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Abstract 
 
TransMilenio is a Bus Rapid Transit System (BRT) that includes all the 
elements that make this new category of urban transport, developed after the 
Brazilian experiences with bus systems. The Bogotá system includes exclusive 
lanes, actual stations with prepayment, high capacity articulated buses, 
differentiated local and express services, intersection priority, coordination with 
feeder services, integrated fare, advanced technologies for programming and 
centralized control, user information systems, good access to pedestrians and 
bicyclists, adequate contracting and compensation of private operators of the 
transport services, good access for people with disabilities, mechanisms to 
improve service quality and marketing and user education schemes.  The 
system capacity is comparable with heavy rail transit (metro and regional rail) at 
a fraction of their capital cost and without operational subsidies.   Phase I of the 
system, implemented between 1999 and 2002, comprises 41 Km of exclusive 
busways, 61 stations, 470 articulated buses and 235 feeder buses, providing 
service to 792,000 passengers daily.  The system is currently under expansion 
for 40 additional kilometres, with 335 articulated buses and 170 feeder buses 
which will be gradually introduced between 2003 and 2005.   Concepts applied 
to the development of the TransMilenio BRT System are replicable in other 
cities and are an example of good practice in the implementation of high 
capacity – low cost transit systems 
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1. Introduction  
 
Bogotá is the Capital and most important city in Colombia. It has 6.4 million 
inhabitants, 15,2% of the nations total. Population growths 2.5% annually and 
most of its people are young adults: 62% of the total are among 15 an 54 years 
old. The city is 2,640 meters (8,500 feet) above the sea level, in the highest 
plateau of the Colombian Andes.  The city covers an area of 1,737 Km2 
(173,000 ha) and has a high density (3,717 inhabitants per Km2).  Most of its 
urban area is flat, with some informal development in the hilly areas in the 
southern part of the city (Figure 1).  
 
The local administration, with support from the National Government and private 
sector participation, is developing an ambitious mobility strategy to overcome its 
outstanding transportation problems, resulting from a very fast and disorganized 
population growth and a rapid increase in property and use of automobiles.   
Actions are aimed to promote non motorized transportation, to reduce 
automobile use and to give priority to public transportation.  The TransMilenio 
bus rapid transit system was developed under this framework.  Its design seeks 
respect to life, diversity and travel time; with a high quality and consistent 
service, at an accessible cost for users and operated by private firms.   
 
2. The TransMilenio System 
 
TransMilenio is a Bus Rapid Transit System. According to Lloyd Wright from 
ITDP a BRT is a “high-quality, customer-oriented transit that delivers fast, 
comfortable and low-cost urban mobility” (IEA, 2002).  Such sistems have some 
or all distinctive elements, which in the case of the TransMilenio System have 
been developed in the following way:   

• Dedicated bus corridors  
 

Longitudinally segregated lanes, with one or two carriageways per 
direction, built with specifications for high capacity transit vehicles.   
Width of the exclusive busways is 7 meters for dual carrieageways and 
3.5 meters for single carrieagways with overpass lanes at the stations.  
 

• Stations with pre-board ticketing 
 

Closed bus stops with platforms at the bus floor level, controlled access 
with electronic turnstiles where the fare is  discounted, eliminating the 
need to pay the driver.  Single stations have among one to five platforms, 
one or two access points, and are among 25 and 190 meters long.     
They are located in the median every 500-750 meters, with a total width 
of 5 meters.    
 

• Large, high capacity buses with low emissions 
 
Articulated buses 18 meters long, with a capacity up to 160 pax (48 
seated), high platform, automatic transmission, pneumatic suspension, 
anti-lock breaks, and other special characteristics for passenger 
transport.  Buses comply with Euro II standards for emissions from diesel 
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engines.   Each bus has 4 large doors on the left hand side, which are 
synchronized with the station doors, allowing average dwell times of 25 
on average.  
 

• Differentiated local and express bus services 
 

Programming of several services sharing the road and station 
infrastructure, offering comercial speeds among 21 Km/hr (local services 
stopping at all stations) and 32 Km/hr (express services stopping at 
designated stations), with an average of 26 Km/hr for the system.   
 

• Intersection priority (included non-grade) 
  

Coordinated programming of the signal network, to minimize waiting time 
for the articulated buses users, and construction of elevated intersections 
at critical points.  

 
• Coordination with operator of smaller buses  
 

Integration of services with a feeder network in periphery areas, with a 
flat fare and integration infrastructure in intermediate and terminal points.     
  

• Integrated ticketing 
 

Unique payment with a flat fare, including feeder services, allowing free 
transfers. This allows a cross subsidy between short and long trips, 
which may include feeder bus usage, considering that periphery areas 
are mostly inhabit by low income population.  

 
• Use of advanced technologies for programming and control  
 

The system has a Control Center which allows bus service programming 
and on-line control of the operations, using automatic vehicle location 
with GPS and advanced software to support the control actions, as well 
as register, save and report all the operational activities, with voice 
(trunking) and data (cellular) with all the units and on-the-road 
supervisors.  

 
• User information 
 

Maps with the service description in all the stations and distributed to the 
users in handouts and internet, with the support of specialized guides, as 
well as adequate signaling in all the stations.     

 
• Good access to pedestrians and bicyclists 
 

Sidewalks and plazas along the trunk corridors, signalized intersections 
with pedestrian crossings and overpasses in the heaviest corridors, as 
web as longitudinal and transversal bikeways for multimodal integration.  
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• Adequate contracting and compensation of private operators of 
transport services 

 
Competitive bidding system through public request for proposals, with 
points given by factors such as experience in public transport in the city, 
environmental offer of the buses, price, economic capacity of the firms, 
among other.   Compensation of the trunk services according to the 
kilometers served, with penalties and bonuses that give incentives to 
service quality.  

 
• Densification around the stations 
 

Integration of the transport system planning with the land use planning 
through the long term city plan.   

 
• Parking facilities for automobile integration  
 

Incentives to the private sector to provide off-road parking areas throun 
the Parking Master Plan.  

  
• Handicap access 
 

Full accessibility to trunk services through ramps and elevators, and 
special sites in the articulated buses for wheelchairs, as well as 
designated seating for elderly , pregnant women or people with 
disabilities.  Special platforms in selected buses for the feeder services to 
provide wheelchair access.  

 
• Excellence in costumer service 
   

User sartatisfaction monitoring through periodic surveys and 
mechanisms to receive and process complaints and suggestions (direct 
mail, e-mail, call center). Cleaning, maintenance and safety services for 
the stations.  
 

• Marketing strategies 
Communications plan for service positioning and to educate users and 
generate sense of belonging and citizen respect.  

 
3. Comparison of TransMilenio with other transit technologies 
 
The combination of specialized infrastructure (dedicated lanes and station with 
pre-board ticketing and multiple platforms) with operation of express and local 
services supported with advanced control technologies, allows very high 
frequency at stations (210 units/hr) and combination of services (280 units/hr), 
for a unit capacity of 160 pax. This is well above heavy rail rapid transit (metro) 
and semirrapid rail (light rail transit), as shown in Figure 1.   
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Figure 1. Capacity vs. Frequency 

Source: Vuchic (1992) and author calculations for TransMIlenio.  
 
The high frequency allows high capacity for the trunk services (34,000 
pax/hour/direction at each station and up to 45,000 pax/hour/direction for the 
combination of articulated buses).  The segregated operation and short dwelling 
times, combined with signal coordination and non-at-grade intersections in 
critical points, allow for high commercial speeds (26 Km/hour).  These indicators 
are superior to semi rapid transit (busways and light rail), and are comparable to 
high capacity rail systems (metro and regional rail) as shown in Figure 2.  
 

Figura 2. Capacity vs. Comercial Speed 

 Source: Vuchic (1992) and author calculations for TransMIlenio. 
 
The combination of capacity and speed, named by Vuchic (1992) as 
“Productive Capacity” is 873,600 pax-Km/hour2, for a station and 1’164,800 for 
the combination of articulated buses. Such indicators are also very superior to 
semi rapid transit and comparable to heavy rail transit; nevertheless the cost of 
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the infrastructure is only a fraction of tose systems (US$5,1 million/Km) as 
shown in Figure 3.      
  

Figura 3. Capacidad Productiva (Capacidad*Velocidad Comercial) vs. 
Costo de Infraestructura 

Source: Vuchic (1992) and author calculations for TransMIlenio..  
 
The manual-visual operation, with support of advanced centralized control 
technologies, generates less confidence and safety than grade separated rail 
systems (metro and regional rail).   
 
4. Implementation of TransMilenio System Phase I 2000-2002  
 
4.1. Infrastructure 
 
Phase I includes three trunk corridors covering 41 Km and seven feeder zones 
with routes covering 309 Km.  The system has 4 terminal stations, 4 
intermediate integration stations and 53 standard stations.  Additionally, there 
are 30 pedestrian overpasses, plazas and sidewalks.  
 
Infrastructure has been completed by the Institute for Urban Development 
(IDU). Total investment was US$213 million, funded with a local fuel surcharge  
(46%), general local revenues (specially from a capital reduction of the partially 
privatised Power Company -28%), a loan from the World Bank (6%), and grants 
from the National Government (20%).   
 
4.2. Operations 
  
The system was set up gradually starting December 18th 2000. By april 2003, 
demand was 792,000 pax/weekday with 470 articulated buses and 235 feeder 
buses. The system operates 18 hours per day, with 9 express services and 3 
local services.  Minimum headway was 2 minutes (peak) and maximum 
headway was 6 minutes (non-peak).   In addition there were 45 feeder services 
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with a minimum headway of 3 minutes (peak).  Maximum load was 35,000 
passenger/hour/direction.   
 
Some operational indicators of operation show a high efficiency.  The 
passengers per kilometre index has been around 5,2.  Each bus moves 1,596 
passengers per day in average, five times more than traditional transit buses in 
the city.  Daily Kilometers per bus have been growing from 216 to 370 as a 
result of the system expansions, extended hours of attention, and a higher 
number of express services being served.   
 
There are 4 trunk line concessionaries (articulated buses) and 7 feeder service 
contractors.   Trunk operators receive up to 66% of the revenues, while feeder 
service providers up to 20%.  
 
4.3 Ticketing 
 
At the end of Phase 1, the system encompass 90 selling booths, 359 barriers, 
and 1,300,000 intelligent contact-less cards, approximately.  Daily revenue is 
around US$270,000.    Fare is collected through a private concessionaire that 
daily deposits the revenues in a trust fund which is weekly distributed to the 
system agents according to the contracts rules. Fare collector receives up to 
11% of the system revenues.  
 
4.4.Control Systems 
 
The control centre is equipped with 6 workstations, each able to control 80 
articulated buses.  The system has voice and data permanent communication 
with all the articulated buses and system supervisors.  
 
Each bus has a logic unit connected with a GPS, the odometer and the door 
opening system.  The logic unit reports the location of the bus each 6 seconds 
with a 2 meter precision. The control operators have a monitoring screen for 
each service in schematic display and a digital map for physical location of the 
buses.  The implemented software is able to verify schedule compliance, giving 
the controllers the opportunity to make demand and supply adjustments in real 
time.   
 
The public local company TRANSMILENIO S.A. plans, coordinates and controls 
the system, and receive 4% of the system revenues.  
 
5. System Expansion Phase II 2002-2005  

 
System expansion is currently under development.  In 2002 construction of 40 
additional busway kilometres started, with 60 stations, including three terminals 
and 4 integration stations (2 trunk line-trunk line and 2 feeder-trunk line). In 
march 2003, contracts were awarded to three trunk service concessionaries 
operating 335 articulated buses.  A bidding process for fare collection in the 
new stations also started. It is expected that implementation will be completed 
by the first quarter 2005, with a total of 1,3 million daily passengers in the 
system. Figure 4 shows the trunk corridors of the two phases of the System.  
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Figura 4. Vías Exclusivas Fases I (2000-2002) y II (2003-2005) 

 
 
Conclusion 
 
The bus rapid transit system TransMilenio, as one component of the Mobility 
Strategy, is part of a structural change of the transport systems in Bogotá.  The 
first 28 months of operation demonstrate the great possibilities of the system to 
provide efficient and high quality mass transportation at a very low cost for the 
users and the government.  It is also shows that it is possible to introduce 
innovative private participation mechanisms, particularly from traditional private 
providers, under conditions that ensure sustainability and profitability of the 
service.  
 
Project implementation was very fast.  The project changed from a well defined, 
but very general, idea to commissioning in 36 months, and a total of 48 months 
to complete its first phase.  This was possible thank to a strong political will, 
adequate financial support for infrastructure development, a lot of work from a 
committed and enthusiastic technical team, as well as a great deal of luck. 
 
System productivity is very high: 792,000 pax/weekday, 35,000 
pax/hour/direction in the most heavily loaded section, commercial speed of 26,3 
Km/hour, 5,2 passengers per kilometre, 1.596 passengers per bus per day, and 
325 kilometres per day per bus.  Fulfilment of the objectives is underway, and 
achievements are already evident: reduction of 89% in traffic accident fatalities, 
reduction  of 40% in some contaminants, decline of 32% in travel time, with 
78% acceptance level and a affordable cost of travel (US$=0.36) without 
operational subsidies. 
 
The system is under expansion and its future, along with the one of the City of 
Bogotá in the transportation area, are promising.  The Bogotá experience can 
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be taken into account to improve transport conditions in other cities of the world. 
TRANSMILENIO S.A., as owner of the system is capable to share its 
experience with any interested party. 
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