
CASE STUDY 2 – SAO PAULO

the Interligado reforms. The reforms changed nearly every aspect of bus services in Sao Paulo – converting the radial route 

network into a trunk-and-feeder style network, introducing several bus priority measures, introducing an integrated and 

electronic fare collection system, upgrading bus infrastructure, changing the business model for bus services,  and introducing a 

central command and control centre. These reforms dramatically increased the number of bus users, and were a major factor 

in reversing the trend of a falling share of public transport of total motorized trips in the Sao Paulo Metropolitan Region. The 

experience of Sao Paulo furnishes several lessons for any city hoping to embark on a reform of its bus system. Perhaps the most 

important among these is the fact that strong political leadership is necessary for the successful implementation of any given 

reform plan. The projects that eventually became the Interligado reforms were studied and promoted for several years by 

transport professionals in Sao Paulo. But it was only under the leadership of a mayor dedicated to improving the public transport 

situation that these plans came to fruition. Another lesson to be learned from the increase in ridership after the implementation 

of the bus system reforms in Sao Paulo is the significant improvement in bus service quality with the development of a trunk-and-

feeder style route network, and the introduction of an integrated fare system with free transfers. Sao Paulo also shows that 

significant improvements in the road space allocated to buses can be achieved through design innovations in the existing right 

of way, without the need for expensive widening of existing corridors. 
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metro system consists of 8 lines with a system length of 287 

km within Seoul city proper [12]. In 2006 an average of 

4,594,000 daily trips were made on the metro system [9]. 

The bus system handles even more passengers, with an 

average daily total of 5,609,000 trips. Public transportation 

accounts for 62.3% of all motorized trips made in Seoul [9]. 

A significant portion of daily trips in Seoul are made using EMBARQ Centre for Sustainable Transport – India: 
private motor vehicles. In 2006, the modal split of August 2009
motorized trips was as follows: Bus 27.6%; Metro 34.7%; 

Passenger car 26.3%; Taxi 6.3% and Other 5.1% [9].1. Introduction: City Context

In 2004, Seoul undertook a major reform of its public Seoul is the capital of and the largest city in South Korea. In 
transportation network, focusing on the bus system. The 2007, the City of Seoul had a population of 10,481,782 
following sections will explicate the motivations for these and an area of 605.4 km sq, with a population density of 
reforms, the process through which they were conducted, 17,219 people/sq. km [16]. The greater metropolitan 
the actual details of the reforms implemented and finally the region, known as the Seoul National Capital Area and 
impacts of these changes and the performance of the bus which includes the port of Incheon and satellite towns in 
system.neighbouring Gyeonggi province, has a population of more 

than 22.5 million people (2006 figure) [92]. With roughly 
2. Background: Need for Reformhalf of the entire population of South Korea living in the 

Seoul National Capital Area, it is the country’s primary 
Bus services in Seoul began in 1953 [32]. As a consequence 

urban centre.
of the rapidly growing population, bus usage surged 

through the 60's and 70's. However, this period also saw a A significant portion of South Korea’s economic activity is 
dramatic rise in personal incomes. As people made more concentrated in the city of Seoul and the National Capital 
money, private vehicles became more affordable and in the Area. As of 2006, the regional GDP for the City of Seoul was 
following decades Seoul witnessed a sharp rise in US$ 193.7 Billion, or 22.6% of the national total [93]. If the 
motorization rates. With the introduction of the Metro entire National Capital Area is taken into account, then the 
system in 1974, buses had to compete with two increasingly regional GDP is US$ 408.6 Billion, or 47.7% of the national 
attractive alternatives.total.

With increased motorization came the problems of Seoul has undergone radical changes in the past few 
increased highway traffic and congestion. The combination decades. The population of the city has quadrupled in the 
of these factors led to a vicious cycle which saw the bus period from 1960 to 2002 [32]. Also during this period, 
system enter a long period of decline starting in the late Korea experienced a dramatic increase in per capita 
1980's [12]. As incomes increased and more and more incomes – from US$ 311 in 1970 to US$ 12,531 in 2002 
people began to use private motor vehicles, traffic (2004 dollars), an astonishing 40-fold increase in only 32 
congestion worsened and bus performance suffered. years [32]. The increase in per capita incomes has been 
Average bus speeds declined and buses became more mirrored by an increase in the motorization rate. For Korea 
unreliable as traffic related delays and unpredictable time as a whole, this figure has climbed from 2 cars per 1,000 
variations took their toll. The decline in bus service quality people in 1970 to 215 cars per 1,000 people in 2003 [10]. 
led to reduced patronage by the public, who preferred to For the City of Seoul, in 2005 the motorization rate stood at 
use the more comfortable modes of private vehicles and the 215 passenger cars per 1,000 people, and 273 total motor 
metro. This in turn had the effect of reducing bus company vehicles per 1,000 people [94]. These figures are for the City 
revenues. Subsequent financial difficulties led to increases of Seoul only – motorization rates in the National Capital 
in fares. Combined with the continual decrease in service Area surrounding Seoul are even higher due to lower 
quality due to increasing traffic congestion, this led to further densities and the car centric nature of the wider 
declines in bus users and revenue. Figure 1 illustrates the metropolitan area.
self-perpetuating vicious cycle that resulted in declining bus 

service quality and patronage.The public transport system in Seoul consists of a 

combination of bus and rapid transit metro systems. The 
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Figure 1  Vicious cycle of increasing car use and its effect on public transport

Source: [95]

Another major factor affecting bus services was the 

organization, or lack thereof, of the system itself. The bus 

system in Seoul was for the most part deregulated. The 

government played no role in planning routes, schedules, 

service levels or other aspects of the systems. Only fare 

levels were under government control [96]. Due to this set 

up, the bus system was highly inefficient and disorganized. 

Private bus companies simply applied for a license in order 

to run a particular route that they thought would be 

profitable. There were no limitations on multiple bus 

companies servicing a particular area, or on bus 

companies running the same routes as those operated by 

other companies. Therefore, routes themselves were often 

circuitous and overlapping, and lacked any integration with 

other transport modes or complimentary bus routes. The bus companies sought only to maximize profits on their routes. 

Furthermore, the compensation mechanism in place allocated revenue to bus companies based on the number of passengers 

served, providing the bus companies with perverse incentives which often led to poor service quality and dangerous driving 

practises. For example, buses from different companies approaching a given stop would race to get there first in order to pick 

up more passengers [32]. Other bad practices included overcrowding the buses and deliberately avoiding picking up seniors 

and disabled passengers in order to save time.

The effects of all these factors are reflected in the operational and financial statistics. Passengers per bus per day fell from 1,069 

in 1983 to 504 in 2003 [27]. The bus system share of total passenger trips fell from 38% in 1994 to 26% in 2002 [96]. The 

resulting drop in bus company revenues also meant that operational subsidies provided by the Seoul government to keep bus 

services running steadily increased. In 2002 this operational subsidy was US$ 65 million [10]. Combined with an additional 

US$ 66 million in capital expenditure subsidies for upgrading buses and garages, this amounted to a total subsidy level of US$ 

131 million in 2002. Despite this financial support, many bus companies became insolvent and were forced into bankruptcies 

or mergers. 

Figure 2  Mode share (% of motorized trips), 1994 – 2004

Source: [9]

Some stand-alone initiatives were attempted to boost bus usage, but had little effect. For example, a network of curbside bus 

lanes totalling 219km was installed by 2003 [10]. However by themselves these attempts at improving bus services had only a 

minimal impact on service quality and usage. A more complete and comprehensive overhaul was needed.

3. Process of Bus Reform

In July 2004, the Seoul Bus system underwent a complete overhaul. This was not a gradual or marginal process, but a 

comprehensive reorganization of the entire bus system. Myung Bak Lee, elected as Mayor of Seoul in 2002 in part on a platform 

to improve public transport in the city, played a pivotal role in pushing through the wide-ranging reforms [97]. The 2004 

reforms are notable not only for their scale but also for the speed and success with which they were carried out.

A major overhaul of the bus system was long overdue. Indeed in the years prior to 2004, many attempts at reform and 

reorganization were made. All of these attempts failed however, in part due to the top-down approach utilized by the Seoul 

government. These prior attempts at reform had used a highly centralized decision making process. This heavy handed 

approach failed to win over the many affected groups whose support was essential for the successful implementation of 

reforms. For example, a recent prior attempt at reforming the bus system was made in 1996. This attempt, however, was based 

solely on ideas and presentations by government officials and their research staff. This effort was stymied by intense opposition 

from various factions, such as the bus companies, unions and user groups [96]. Similarly, even relatively small-scale changes to 

the system struggled to come to fruition. One prominent such failure was a 2002 plan to develop a median bus lane corridor in 

response to the traffic concerns raised by the demolition of a major urban expressway [96]. 

In contrast to these previous attempts, the 2004 reforms were characterized by a bottom-up approach and a new form of urban 

governance in which the Seoul Metropolitan Government (SMG) actively sought the participation and cooperation of various 

stakeholders such as the private bus companies, labour unions and civil society groups [96]. The participation of and 

consultation with affected stakeholders was instrumental in executing a successful reform process. Decision making and conflict 

resolution was dependent on co-operation and consensus building among various groups.

The reform process was initiated in mid-2002, when then Mayor Lee commissioned the Seoul Development Institute to conduct 

a series of studies. These studies provided detailed plans for reform, emphasizing the need for exclusive median bus lanes, a 

complete reorganization of the bus business structure, modernization and coordination of the fare scheme, and integration 

between the bus and metro systems [32]. At the same time, civic groups led the way in setting the agenda for reform. A citizens 

council of 7 civic groups requested that the SMG set up a special committee to “actualize public transport reform” [96]. The 

Prior to the reforms, buses suffered from and also 
contributed to traffic congestion. 
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SMG agreed and in response to this request the Bus System Most significantly, the SMG played no role in route or system 

Reform Citizen Committee (BSRCC) was formed. This planning. Since there was no overarching organization of the 

committee brought together the various stakeholders bus network, this resulted in a highly inefficient and 

involved in the bus reform under one umbrella organization. disorganized system with many overlapping and circuitous 
In its eventual form the BSRCC consisted of 20 members routes, low service levels in some areas and excessive supply 
drawn from the SMG, local councils, the Seoul Metropolitan in others, and poor integration between the various bus 
Police, industry groups such as the Seoul Bus Transport routes and other transport modes.
Association and the Seoul Community Bus Transport 

The major change in this regard was to switch from a mostly Association, labour groups such as the Seoul Bus Transport 
deregulated market to a ‘semi-public’ or ‘quasi-public’ Trade Union, various civic groups and finally professionals 
system [32]. Under this new approach, private bus operators such as Transport Engineers and Planners, Lawyers and 
continue in their role as service providers, but all decisions Accountants [96]. Each of the participants acted as 
regarding route planning, schedules, fare levels and overall representatives for the various interest groups. The SMG drew 
system design are now under the control of the SMG. The up reform plans which were scrutinized and amended by the 
private bus companies have to participate in a competitive transport professionals; local council members looked at 
tendering process in order to win the right to ply specific subsidies and the financial implications of the reform; the 
routes. Bus companies that succeed in winning tenders Seoul Police were concerned with traffic flows after the reform; 
provide services according to strict contractual specifications civic groups looked after bus user interests and industry 
stipulated by the SMG. groups were concerned with the route reorganization and 

labour issues such as pay for bus operators.  Although the 
The Seoul bus system thus transitioned from a ‘passive BSRCC did not have any legal power and final decisions were 
franchise’ model to a ‘proactive planning with service delegated to the SMG, the meetings, discussions and debates 
contracts’ model [63].of the council were instrumental in smoothing various 
  conflicts and in finding win-win compromises between 
4.2 Revenue Model

potentially antagonistic stakeholders [96]. 

Prior to the reforms, private bus companies were 
After various meetings of the BSRCC and final planning by the 

compensated based on the number of passengers carried. 
SMG, July 1 2004 was set as the date for the implementation 

This often led to perverse behaviours on the part of bus 
of the proposed reforms. The bus system reforms thus went 

companies which sought only to maximize the number of 
from planning to implementation within 2 years. Starting in 

passengers, and thus revenue, often with little regard for 
January 2004, a major public relations campaign was 

passenger safety and service quality. Dangerous practices 
initiated to inform the public about the various changes 

such as overcrowding buses and racing to bus stops in order 
planned for the bus system. As a consequence of 

to pick up passengers that would otherwise have been lost to 
deteriorating transport conditions, there was widespread 

buses from competing companies were commonplace. 
support for public transport reform. The media campaign 

focused on building support for and awareness of the specific As part of the bus system reforms, this compensation structure 
reforms being proposed. for bus companies was changed. Bus companies now enter 

into gross cost contracts with the SMG and are compensated 
4. 2004 Bus System Reforms

on the basis of bus-kilometres operated on a particular route, 

not the number of passengers transported [9]. The contracts The bus system reforms implemented in 2004 were wide-
include a guaranteed profit margin for the bus companies. ranging and comprehensive, involving all aspects of the 
Contracts are awarded on the basis of a competitive system.
tendering process which promotes competition between the 

private bus companies and helps keep costs low. This new 4.1 System Organization
system changed the incentives faced by bus companies and 

Prior to the 2004 reforms, the bus system in Seoul was mostly encourages the improvement of service quality, as well as the 
deregulated. Private bus companies were allowed to provide helping eliminate many of the bad practices prevalent under 
services on any routes they deemed commercially viable, the old compensation model. The new compensation model 
subject to obtaining an easily available license from the public also allows the SMG to ensure that adequate bus services are 
authority. The Seoul Metropolitan Government (SMG) had provided along routes and in areas that would be 
very little control over the system aside from setting fare levels. commercially unviable in a deregulated market. 

4.3 Route Planning

The network of 400+ bus routes in the City of Seoul was completely redesigned. Bus routes were organized into a trunk-and-

feeder system [9]. The new system consists of 4 types of bus routes, and buses and bus stops are accordingly colour-coded. 

These 4 types are:

• Express long-distance trunk lines connecting outlying suburbs with the downtown area

•  Local Feeder lines providing connections to trunk lines and metro stops

•  Circular lines within the downtown area, serving business and leisure trips

• Wide area express lines connecting satellite cities to the downtown area

The bus numbering system was also revamped. Areas in 

Seoul were given specific numbers – 0 for downtown, and 1 

through 7, in a roughly clockwise pattern, for areas 

surrounding downtown. Bus route numbers now reflect the 

origin and destination of that specific route, allowing 

passengers to quickly and accurately determine the areas 

in which a bus route will run. This drastically simplified the 

previously complicated bus numbering system. For 

example, consider a blue bus numbered 101. In this case, 

the passenger can quickly determine that it is a trunk line 

express bus (blue), originating in the North-East of Seoul 

(the area numbered 1) and terminating in downtown 

(numbered 0). The last 1 gives the specific trunk line 

number. To give another example, consider a green bus 

numbered 1012. This is a feeder bus, originating in the 

North-East, terminating in Downtown, with feeder line 

number 12. 

Blue 

Green

Yellow

Red 

The new numbering system for bus services in 
Seoul divides the city into 8 areas

EMBARQ: Bus Karo: A Guidebook on Bus Planning & Operations   123122    EMBARQ: Bus Karo: A Guidebook on Bus Planning & Operations



CASE STUDY 3 – SEOULCASE STUDY 3 – SEOUL

4.4 Bus Priority productivity but for lack of demand based planning used to 

develop the operations plan and physical design for the 
A major challenge in promoting the use of Seoul’s bus system median stations and segregated median bus lanes. Critical 
was to improve the speed and reliability of bus services. In locations operate above capacity and affect peak hour system 
order to do this, significant bus priority measures were performance. These issues are not easy to fix since they 
necessary. In addition to expanding the already existing require changes to the physical infrastructure. 
network of curbside bus lanes from 214km to 294km [10], a 

true Bus Rapid Transit system was introduced. This consisted, 4.5 Fares

in early 2005, of a network of 36km of segregated median 
Prior to the reforms, bus and metro users faced separate bus lanes along 4 corridors [32]. By 2009, this was expanded 
pricing schemes. The metro used a distanced based fare to 73.5km along 8 corridors, with further additions of 55.3km 
system. Buses, on the other hand, had flat fares. However, in 5 corridors planned for 2010 [11]. Accompanying the 
due to the lack of integration between the various private bus segregated bus lanes are high quality bus stops along the 
companies that operated bus services, there was no ability to median, many of which also boast passing lanes. The BRT 
transfer between bus lines. That is, each transfer cost an scheme also included better integration between various 
additional fare. One consequence of this was the heavier travel modes. Bus routes and stops were relocated when 
transport cost burden faced by lower-income bus users [96]. necessary to facilitate easier bus-to-bus and bus-to-metro 
Since low-income individuals tend to live farther away from transfers. 
employment and leisure destinations than higher-income 

groups, they faced a disproportionately high cost for using 

public transportation since their travel patterns necessitated 

multiple transfers. 

The 2004 reforms introduced a coordinated and uniform fare 

structure. The flat-fare system for buses was scrapped in 

favour of the distance based model used by the metro. In the 

new system, bus fares cost an initial base fare for the first 

10km, and then an additional amount for every 5km beyond 

that [99]. This initial fare ranges from Korean Won (KRW) 500 

(US$ 0.40) for the yellow bus to KRW 800 (US$ 0.63) for the 

green and blue buses (see Section 4.3 for an explanation of 

different bus types) [99], [100]. Regardless of the initial fare 
Exclusive median bus lanes in Seoul charged, travel beyond the first 10km covered by the base 

fare costs KRW 100 (US$ 0.08) per 5km. Concessionary fare 
Additional bus priority measures include the planned rates are available for seniors and those under 18 years of 
introduction of Transit Signal Priority for buses in Seoul. This age. In addition, users can make up to 4 free transfers 
system will give priority to buses at intersections, thus reducing between different bus lines, or between the bus and metro, as 
wait times at signals and facilitating turns [32]. Further long as the time period between alighting and the next 
improvements in bus performance are expected from a boarding is less than 30 minutes. The red buses, which 
unique proposed congestion charging scheme for private connect Seoul to surrounding satellite cities, are an exception 
vehicles entering Seoul’s central district [98]. The charge will to this system. They charge a flat fare of KRW 1400 (US$ 
be levied on motorists visiting specific leisure and shopping $1.11) regardless of distance travelled, and users do not 
facilities known to be key contributors to vehicular congestion, enjoy the free transfer benefit [99], [100]. 
such as major malls and department stores. The goal of this 

congestion charge is to divert discretionary and leisure trips to 4.6 ‘T-money’ smart card system
Seoul’s central district from private vehicles to public 

In addition to the unified fare structure, a major initiative of transport. This proposal will expand on Seoul’s existing 
the reforms was the introduction of a contactless smart card congestion pricing scheme, which currently applies only to 
fare collection system called ‘T-money’. This smart card can two highway tunnels that serve as the southern entry point to 
be used on all bus and metro services. The card makes using Seoul’s central business district. 
public transport more convenient for passengers, who no 

The corridors could have delivered significantly higher longer need to pay fares using cash. This also improves bus 

4.7 GPS-based Bus Management System

A major focus of the bus system reforms has been the use of 

Intelligent Transport Systems strategies and pervasive 

technology to improve bus service quality. In addition to the T-

money smart card system detailed above, the major project in 

this regard has been the deployment of a new Bus 

Management System. This system consists of GPS units in 

every bus and the establishment of a central command and 

control centre for citywide bus operations [29]. The GPS 

devices continuously track the location and speed of each bus 

and send this data to the central command centre. T-money smart card and validator on-board a bus.

system performance as dwell times at bus stops are reduced 

due to the elimination of time-consuming cash transactions 

between users and drivers. Users who decide to forgo use of 

the T-money card face a monetary penalty in that cash fares 

are KRW 50-100 more expensive than T-money fares (listed 

in section 4.5 above) [99]. Also, users who pay cash fares 

cannot avail of free transfers. This pricing scheme thus 

encourages public transport users to adopt the T-money 

system. 

The greatest benefit for T-money cardholders is that is allows 

them to treat the entire public transport network of Seoul, 
Seoul’s central command and control center for bus including the different bus types and the metro, as one 
operationsseamless system. When a trip involves multiple bus types or 

mode types, the T-money system automatically determines 
The wealth of information provided by this system provides the correct total fare to be charged to the user. This total fare is 
many benefits. The central command centre for bus based on a combination of the highest applicable base fare 
operations can monitor the performance of the system in real across the different segments of the trip and the total distance 
time. This allows for the dynamic management of the bus travelled [13]. For example, if a user journeys on a yellow bus 
system through such actions as assigning more or fewer (initial fare KRW 500), and then transfers to a blue bus (initial 
buses to a particular route as needed and direct fare KRW 800), then the base fare for the blue bus is charged. 
communications with bus drivers about specific traffic In all cases, the amount charged by the T-money system is 
problems and emergencies. In terms of revenue distribution lower than if the user had paid for each journey stage 
the system enables a transparent determination of the service individually. Equally as important as the benefits provided to 
levels (i.e. bus-kilometres operated) provided by each bus the user, the T-money system greatly simplifies the settlement 
company, which is the basis for compensation. Furthermore, of accounts with the various private transport operating 
the collection of this data also allows for the monitoring and companies. When a trip involves multiple journey stages 
evaluation of bus company performance by looking at such using different types of buses or modes, the T-money system 
bits of information as punctuality, speeds on particular routes, automatically determines the appropriate distribution of fares 
and so on.  Perhaps most importantly from a user based on the ratio of base fares for each segment of the trip 
perspective, this system also allows passengers to obtain real and the proportion of the total trip length that each different 
time information on next bus arrivals, anticipated time to transport operator carried the user [13]. The automated 
destination and scheduling changes. Users can access this nature of this system adds to the transparency of revenue 
information either at the stations themselves, through the management. Additionally, the large amount of transaction 
internet or via mobile phones. Finally, similar to the T-money data generated by the T-money system allows for detailed 
system, the data generated by the bus management system is transport demand, origin-destination, loading and travel 
used to optimize schedules, fleet sizes and manpower pattern analysis. This data is of critical importance for route 
allocation across different bus lines.planning, scheduling and system management purposes.  
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4.8 Cost of Reforms

The 2004 Bus Reforms in Seoul were financed through a combination of public and private funds. The main projects of the 

reforms, in terms of costs, were the development of median bus lane infrastructure, the remodelling and upgrading of bus 

stations and terminals, and the implementation of the smart card based ‘T-money’ fare collection system. Public funds, via the 

Seoul Metropolitan Government (SMG), covered the entire cost of developing the median bus lane network [101]. The 

remodelling of the bus stations and the implementation of the T-money system, on the other hand, were financed entirely 

through private capital. Investors who paid for upgrading the bus stations and terminals are compensated by concessionary 

contracts which entitle them to all of the advertising revenue generated by the stations and terminals [101]. Similarly, the private 

company which developed, paid for, and manages the T-money system has entered into a long term contract with the SMG and 

receives the service charges paid by users of the T-money card. Table 1 below lists the details of the costs of these aspects of the 

bus reforms in Seoul. 

 

Source: [101]

The table above is only a partial enumeration of the total costs involved in the bus system reforms in Seoul. Other costs included 

upgrading the bus fleet, which was partially subsidized by the SMG, and other projects such as the bus management system 

using GPS devices on board buses. The SMG also committed to covering any operational costs not covered by fare revenue. 

5. Impact of Bus System Reforms

5.1 Ridership

Ridership numbers from the time period following the reform indicate that it has been a success. Aside from a dip in passenger 

numbers in the month immediately following the implementation of the reforms, presumably due to user confusion about the 

new system, ridership numbers have been steadily increasing. Figures for September 2004 show a 9% increase in riders 

compared to September 2003 [32]. Average daily numbers for the whole year show similar increases in ridership. The increase 

in the number of bus passengers is especially impressive considering that the bus system was suffering from an annualized 

ridership decline of 5.4% in the years prior to the reform [27]. 

Source: [9]

Table 1 

Figure 3  

Bus Reform Costs

Average Daily Bus Passengers (000s), 2003 – 2008

[100], 

In the years since 2004, the increase in passenger numbers has been sustained. Between 2003 and 2008, the average number 

of daily passengers on the bus system has increased from 4,869,000 to 5,609,000, a 15.2% improvement [9]. During the 

same period, the number of passengers on the metro system has remained roughly constant. 

Mirroring the rise in daily passenger numbers, the Seoul bus system’s capital and operational productivity have both improved 

in the years since the reforms. The number of passengers per bus per day (i.e. capital productivity) has increased from 666 in 

2003 to 782 in 2008, a 14.82% increase. Boardings per bus-kilometre (i.e. operational productivity) have increased even more 

dramatically, from 2.29 in 2003 to 3.01 in 2008 which amounts to a 31.45% jump [9]. 

Source: [9]

Source: [9]

5.2 Operational Performance

The implementation of a true BRT system has lead to a dramatic increase in bus speeds. By December 2004, within 6 months of 

Figure 4  

Figure 5  

Passengers per Bus per Day, 2003-2008

Boardings per Bus-Km, 2003 - 2008

Project Cost in Korean Won (KRW) (US$) Funding Source

Median Bus Lane Infrastructure KRW 71.375 Billion (US$ 56.41 million) Public

Upgrading Bus Stations and Terminals  KRW 17.3 Billion (US$ 36.75 million) Private

Smart Card Fare System (T-Money) KRW 46.5 Billion (US$ 13.67million) Private
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introducing exclusive median bus lanes, bus speeds on the Dobong-Mia BRT corridor had doubled from 11kmh to 22kmh [32]. 

Performance in other BRT corridors has also been impressive, with bus speed increases of 64% and 31% in two other BRT 

corridors for which figures are available [14]. Average bus speeds are now only slightly slower than average car speeds. 

Each BRT lane now carries up to 6 times more passengers than non-BRT lanes in the same corridor [27]. Punctuality has 

increased and time-variation has also fallen in BRT lanes. Compared to other bus lanes, BRT lanes experience 5 times less time 

variation [27]. 

In contrast to other cities like London, where increases in passenger ridership have come on the heels of expansions in service 

supply levels, bus-kilometres operated in Seoul have fallen compared to pre-reform years. Annual bus-kilometres operated 

have dropped by 12.3%, from 777 million bus-km to 681 million bus-km between 2003 and 2008 [20]. This apparent 

paradox is explained by noting that the fall in bus-kilometres is entirely due to the rationalization of bus routes into a trunk-and 

feeder system. In other words, the route reorganization undertaken as part of the bus system reforms has eliminated a large 

number of routes that used to ply along the same roads. Thus although service supply levels have in fact increased along the 

many routes, this increase has been offset by reductions in unnecessary and inefficient bus runs along other routes. 

Source: [9]

Another major impact of the reforms has been a significant improvement in the safety record of the Seoul bus system. Due to 

better driver performance and better segregation for buses, bus related accidents and personal injuries have fallen. By July of 

2004, bus related accidents fell by 26.9% compared to the same month in 2003 [102].  

5.3 Financials

The increase in bus users after the reforms has led to a strengthening of the financial performance of bus companies. Average 

daily revenues per bus increased from US$ 358 in the months immediately following the reforms, to US$ 510 by 2008 (current 

prices) [9]. In the same period average daily fare-box revenues per bus increased from US$ 305 to US$ 483. Additionally, 

average daily deficits per bus have fallen from US$ 97 to US$ 94, although they increased in the two years immediately 

following the implementation of the reforms. 

Figure 6  Bus-Kilometres Operated (million kms), 2003 – 2008

Figure 7  

Figure 8  

Average Daily Fare-Box Revenue per Bus (US$), 2003 - 2008

Annual Bus System Subsidy (US$), 2003 – 2008

Source: [9]

However, although the financial performance of individual bus routes and companies has improved, the reforms have failed to 

reduce the subsidy burden of the bus system as a whole. Subsidies for the overall bus system have, in fact, increased from US$ 

125 million in 2003 to an estimated US$ 190 million in 2008, although this has improved from the peak subsidy of US$ 255 

million in 2006 [9]. System observations report bus-kilometres are not thoroughly monitored. Better contract design, 

monitoring and enforcement could reduce the need for subsidies. However, these subsidies are much smaller than those 

required for the metro system, which has ranged from US$ 1,310 million in 2003 to an estimated US$ 748 million in 2008 [9]. 

Considering these figures, along with the fact that the bus network carries more passengers than the metro, it is clear that 

expanding and subsidizing the bus system rather than the metro is the more cost effective method for Seoul to increase public 

transport usage. 

2008 figure is an estimate based on figures for first 6 months of that year
Source: [9]
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5.4 Environment

The implementation of the reforms has led to a reduction in the amount of air pollutants emitted by the Seoul bus system. These 

reductions are largely a result of reducing the congestion which buses have to deal with through the introduction of median 

lanes, replacing older buses with newer models, and the elimination of inefficient bus runs that was a consequence of route 

rationalization. Between 2003 and 2005, Carbon Monoxide (CO) emissions decreased by 34.8%; Nitrous Oxides (NOx) by 

18.3%; Hydrocarbon emissions fell by 6.8% and Particulate Matter emissions were reduced by 39.5% [103]. 

Source: [103]

By increasing the proportion of total trips made by public transport, the Bus Rapid Transit (BRT) system in Seoul is also expected 

to decrease the levels of Carbon Dioxide (CO2) emissions from the transport sector in the coming decade. In all, the operation 

of the BRT system is expected to result in reductions of carbon dioxide emissions totalling roughly 837,000 tonnes over the next 

7 years [101].   

5.5 User Satisfaction

User satisfaction with the bus system reforms, as recorded through surveys, was very low in the weeks immediately following the 

implementation of the reforms. This can be attributed to the confusion regarding new bus types and routes. The newly 

introduced T-money smart card system also had many teething problems. Card readers often failed to work, and wrong fares 

were often charged. In July 2004, there were approximately 5,000 complaints per day from the public [96]. 
Once these initial problems were smoothed over, however, user satisfaction dramatically improved. In one survey, passenger 

dissatisfaction rates fell from a high of 54% in July 2004, to a low of 13% in December 2004 [102]. A review of 8 different user 

satisfaction surveys showed that by 3 months after the reforms were initiated, over 60% of users thought the revamped bus 

system performed satisfactorily [96]. Thus within only a few months of introducing the reforms, a majority of users expressed 

satisfaction with the new bus system.                                                                                                                                                            

6. Conclusions

Seoul, seemingly stuck in a downward spiral of ever-worsening congestion, declining public transport and generally 

deteriorating city liveability, has shown how with political will and imagination a mega city can be turned around in the course of 

a few years largely through transportation system and public space improvements. The 2004 bus system reforms in Seoul were 

a success. The continuing improvements in ridership statistics, operational and financial performance and user satisfaction 

rates are a testament to this fact. Seoul thus serves as an exemplary model for implementing comprehensive reform of an urban 

bus system in a very short period of time. The keys to Seoul’s success were manifold. Chief among these was the existence of a 

Figure 9  Bus System Emissions Reductions (% change), 2003 - 2005

strong and proactive political leadership that was able to bring various stakeholders together to ensure the passage of reform. A 

technically adept local planning institution was able to identify the appropriate reforms to implement, in particular 

acknowledging the importance of exclusive median bus lanes and route rationalization for improving bus system performance. 

A particular factor of note is Seoul’s adoption of advanced technological systems to improve bus service quality, such as the 

contactless fare collection system and GPS-based bus management system. These technological solutions serve as the 

backbone for an intensive evidence-based performance monitoring and analysis system. For any city that desires a high quality 

bus based public transport service, these and many more important lessons can be drawn from Seoul’s successful experience 

with bus system reform.
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