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~ 25,000 ropeways

~ 300 urban cable car systems
currently in operation or advanced development
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source: OITAF - International Organisation for Transporation by Rope
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Source: BMW Group, 2018
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I. Introduction:  The Urban Ascent
Ground Cable Cars (1873–1920)

Courtesy: The New York Public Library (NYPL)
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I. Introduction:  The Urban Ascent
Historical Context

Kohlerer Ropeway, Bolzano (Italy)

in operation since 1908
Chairlift, Vienna (Austria), 1964 Chairlift Skiresorts, 2018 Urban Ropeway, Caracas (Venezuela), 2010

1910 1960 2010
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Aerial Ropeway Transit (ART)
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I. Introduction
user expectations

1. Reduce travel time

2. Reduce pollution

3. Improve in-vehicle security

4. Improve comfort

5. Improve security at the station

6. …

source: Guzman, L. et. a. (2023): User expectations and perceptions towards new public

transport infrastructure: evaluating a cable car in Bogotá, https://doi.org/10.1007/s11116-021-10260-x



• Mechanics of Motion
The science of the detachable grip and continuous loop systems

• Capacity Metrics

– Analyzing PPHPD (Passengers Per Hour Per Direction)

– Comparison Table

• Topographic Advantage
The physics of "Linear Gradient" vs. "Vertical Gain"
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II. Technical Foundations & Engineering Physics
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II. Technical Foundations & Engineering Physics
Comparison Table



capacity limits due to passenger queuing at station

13

II. Technical Foundations & Engineering Physics
Integration of urban aerial cable cars into public transit



capacity limits due to passenger queuing at station
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II. Technical Foundations & Engineering Physics
Integration of urban aerial cable cars into public transit

source: Felsser, M. et. a. (2024): Integration of urban aerial cable cars into public transit: Operational capacity limits due to passenger queuing at stations, https://doi.org/10.1016/j.jpubtr.2024.100094



capacity limits due to passenger queuing at station
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II. Technical Foundations & Engineering Physics
Integration of urban aerial cable cars into public transit

source: Felsser, M. et. a. (2024): Integration of urban aerial cable cars into public transit: Operational capacity limits due to passenger queuing at stations, https://doi.org/10.1016/j.jpubtr.2024.100094



• Energy Efficiency Profile:

– comparison of kWh per passenger-kilometer

– The "Constant Motion" advantage

• Land Use Footprint
Analyzing the "Point-to-Point" nature of towers vs. the continuous "Surface Scarring" 

of roads and tracks.

• Acoustic Ecology
Scientific measurements of noise pollution in transit-adjacent neighborhoods.

17

III. Environmental Science & Sustainability
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III. Environmental Science & Sustainability
environmental impact / life cycle assessment
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III. Environmental Science & Sustainability
environmental impact / life cycle assessment



• data from Medellín & La Paz

– Economic Mobility

correlation between cable car access and employment rates in peripheral

districts

– Crime & Safety:

Research on the "Passive Surveillance" effect

• The Gentrification Paradox

– studies on property value increases

– risk of displacing the very populations the system was built to serve
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IV. The "Social Urbanism" Lens



1991:  381 murders per 100,000 people

• Key social factors: long-standing problems of
inequality and exclusion

• investments in education, public infrastructure and 
public spaces

2004: cable car (Avodeco - Santo Domingo Savio)

• connects one of the most dangerous parts of the
city’s hillsides to its wealthy centre

• Cutting travel times from > 60min to average of
15min

• powerful symbolic value

2015: 20 murders per 100,00 people
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IV. The "Social Urbanism" Lens
The Medellín Miracle



„I used to say I’m going to Medellín, now I 

say I’m going to the city centre“
(local resident, Medellín)
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IV. The "Social Urbanism" Lens
The Medellín Miracle

Picture: Edgar Jiménez from Porto, Portugal - Metrocable - Línea J, CC BY-SA 2.0, 
https://commons.wikimedia.org/w/index.php?curid=30792287



• Elevated Sightlines → clear, unobstructed lines

of sight over urban areas

• Constant Movement

• Natural Supervision → passengers act as

passive observers

• Active Edges → public transit activity into

previously isolated areas
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IV. The "Social Urbanism" Lens
Research on the "Passive Surveillance" effect



• Intermodality
The science of "Transfer Friction“ – how stations act as hubs for subways and buses

• The Last-Mile Solution
Mathematical modeling of commuter time-savings in "vertical" cities

• Visual and Privacy Impact
Psychological studies on "Perceived Privacy" for residents living beneath transit lines
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V. Urban Planning & Network Science
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V. Urban Planning & Network Science
Mathematical modeling of commuter time-savings

La Paz–El Alto cable car system

• travel time is reduced by 22% on average 

when commutes are made by cable car instead 

of another transport mode

• daily travel time decreases by 9 min

“No matter how short or long the commute, it takes 

less time when the cable car network is used.”
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VI. Conclusion
user expectations and perceptions

source: Guzman, L. et. a. (2023): User expectations and perceptions towards new public

transport infrastructure: evaluating a cable car in Bogotá, https://doi.org/10.1007/s11116-021-10260-x

• Benefit expected as well as 
perceived: travel time

• Comfort and in-vehicle 
security are the benefits that the 
users perceived to be most 
improved compared to their 
expectations

• reduction in pollution levels is 
the attribute that lost the most 
ground



• significant shift of academic research into Aerial Ropeway Transit (ART) 

over the last two decades

• Studies cluster around four primary thematic “pillars”:

– Socio-economic impact

– Integration and connectivity

– Technical performance and environmental footprint

– Urban planning and public perception

• majority of analyzed systems in South America
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VI. Conclusion



In which areas could science assist in decision-making?
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