safe,
and easy to access. They are part of a vision for
public spaces that encourage social interaction,
technological integration, and environmen-
tal awareness. This comprehensive approach
makes Bogota an important example for other
Latin American cities that want to use smart
and green ways to manage transportation.
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EcoBus stops

One of the most innovative ways to combine trans-
portation and the environment in Latin America is
by installing green bus stops in Bogota. These struc-
tures add plants to the roofs of bus stops. This helps
reduce the impacts of urban climate change and im-
prove the environmental quality of public spaces. At
first, eight bus stops that were good for the environ-
ment were put in neighborhoods like Kennedy, En-
gativa, Fontibon, Santa Fe, and Chapinero. These bus
stops were put in areas where a lot of people walk or
drive, like Carrera 7ma and Avenida El Dorado (La
Republica, 2014a). This model of urban intervention
aims to change how people view the environment
and encourage citizens to take ownership of public
transportation waiting areas.

From an ecological perspective, bus stops with green
roofs offer multiple environmental benefits. Green
plants help to keep rainwater in the ground. They
also keep the ground cooler, catch tiny particles like
dust, and soak up some heavy metals. This helps to
reduce the effects of air pollution and the urban heat
island effect (La Republica, 2014b). These actions
align with the district’s green infrastructure policies,
which are supported by the District Environment Se-
cretariat. This organization has encouraged the crea-
tion of green roofs and vertical gardens in different
areas of the city. It has also integrated sustainability
criteria into urban planning (District Environment
Secretariat, 2023).

Green bus stops serve two important purposes. They
help the city’s transportation system work well. They
also help make Bogota more environmentally re-
silient. These actions show that the District is wor-
king to achieve the Sustainable Development Goals
(SDGs), especially those related to sustainable ci-
ties, climate action, and urban health. These projects
show how small changes to buildings and spaces can
make a big difference in creating a more livable and
environmentally friendly city.
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Panic Button.

The panic button is a new feature in the Trans-
Milenio S.A. system in Bogota, Colombia. It is a
big step forward in public safety. It helps pre-
vent and respond to cases of harassment and
gender-based violence on public transportation.
This device was first installed as a pilot project
at the Universidades — City U station. It has four
buttons in two carriages. People can use the bu-
ttons to quickly tell the TransMilenio Control
Center about an assault. The Control Center
will then send help right away. This is part of the
district’s plan to create safer and more inclusive
spaces for everyone, especially women and peo-
ple with disabilities.

The panic button has the potential to be useful,
but it has also revealed problems with how it is
used and with the social aspects of its use. Ac-
cording to recent reports, the tool has been used
many times, but it has also gone off 92 times in
the wrong way. This shows that people need to
know more about how to use the tool the right
way (El Espectador, 2025). These results sug-
gest that technology alone does not guarantee
a substantial improvement in safety. It must be
part of a broader public policy that takes into
account educational, cultural, and institutional
management factors.

In thisregard, the District Secretariat for Women
and TransMilenio have pointed out that the suc-
cess of the program depends on its progressive
expansion to other stations and on coordination
with educational campaigns that promote re-
porting and accompany victims of harassment.
The panic button, as a technological and social
innovation, can be considered a significant step
toward building safer, more equitable, and more
reliable transportation for the citizens of Bogota
(Actualidad Colombia, 2025).
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Electric Buses.

New electric buses in Bogota

The addition of a new fleet of electric buses in
Bogota is a big step in the transition to sustaina-
ble, low-emission urban transportation. Trans-
Milenio S.A. has announced that it will buy
101 new electric buses that do not pollute the
air. This will include 25 articulated-dual units,
which are the first of their kind in the world.
These buses will start operating in the first half
of 2026 (Bogota City Hall, 2024a). This project
is part of a larger plan to modernize the system.
This includes updating the fleet with 269 new
electric buses as part of phase VI of the Inte-
grated Public Transport System (SITP). These
buses will reduce about 26,000 tons of CO2 per
year once they start operating (Bogota City Hall,
2024b).

The electrification of the fleet is good for the en-
vironment and technology. It reduces air and
noise pollution, improves energy efficiency, and
makes the service better. The new buses have
advanced accessibility systems, Wi-Fi, USB
ports, security cameras, and real-time monito-
ring. This makes users feel safer and more com-
fortable (Bogota City Hall, 2024c). The electric
charging infrastructure will be combined with
solar panels and smart management systems.
This makes Bogota one of the Latin American
cities most committed to electromobility and
urban sustainability.

Finally, the project is an example of the national
government and the capital district working to-
gether. It will invest about 1.5 trillion Colombian
pesos to buy vehicles and adapt yards and char-
ging stations (National Planning Department
[DNP], 2024). This joint effort shows a long-
term plan to update the vehicle fleet and impro-
ve the public transportation system. This will be
done in a way that is efficient, fair, and respon-
sible to the environment. This is in line with the
goals to develop in a sustainable way and to be
carbon neutral by the year 2040.
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312

Territorial

diagnosis

Physical mapping of existing infrastructure - such as roofs, ben-
ches, signage, lighting, and accessibility - along with observa-
tions of passenger behaviour at different times and in diffe-
rent contexts. In addition, it is essential to collect the voice of
citizens through surveys, interviews and workshops, especially in
peripheral areas where territorial vulnerability is more evident.
This multi-sectoral and multi-scale approach allows for the design of

solutions adapted to Bogota’s urban diversity and strengthens the link
between infrastructure, user experience and territorial justice.

Intervention
Plan

After conducting a participatory territorial diagnosis that identifies
the physical, social, and operational conditions of stops and stations
in Bogota, the next step is to design a prioritised intervention plan.
This plan should prioritise critical points according to criteria such
as insecurity, deterioration or high demand, and define improvement
typologies adapted to the context: from basic interventions such as
roofs and lighting, to comprehensive solutions with inclusive signage,
panic buttons or digital integration. In addition, it is key to validate
the proposals with local communities to ensure relevance.

Implement and
monitorize

The third and final step in improving the structure of stops and sta-
tions in Bogota is to implement and monitor the interventions, ensu-
ring that the improvements effectively respond to the needs identified
and are sustained over time. This implies executing the works accor-
ding to the prioritised plan, involving communities in the installation
and ownership process, and establishing monitoring mechanisms to
evaluate the impact of each intervention.
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) Structuradl
Improvements.

Our proposal is a bus stop that can be adapted
to different areas of Bogota and the needs of its
people. The key idea behind it is something ca-
lled “modularity.” This means that the bus stop
can be built, expanded, or reduced using diffe-
rent parts that can be easily put together or taken
apart. This design logic allows the infrastructure
to adapt to different urban and social contexts,
optimize resources, and ensure efficient, safe,
and durable installation.

Outcome
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Key
components.

The structural module is the most important part of the system. The whole structure is made
of stainless steel, a material chosen for its strength, durability, and low maintenance in the
face of weather conditions and continuous use. Steel makes the bus stop stable and long-las-
ting. It also makes the bus stop look modern and in line with an urban design that is good for
the environment. The parts are put together using a modular joint system that allows compo-
nents to be replaced or expanded without taking the whole structure apart. This means that
the same structural base can be used in different sizes or with different features, depending on
how many passengers there are or where the bus stop is.

The roof or cover module is designed to protect and function. It is also made of stainless steel
and has solar modules that use natural light during the day to power the nighttime lighting
system. Its design allows for different roof sizes. It can be a light and compact structure in
areas with less traffic, or a wider and more continuous one in areas with more traffic. This
component protects people from rain and sun and makes spaces more comfortable and safer.
The lighting system is part of the structural and roof module. A solar-powered, self-opera-
ting LED lighting system is suggested. This system is sure to be energy efficient and will keep
working even in places with poor electrical systems. The light points are placed in key spots to
light up the inside of the stop and the area around it, ensuring there are no dark areas that mi-
ght make people feel unsafe. This component can include motion sensors and timers that help
conserve energy by adapting to how the space is used and reducing the environmental impact.
The seating module is an important part of the design. It is designed to be comfortable, flexi-
ble, and able to be used in different sizes. It is made up of stainless steel plates that can be
adjusted to different sizes as needed and to fit different environments. In areas with a lot of
people, you can put in more seats by adding several modules in a row. In small spaces, you
can use a version that is smaller and more compact. The seats are designed to support good
posture while waiting, and their durable material makes them easy to clean and maintain in
outdoor conditions. The design is also flexible. It can be set up in different ways, depending on
the location and how many people will be using it.

The modular and replicable structure of the stop allows for gradual and adaptable implemen-
tation. In central or high-density areas, you can install the complete system, including all the
modules: wide roof, extended furniture, smart lighting, and digital signage. In intermediate or
peripheral areas, the structure can be reduced, keeping only the essential elements—the roof,
basic furniture, and solar lighting. This flexibility makes it easier to plan the system at the lo-
cal level. It allows each community to receive infrastructure that is the right size for them and
that meets their needs without losing the things that make it look good or work well.

Its design can change to fit the needs of different parts of Bogota, making it fair for everyone
and helping people feel like they have a right to public spaces. This modular system is more
than just a bus stop. It represents a new way of building cities. It is efficient, inclusive, and re-
ady to evolve along with urban dynamics.

318



[The System.]

TERRRRRNANE

4

319



Key
components.

There are two ways to set up the information
module. The first and easiest way is to use a mo-
dular flag or totem-type stop.

In the first version, all important system infor-
mation is organized vertically and compactly,
allowing for clear, direct, and accessible reading
for users. It shows the route, the stop numbers,
and other important information to help pass-
engers know where to go.

This design is inspired by the concept of “bento
boxes,” which are known for being practical and
flexible. Like a bento box, you can add, move, or
remove modules to suit your needs. This flexibi-
lity allows the stop to be adapted to different ur-
ban contexts while maintaining a coherent and
functional structure.

The design includes a touchscreen LED display
that allows direct interaction with the user. This
facilitates the consultation of schedules, arrival
times, connection maps, and real-time system
alerts. The Bogota logo is displayed at the bot-
tom of the totem, right where the base is.

The module also has an NFC reader. This allows
users to check their card balance or add money
to their card before entering the system. This
makes the process more efficient and reduces
waiting times at the station entrance. The stop
has a sensor that can detect when a bus arrives.
It sends this information to the next stops right
away. This system lets passengers track buses
more accurately, so they can plan their trips be-
tter, decide whether to wait or take a different
route, and so on.
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The second configuration of the information
module builds on the Totem configuration,
but it takes a more integrated and expansive
approach by putting the digital display direct-
ly onto the main structure of the bus stop. This
change makes it so that the shelter can have a
bigger screen. This will make it so that people
waiting under the shelter can see better, get to
it more easily, and use it more easily. The dis-
play is part of the main structure of the bus stop,
which makes the bus stop look and work better
as a whole. This combination of architecture
and technology makes it easier for passengers to
use.

In this setup, the Totem element stays in place
and shows the stop number, route list, and im-
portant signs. This helps people recognize and
use the system the same way across the city.
However, the main touchscreen LED display is
now part of the structural module itself. It provi-
des real-time route updates, arrival predictions,
safety alerts, and service announcements. Its
larger size makes it easy to read from far away
and lets many people use it at the same time wi-
thout getting stuck.

This setup also puts the NIFC reader inside the
main part of the stop. This lets passengers check
their balance or activate their recharge travel
card right away. This feature makes it easier
for passengers to move through the airport and
helps them get on the right train more quic-
kly. Additionally, a smart sensor embedded in
the structure detects when a bus arrives at the
stop and transmits live data to subsequent stops
along the route. This creates a real-time infor-
mation chain that keeps users informed of the
bus’s location. This helps them plan their trip
more easily or decide whether to wait or switch
to another way to get around.
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The safety module is a key part of the bus
stop system. It is designed to ensure safety,
prevent incidents, and facilitate communica-
tion in public transportation. It combines te-
chnology and space to make it safer and more
reliable, especially in places where people
feel unsafe.

Lighting is one of the most important parts of
the module. High-efficiency LEDs and solar
energy ensure that the stop is well lit at night.
This improves visibility, discourages antiso-
cial behavior, and increases the feeling of sa-
fety and comfort for users.

The module also includes a communicator or
emergency telephone. This provides a direct
line of contact with the city’s response ne-
twork or the transport operator. This makes
sure that people without smartphones or in-
ternet can get help right away.

The building has surveillance cameras all
over it. These cameras can see in the dark
and have wide coverage. These cameras can
monitor the environment at all times, which
improves security and provides useful infor-
mation for managing the system and investi-
gating incidents.
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The panic button is the most important part
of the module. It activates all the other func-
tions. By pressing it, the user can talk directly
to the authorities, turn on audible and visual
alarms, and tell the security system to inter-
vene according to how urgent the situation is.
This button has two types of interaction:
Press and hold for 10 seconds to activate a
direct call to the CAI This allows the autho-
rities to assess the situation and coordina-
te assistance immediately. The bus stop has
a microphone and speakers built in, so they
can communicate with you.

Press it five times in a row. This will make an
urgent alert that activates visible and audible
alarms. It will attract the attention of people
passing by. It will also notify the authorities
to send a patrol right away.

In both cases, the system sends live images to
the CAIL which helps them decide if the bu-
tton was pressed by accident or if it’s a real
emergency. These images also give more in-
formation to help decide how to keep the
user safe.
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Advertising

The advertising module is an extra part of the
bus stop that is designed to make money and
look nice without getting in the way of how
the bus stop works and keeps people safe.
This module allows for the installation of ad-
vertising panels, which can be either static or
digital, and which can be harmoniously inte-
grated into the structure of the bus stop.

The advertising panel has many benefits. It
can share commercial or institutional infor-
mation, which can help pay for the upkeep of
the infrastructure. It can also be used to com-
municate with citizens, provide transpor-
tation alerts, or share educational messages
about mobility and safety.

It was designed using the same modular lo-
gic as the bus stop. This module can be ad-
ded, removed, or rearranged according to the
needs of the location, the flow of people, and
the opportunities for advertising. It’s desig-
ned to fit in with other elements on the bus,
like signs, information screens, and safety
features. This helps keep the bus running
smoothly, while also making sure it’s easy for
riders to get to where they need to go.
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Complementary

The extra parts are designed to add more featu-
res and comfort to the stop, making it a more at-
tractive, sustainable space that works well with
the city and its different ways of getting around.
You can add or remove each of these modules
as needed, following the system’s modular logic.
Internet connection and charging ports: This
module lets users access the internet and charge
their mobile devices while waiting for transpor-
tation. Having public Wi-Fi and charging ports
makes it easier for users to plan trips, talk to
each other, and use travel apps.

Green spaces and plants: Having plants around
makes the area look better, is better for the en-
vironment, and makes people feel better. It can
reduce stress, improve the air quality, and make
the area more pleasant. The plants are added to
the structure in pieces, which can be changed
to fit the size of the stop and the light and space
conditions of each location.

Solar panels: This module uses solar energy to
power lights, digital screens, and other systems
at the stop. This helps to use energy more sustai-
nably and use less energy from the public grid.
Bicycle parking/Tembici station: This compo-
nent allows users to securely leave their bicycles
or take shared bicycles directly from the stop.
Integration with systems such as Tembici stren-
gthens the urban mobility network and makes
it easier to combine public transportation and
active transportation.

Together, these modules change the stop into a
useful, lasting, and connected space. They will
offer comfort, safety, and other services that im-
prove the user experience and encourage diffe-
rent Kinds of transportation, inclusion, and city
sustainability.
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Bogota presents itself as a landscape of parallel realities, where
each sector fights its own battles without engaging in dialogue
with others. This fragmentation has created a city that expands
in isolation, where state and citizen initiatives operate on diver-
gent paths, missing the opportunity to build substantial collective
value together.

However, this thesis concludes that the greatest opportunities for
transformation lie within the very fissures of this fragmentation.
Current campaigns hold immense potential, yet their success
relies radically on inter-institutional and collaborative manage-
ment. It is imperative to shift our focus toward those invisibilized
actors—those who, operating at the margins of the State, have
sustained their own dynamics of organization and survival.

By widening our lens to a more holistic and general perspective,
we find that integrating these "peripheral” actors with formal
institutions is not merely an option, but a fundamental prerequi-
site for generating profound change. Bogota's true strength lies
not in its isolated components, but in its capacity to recognize and
integrate itself as a diverse, unified whole.
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