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mestic and international contacts for addressing
public transport problems and issues.

The program arranges for teams of public
transportation professionals to visit exemplary
transit operations in other countries. Each study
mission focuses on a theme that encompasses
issues of concern in public transportation. Cit-
ies and transit systems to be visited are selected
on the basis of their ability to demonstrate new
ideas or unique approaches to handling public
transportation challenges reflected in the study
mission’s theme. Each study team begins with a
briefing before departing on an intensive, pro-
fessionally stimulating 2-week mission, after
which they return home with ideas for possible
application in their own communities. Team
members are encouraged to share their interna-
tional experience and findings with peers in the
public transportation community throughout the
United States. Study mission experience also
helps to better evaluate current and proposed
transit improvements and can serve to identify
potential public transportation research topics.

Study missions normally are conducted in the
spring and fall of each year. Study teams consist of
up to 15 individuals, including a senior official
designated as the group’s spokesperson. Transit
properties are contacted directly and requested to

INTERNATIONAL TRANSIT STUDIES
PROGRAM

About the Program

The International Transit Studies Program
(ITSP) is part of the Transit Cooperative Research
Program (TCRP). ITSP is managed by the Eno
Transportation Foundation under contract to the
National Academies. TCRP was authorized by the
Intermodal Surface Transportation Efficiency Act
of 1991 and reauthorized in 1998 by the Transpor-
tation Equity Act for the 21st Century. It is gov-
erned by a memorandum of agreement signed by
the National Academies, acting through its Trans-
portation Research Board (TRB); by the Transit
Development Corporation, which is the education
and research arm of the American Public Trans-
portation Association (APTA); and by the Federal
Transit Administration (FTA). TCRP is managed
by TRB and funded annually by a grant from FTA.

ISTP is designed to assist in the professional
development of transit managers, public officials,
planners, and others charged with public transpor-
tation responsibilities in the United States. The pro-
gram accomplishes this objective by providing op-
portunities for participants to learn from foreign
experience while expanding their network of do-



2

CONTENTS

International Transit Studies Program, 1

Emerging Trends in European Public Transport: Mission 15, October 12–27, 2001, 3

Transit Systems Studied—Overview, 3

Public Policies Supporting Public Transportation, 6

Automobile Control Policies, 13

Public-Private Partnerships, 14

Intermodal Transport and Transfers, 17

Services for People with Disabilities, 20

Communicating with the Passenger, 22

Safety and Security, 23

Quality Assurance and Control, 25

Bus and Rail Maintenance, 27

Low-Emission Vehicle Technologies, 28

Fare Collection, 30

Appendix A—Study Mission Team Members, 34

Appendix B—Study Mission Host Agencies/Companies, 34

Appendix C—Acronyms and Abbreviations, 35



3

nominate candidates for participation. Nominees are
screened by a committee of transit officials, and the TCRP
Project J-3 Oversight Panel endorses the selection.

Study mission participants are transit management per-
sonnel with substantial knowledge and experience in transit
activities. Participants must demonstrate potential for ad-
vancement to higher levels of public transportation respon-
sibilities. Other selection criteria include current responsi-
bilities, career objectives, and the probable professional
development value of the mission for the participant and
sponsoring employer. Travel expenses for participants are
paid through TCRP Project J-3 funding.

For further information about the study missions,
contact Gwen Chisholm-Smith at TCRP (202-334-3246;
gsmith@nas.edu) or Kathryn Harrington-Hughes at
the Eno Transportation Foundation (202-879-4718;
khh@enotrans.com).

About this Digest

The following digest is an overview of the mission that
investigated emerging trends in European public transport.
It is based on individual reports provided by the team mem-
bers (for a listing of team members, see Appendix A), and it
reflects the views of the team members, who are responsible
for the facts and accuracy of the data presented. The digest
does not necessarily reflect the views of TCRP, TRB, the
National Academies, APTA, FTA, or the Eno Transporta-
tion Foundation.

EMERGING TRENDS IN EUROPEAN PUBLIC
TRANSPORT: MISSION 15, OCTOBER 12–27, 2001

The theme of this study mission was “Emerging Trends
in European Public Transport,” with a focus on innovative
ways of doing business. The team members were particu-
larly interested in policy and management innovations that
might have application in the United States. These innova-
tions included ways of increasing market share by attract-
ing—and retaining—new riders, using new means of ten-
dering and contracting for services (such as public-private
partnerships), integrating regional transit planning, improv-
ing service quality, ensuring travel and personal security,
developing and sustaining effective customer service and
passenger information systems, and serving travelers with
special needs.

The study team members met with public agency and
private company staff in Gothenburg and Jonkoping, Swe-
den; Zurich, Zug, and Lucerne, Switzerland; and London,
Birmingham, and Hampshire County, England. For a listing
of host agencies, see Appendix B.

TRANSIT SYSTEMS STUDIED—OVERVIEW

Sweden

Gothenburg

The greater Gothenburg area has 850,000 inhabitants,
making it Sweden’s second largest city after Stockholm (the
city itself has a population of 500,000). Gothenburg lies at
the center of Scandinavia (which consists of Denmark, Fin-
land, Iceland, Norway, and Sweden), and 50% of
Scandinavia’s industry lies within a 190-mi radius of
Gothenburg. The port of Gothenburg is the largest in
Scandinavia, with more than 12,000 ships and 4 million ferry
passengers arriving annually. Gothenburg Landvetter Inter-
national Airport, where 22 airlines offer 115 departures
daily, handles 3.9 million passengers annually.

Gothenburg has a well-developed, functional road, rail,
bus, and tram network. The city has a well-deserved reputa-
tion for innovation in public transportation. The city has its
own Traffic and Public Transport Committee, which is re-
sponsible for all traffic in the city. It coordinates public trans-
port services, road traffic, and the management of the city’s
roads, streets, and tramlines.

A canal system was constructed in the city in the seven-
teenth century to serve as a means of transportation and
defense. Most of those canals have since been filled in. The
Centralstationen, built in 1858 and renovated in the early
1990s, is the oldest railway station in Sweden.

Vasttrafik AB, founded in 1999, is the county authority
responsible for public transport in the Västra Götaland re-
gion, which includes the city of Gothenburg. More than
600,000 trips are provided each day by five major and sev-
eral smaller contract operators, using buses and trams in the
city of Gothenburg, regional buses, ferries, and trains.

The light rail system is operated by Goteborgs Sparvagar
AB, which is owned by the city of Gothenburg. The city’s
blue trams first went into service in 1879, when they were
pulled by horses. The Public Transport Ring, now under
construction, consists of a number of new links that form a
ring around the city center. Construction is underway and
required the relocation of 2,000 rare snails that were found
at one of the tunnel entrances. Two of the new links became
operational in early 2002. Forty new Sirio low-floor light
rail vehicles have been ordered; the vehicles have a capacity
of 83 seated passengers and 96 standing passengers. A new
digital communications system—TETRA (Terrestrial
Trunked Radio)—is on order, which will also be used to
track vehicle locations for the KomFram real-time system.

The bus services are provided by several operators. Re-
taining experienced drivers is difficult, particularly once a
contract is lost (20% of the drivers choose a new means of
livelihood if their company’s contract is not renewed).
Vasttrafik is thus now involved in helping to educate new
bus drivers, which is customarily the task of the operating
companies.
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Since 1967, Gothenburg has provided a special transport
service for senior passengers and passengers with disabili-
ties. The service uses 80 special minibuses from 8 different
operators and 175 contracted taxis. The taxis are dispatched
with the help of a computer-based system. Approximately
7,000 passengers use the services each day (about one-third
of those eligible). A demand-responsive transport system
for seniors and people with disabilities is now being tested
to see if it can reduce the cost without reducing the quality
and efficiency of the system.

Jonkoping

Jonkoping, located at the southern end of Vattern lake
about 92 mi from Gothenburg, is a popular tourist destina-
tion. It lies in the densely forested, sparsely populated re-
gion of Smaland. The town was chartered in the thirteenth
century and today has a population of about 117,000, making
it one of the 10 largest cities in Sweden.

Five years ago, Jonkoping launched a new transport sys-
tem featuring a bus rapid transit system on two main routes.
The intent was to reverse a steady decline in ridership and
growing farebox deficits by planning a system with the effi-
ciency of trams and the inexpensive cost of buses. The result
of this plan was a rapid bus transit system with dedicated
right-of-way, unobstructed routes, shelters at stops, and other
efficiency measures. Jonkoping managers refer to this ap-
proach of incorporating the advantages of trams into the bus
system as “think tram, use buses.” In the first 2 years of the
rapid bus transit system’s operation, transport ridership rose
more than 10% and revenues doubled. Public transport’s
modal share is now 22% (up from 19%).

Switzerland

Zurich

Zurich is Switzerland’s largest city, with a population of
380,000. It is situated on the northern end of Lake Zurich,
and the Limmat River runs through the city.

Tram service was first established in Zurich in 1864,
when the trams were powered by horses. In 1893, a com-
pany began electric streetcar service to the higher-lying sub-
urbs of Zurich. The municipality of Zurich took over that
service in 1896 and established the first community tram
network in Europe—the Zurich City Tram Company. The
horse-drawn line merged with City Tram Company in 1897,
and it was converted to a meter-gauge electric network in
1900. The next two decades saw many new tram routes and
companies serving the city and surrounding areas. In 1950,
the Zurich City Tram Company was renamed the
Verkehrsbetriebe der Stadt Zurich (Zurich Public Transport,
or VBZ), and in 1978 it was renamed Verkehrsbetriebe
Zurich (the public transport company for Zurich). Today,
VBZ operates streetcars of varying sizes, types, and vin-
tages, as well as the bus network (Zuri Linie) within the city.

In 1962 and 1973, Zurich’s citizens voted down the con-
struction of a subway. In 1975, Zurich’s parliament passed a
resolution reasserting that priority should be given to public
transport. Since then, the authorities have focused their ef-
forts on improving the existing transit network of trams,
trolleys, and diesel buses. The Zurich city council reinforced
those measures when the country adopted national policies
to protect people from noise and to protect the environment
by maintaining good air quality. The Zurich authorities aim
to reduce the use of cars and improve the quality of urban
life through attractive public transport, and they have set a
goal of having a tramway stop within 300 m of all city resi-
dents.

The Swiss have concluded that what matters most is reli-
ability—the trams must run on time. Ultrasound beacons at
intersections monitor passing trams and send the control cen-
ter accurate information as to a tram’s location; the center
can then instruct the tram operator to speed up or slow down.
Trams run at 6-min intervals.

For more than 30 years, Zurich has had a transit-first
approach to traffic management. More than 90% of intersec-
tions are equipped with sensors that detect approaching tran-
sit vehicles and give priority to them, creating “green
waves.”

Lucerne

Lucerne, lying on the western edge of Lake Lucerne,
about 1 h from Zurich, is one of the main tourist destinations
in Switzerland. Its Transport Museum receives more visi-
tors per year than any other Swiss museum.

Lucerne is also home to Mobility CarSharing, the largest
such organization in Europe. By making a fleet of cars avail-
able 24 h per day, the company encourages people to use
transit, secure in the knowledge that a car will be available
at a reasonable cost when and where they need one. Work-
ing with public transit organizations and other business,
Mobility CarSharing develops mobility management pack-
ages. For example, its “zuri mobil” package allows custom-
ers to take a second person along with them on public transit
at no extra charge; it also gives the customer lower rates and
preferred status for traditional car rentals, as well as access
to more than 450 shared-use vehicles at 220 stations in
Zurich.

A daughter company, Mobility Support SA, is respon-
sible for transferring Mobility know-how to other countries.

Zug

The town of Zug, with a population of 22,000, lies in the
richest canton (also named Zug) in Switzerland and is home
to many multinational companies. The town is planning an
urban railway—a hybrid tram and regional rail link. The
objective is to develop an integrated transport chain, cutting
connection times for service over a wide area.

Public transport in the canton of Zug includes a mature
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commuter rail system and a new light rail system operating
by contract, with the light rail vehicles provided by the mu-
nicipality.

England

Public transport is taking on new importance in the
United Kingdom since the British government ended new
road building. An estimated $276 billion is expected to be
invested in public transport over the next 10 years.

The move toward privatization of England’s public trans-
port services has its roots in the economic problems of the
1970s, but only after Margaret Thatcher became Prime
Minister in 1979 did privatization of transport (and other)
services take off. England’s track record is still mixed, how-
ever. In mid 2001, the government shut down Railtrack, the
company that owns and operates Britain’s railway infrastruc-
ture—the tracks, signals, tunnels, bridges, viaducts, level
crossings, and stations. The government now plans to turn
Railtrack into a nonprofit trust. The government is, how-
ever, moving ahead with plans for a public-private partner-
ship (PPP) for the London Underground, in which a private
company will assume responsibility for operating the track
and stations for a 30-year period, despite opposition from
the mayor of London and Transport for London (TfL), which
believes that the government’s proposal for the Underground
PPP is less safe, is more costly, and will be slower in deliv-
ering improvements than alternative proposals from TfL.

The Strategic Rail Authority (SRA), formed in February
2001, is charged with promoting and developing Britain’s
rail network and encouraging integration—in short, creating
a “bigger, better, safer” railway. SRA provides overall stra-
tegic direction for Britain’s railways and is responsible for
letting and managing passenger rail franchises. SRA is cur-
rently involved in replacing all the passenger rail franchises
that are due to expire in 2004 with longer (20-year) con-
tracts, which will give train operators greater incentive to
invest in the system.

The Association of Train Operating Companies (ATOC)
was established by the train operating companies formed
during the privatization of the railways under the Railways
Act of 1993. With 26 member companies, ATOC is the
official voice of the passenger rail industry. One of the
association’s key responsibilities is allocating the revenues
received from ticket sales to the train operators.

London

Greater London encompasses 1,580 sq km of southeast
England and houses a population of 12 million. It is one of
the world’s major financial centers and Europe’s richest city.
The Thames River runs west to east through the city. The
area suffers from severe traffic congestion (11 million car
trips are made in London every day) and associated poor air
quality.

In May 2000, Londoners reinstalled a citywide council,

headed by a mayor (Ken Livingstone). The mayor presides
over an assembly of two dozen or so members governing
transport, economic development, strategic planning, police,
fire services, civil defense, environment, and cultural mat-
ters. One of the mayor’s first acts was to publish a draft
transport strategy, which sets the framework for integrating
all elements of London’s transport system.

Transport for London (TfL), an executive arm of the
Greater London Authority (GLA), reports to the mayor. TfL
is responsible for most transport in London, in accordance
with the mayor’s transport strategy. In June 2000, TfL as-
sumed responsibility for all of the services previously pro-
vided by London Transport, except for London Underground.
The Underground will remain with London Transport, respon-
sible to the Secretary of State (central government), until the
proposed PPP is in place, at which time responsibility for the
Underground will be transferred to TfL.

London Underground (known informally as the “Tube”),
is a wholly owned subsidiary of London Transport. It carries
3 million passenger trips each day, serving 275 stations over
253 mi of track. The Underground is attempting to establish
a PPP, in accordance with the central government’s March
1998 call for long-term, sustained levels of investment in
the system. Under the plan, private companies would be
contracted to renew and upgrade the Underground’s infra-
structure over a 30-year period. Responsibility for driving
the trains and staffing the stations would remain with the
public sector (currently London Transport, but eventually
TfL).

London Buses manages bus services in London—plan-
ning routes, specifying service levels, and monitoring ser-
vice quality. It is also responsible for bus stations and stops
and other support services. The buses are operated by pri-
vate companies under contract to London Buses. More than
4 million journeys are made on London’s buses each week-
day. Ridership increased by 3% in 2000—the highest in-
crease since 1978.

Two-thirds of London’s 17,000 bus stops have shelters.
Automatic vehicle location (AVL) technologies are being
used to improve the reliability of the system; by 2002, all
6,500 buses will be outfitted with the AVL system.

The mayor’s transport strategy includes a BusPlus initia-
tive, which would bring new bus lanes, cleaner buses, real-
time schedule information, and bus-priority traffic signals.

The London Transport Users Committee, established in
July 2001, assists customers with concerns about transport
in London. It works with transport operators and regulators
to ensure that the consumer’s voice is heard.

Hampshire County

Hampshire County, about an hour southwest of London,
has a population of 1.5 million, making it one of the largest
nonmetropolitan counties in England. In general, it is a
wealthy area, with a current unemployment rate of less than
2%. Car ownership rates are high. The county has grown
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dramatically in population since the 1950s. Over the past 10
years, road traffic in Hampshire has grown at an alarming
rate. By 2020, 57% of the road network will probably be
over capacity and there will probably be one car for every
two people in the county. There is development pressure in
Hampshire County, as well. The central government has al-
located 131,000 new housing units to be built in Hampshire
County by 2016.

A key element of the county’s transport plan is bus qual-
ity partnerships, which encourage joint cooperation between
local authorities and operators in promoting and improving
bus service. The quality partnerships are aimed at develop-
ing a network of rapid, high-quality services that can attract
new users; developing this network will require new mar-
keting strategies and a higher level of integration (such as
intermodal ticketing across a broad area and improved trav-
eler information systems).

Quality partnerships are being promoted by the British
Government’s Department for Transport (formerly the De-
partment of Transport, Local Government, and the Regions),
which believes that such partnerships can “point the way
forward in effective, successful promotion of bus travel” in
rural and urban areas.

Birmingham

Birmingham, with a population of 1 million, is England’s
second largest city. Located about 110 mi north of London,
Birmingham’s primary industries are bicycle and automo-
bile manufacturing. Approximately 6 million people live
within a 50-mi radius of the city.

Travel West Midlands, which serves the Birmingham
area, is Britain’s largest urban bus network outside London,
carrying more than 1 million passengers each day on more
than 1,800 vehicles across 450 bus routes. Travel West Mid-
lands faces competition from 50 other private bus operators
in the area, but it has captured 83% of the market. Ninety
percent of its operations are funded from the farebox.

Travel West Midlands (formerly West Midlands Travel)
was established as a company in 1986, following the 1986
Transport Act and deregulation of bus services in the United
Kingdom. The company was a private limited company
whose sole shareholder was the West Midlands Passenger
Transport Authority. In 1991, the company was sold to its
employees in the form of a 100% employee stock ownership
plan, the first of its kind in Britain. Travel West Midlands is
still distributing shares to employees, and today 90% of its
employees are shareholders, giving the company a strong
customer-service orientation.

Travel West Midlands is now a commercial operation
completely independent of government or local authority
grant or subsidy. In April 1995, the company merged with
National Express Group, a public limited company listed on
the Stock Exchange. The company has 11 garages in the
West Midlands region and employs more than 4,000 people
(3,300 of whom are bus drivers).

Travel West Midlands also operates the 2-year-old, 12-
mi-long Midland Metro, the state-of-the art tram link be-
tween Birmingham and Wolverhampton (the first street
tramway to run in West Midlands in 40 years). (ALTRAM,
a consortium that includes Travel West Midlands, won the
concession to operate the tramway for the first 20 years,
under a design-build-operate-maintain contract.) Each elec-
tric tram has 56 seats and can carry up to 152 passengers,
with space for two wheelchairs.

PUBLIC POLICIES SUPPORTING PUBLIC
TRANSPORTATION

Sweden

Gothenburg

Enhancing mobility is a key objective of the government
and businesses in Gothenburg (and West Sweden). Public
transport facilities and services must be of such a high stan-
dard that the citizens of Gothenburg will be able to choose
where they want to live with the assurance that they will
have a reasonably quick and simple means of reaching their
work place and necessary services by public transportation.

Swedish national law requires that every province pro-
vide public transportation. There are two ways for public
transportation to be owned. Either the province owns it
wholly (as in Stockholm), or the province and municipali-
ties own it equally (as in Gothenburg). The legal responsi-
bility for public transportation in Gothenburg is thus shared
by the county councils and the municipalities through the
formation of public transport authorities. These authorities
decide on the level of service, plan the services and time-
tables, and set both local and regional fares for all modes of
public transportation.

Vasttrafik is the regional and local authority for public
transport in Gothenburg. Vasttrafik, formed through a
merger of five regional organizations in January 1999, is
responsible for all public transportation (buses, trams, re-
gional trains, and ferries) in the west Sweden region, includ-
ing network planning, service standards, finance, and fare
policy. Vasttrafik also purchases transit services through
competitive tenders. Fifty percent of all trips in Gothenburg
are made by public transport, bicycle, or walking.

Sweden, along with other Scandinavian countries, has
undertaken national public transportation policy reforms
over the past 15 years. One of the main thrusts of the re-
forms has been to reduce unit operating costs of services by
contracting out (i.e., tendering) services through a competi-
tive bidding process. The results in Gothenburg include
lower unit operating costs, improved quality of the bus fleet,
and improved customer satisfaction.

There are 35 bus routes and 30 special bus services in
Gothenburg, all of which are contracted out in a deliberate,
closely managed manner. Standards are employed in the ten-
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dering process to consider quality and age of buses, driver
performance, reliability of service, and bidder’s managerial
competence. Vasttrafik is responsible for policy, financing,
marketing, tenders (i.e., bids), and contract supervision.
Vasttrafik prepares tenders, awards contracts on the basis of
quality and price, and supervises and evaluates the contrac-
tors’ performance under the terms of the agreements.
Vasttrafik retains strict service standards and fare policy su-
pervision. The contracts cover 5 years, with an option for
another 5 years. The companies that are awarded contracts
hire and employ the drivers and other operational staff.

Farebox recovery has climbed since competitive tender-
ing was instituted. The main result of the first bus tender in
the city in 1992–1993 was a 50% cost reduction (despite the
higher quality of service offered). In the most recent tender,
evaluation was based 55% on quality and 45% on price.
Tendering has resulted in a considerable reduction in the age
of the bus fleet and an increase in environmental quality.
The operators have to devise a mixture of different types of
buses in their fleet for each contract in order to fulfill the
age-of-bus requirement and to meet tough environmental
requirements related to nitrogen oxides (NOx) and particles.
The contracts now have quality requirements, and Vasttrafik
is considering quality incentives for future contracts.

Decentralized responsibility for planning and manage-
ment of regional public transport services makes it difficult
for regional public transit authorities to achieve economies
of scale in procurement and operation of train services. In-
vesting in new trains is a major financial undertaking. It is
unrealistic to expect operators, who have only a several-
year-long contract, to invest in new rolling stock with a ser-
vice life of up to 30 years. As a result, the Swedish public
transport authorities, including Vasttrafik, took a new ap-
proach to the supply of rolling stock. They formed a com-
pany, AB Transitio, that is completely owned by the public
transport authorities. Transitio funds and procures the nec-
essary rolling stock and provides for its maintenance; it then
hires the rolling stock out to contract operators or regional
transport authorities. Vasttrafik and other authorities hope
that this new way of financing vehicles will lead to econo-
mies of scale that will, in turn, reduce the costs of regional
rail services.

In addition to its bus, regional rail, and ferry services,
Gothenburg has a light rail system that is accorded intersec-
tion priority. Trams run on nine different routes along a
well-designed, well-managed system on nearly all major ar-
teries.

The Gothenburg Agreement is a large investment pack-
age with national grants of $500 million, of which 75% will
be paid by the national government and 25% by the city. All
projects have to start before the year 2003. The agreement
will result in the largest expansion of light rail ever. The
most important project for public transport in the agreement
is the Public Transport Ring, the building of a number of
new links for the light rail system that forms a ring around
the city center. The circular tracks, however, will not carry a

circular tram service. Rather, the idea is that many tramlines
will each make use of the circle, but none will become ex-
clusively a circular line. It is hoped that the new public trans-
port ring around central Gothenburg will greatly increase
the tram’s attractiveness as a means of transport. The city’s
efforts to encourage more people to take public transport
have resulted in a doubling of the number of journeys by
public transportation in the Gothenburg region over the past
35 years.

Purchase of 40 new light rail vehicles for $87 million is
also part of the agreement. The tender documents for the
vehicles gave functional specifications from the passenger’s
point of view and the operator’s point of view. Much atten-
tion was paid to aesthetics. The specification called for a
well-designed, spacious-looking tram, which would harmo-
nize with Gothenburg’s attractive cityscape. Trams are seen
as an enrichment of the visual quality of this clean, almost
graffiti-free city.

In January 2002, two additional tramlines are scheduled
to start operating over existing tracks, bringing the system’s
total to 11 lines. There are plans for a twelfth route to be
introduced in 2003. All routes have individual color combi-
nations for easy recognition by passengers.

Gothenburg early on made a commitment to traffic re-
striction in the central business district (CBD) in order to
preserve the historical and delicate character of downtown.
The city government instituted a pedestrian-only zone. As
stated by Ragnar Domstad, Vasttrafik’s development direc-
tor, “In Gothenburg, the pedestrian is king.” It is
Gothenburg’s policy that pedestrians, cyclists, buses, and
trams be given priority over cars in the city center in order to
improve the quality of life in the city and to enable a living
city center.

Even though overall traffic levels in the Gothenburg area
are increasing, the number of automobiles in the CBD is the
same as it was 15 years ago. Motorists can circle the CBD
by car, but they are not allowed to travel through the CBD;
they must turn right at the central intersection in the CBD.
Limited parking is still available in the CBD, but it is very
expensive. These measures have helped to ensure a living
city center and have yielded benefits to the environment.

The city’s policy of priority for public transportation has
primarily meant trams. Trams always have the right of way;
if there is a crash involving a tram and a car, the driver of the
car is assumed to be at fault. Dedicated bus lanes provide
commuters with fast and easy access to the city center, where
they can then hop on the tram if necessary.

The hundreds of bicycles parked along the streets pro-
vide ample evidence that the bicycle is a significant factor in
Gothenburg citizens’ daily commute (even in cold weather).

In Gothenburg, there is a notable orientation to seeing
things from the passenger’s point of view. Reliability and
speed are uppermost concerns. A service attitude by staff
and the feeling of security are important to customers. A
single fare structure governs the entire province of West
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Sweden, with the cost of monthly passes set by each munici-
pality in the county.

Vasttrafik and the city of Gothenburg strive for the best
travel service for passengers, regardless of mode. Vasttrafik
does not refer to bus terminals, but rather to passenger termi-
nals. Drivers don’t drive buses; they drive passengers. System
managers believe that passengers must be in control of their
traveling situation, with real-time information, during normal
operations as well as during disruptions of service.

In designing its public transportation system, Gothenburg
did not start with technical requirements; it started with pas-
senger requirements. Overall, there is an emphasis on trav-
eling, not on traffic.

Public transport managers in Gothenburg believe that
public agencies should operate using sound business prin-
ciples. Strategic analysis and a business plan are absolutely
crucial. Gothenburg Tramways now has 204 trams and 1,900
employees, down from a high of 3,000 employees. As the
company shifted from a monopolistic situation to that of
open competition, it became more business oriented, incor-
porating new organization principles and concentrating on
basic operations to increase productivity.

Vasttrafik, with 135 employees, is owned 50% by the
county and 50% by the municipalities within the province.
Farebox recovery has steadily climbed since competitive
tendering was instituted, and today farebox receipts cover
56% of the operating costs; Vasttrafik covers the remaining
44%. The 44% of the cost that is paid by the 50 Vasttrafik
owners comes out of the general fund—that is, from rev-
enues collected by the city tax (i.e., general tax revenue).

Vasttrafik owns the bus terminals; the municipality owns
the ground under them. The operators (on contract) own the
buses and the ferries. The trams are leased.

Swedish national policy states that provinces must pro-
vide transportation for people with disabilities in a way that
ensures mobility and that is comparable in price to other
transportation services. In Gothenburg, high-quality, de-
mand-responsive service is provided by the city’s own Spe-
cial Transport Services (STS).

Jonkoping

Ninety-two miles (150 km) north of Gothenburg lies
Jonkoping, a city of 117,000 residents. The city is situated
with a lake at one end and a narrow valley at the other end.
Jonkoping Lanstrafik AB, the county transport authority, is
governed by a nonpolitical, seven-member board. Lanstrafik
is owned 50% by the county council and 50% by the munici-
palities. It provides 16.5 million trips per year, of which just
under 1 million are by train. A total of 250 buses run every
day; the bus operators own the buses. Lanstrafik’s budget is
$30 million a year, and it enjoys a farebox recovery of 62%
(up from 40% 15 years ago).

Lanstrafik’s traffic director talks daily with each munici-
pality. If a city requests additional bus services, the munici-
pality must pay 50% of the cost.

Jonkoping’s leaders believe that an alternative to the pri-
vate car is needed in their city if they are to reduce traffic
congestion. Municipal policy has been geared to creating
and sustaining a living city center. The city center must be
pleasant for pedestrians, and bicycles must enjoy safe, effi-
cient bikeways. Investments in public transport are a priority.

Prior to 1996, public transport ridership in Jonkoping was
dropping at a rate of 1.5% each year. In 1996, the
decisionmakers in Jonkoping instituted a new “think tram,
use buses” system, which gave passengers a brand-new bus
network serviced by a fleet of low-floor buses. The transport
authority worked with the city to make travel by bus more
attractive, concentrating efforts in four areas: route networks,
vehicles, travel efficiencies, and information systems.

Jonkoping public transport officials believe that continu-
ous improvement is necessary—that is, if a transport system
stays the same, it loses customers. As a result of Jonkoping
public transport officials’ continuing quest for top-quality
service, buses today account for 22% of all travel. While
Jonkoping is ranked tenth in population in Sweden, it is
ranked fifth in the use of public transportation.

Jonkoping policy states that public transport is useful for
developing the city and the region. A new travel center re-
cently opened right beside the existing train terminal and a
large shopping mall, making intermodal movement of pas-
sengers very convenient. In addition, passengers can walk
from either terminal to the shopping mall without going out-
side—an attractive amenity in this northern country.

Switzerland

Since the 1880s, Switzerland has been investing in public
transport. The country’s small area and dense population make
optimizing the transport network imperative, as developers can
no longer construct new roads in urban areas. The Swiss people
want public transport—pointing out that one tram or three
buses can carry 300 people and remove 177 cars from the
road—and politicians support public transport.

Switzerland established a national policy that limits the
use of cars by restricting traffic in CBDs. In addition, Swit-
zerland imposes a gas tax, which contributes to the high cost
of fueling a private car. The gas tax is used as a financial
base to support the cost of operating transit in each of the
cities and cantons.

Zug

Zug currently is experiencing considerable traffic con-
gestion, especially during the rush hour. There are eight
times as many cars in Zug today than there were 40 years
ago. By 2020, if present trends continue, Zug will have 45%
more traffic jams than today. Zug has a public transportation
system, but the bus system is reaching its limits. Demand is
growing, and capacity is limited; as a result, the quality of
transportation is getting worse. Travel times are getting
longer and longer.
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The solution is a competitive and ecological public trans-
portation system named “Stadtbahn Zug,” an ultra-modern
urban railway. An urban railway is a hybrid tram/regional
rail link. It can travel on roads used by other traffic, much
like a tram, but it can also use the existing tracks of the
Swiss Federal Railways (SBB).

Stadtbahn Zug Phase 1 uses the existing railroad and rail
stations of the SBB, plus 10 new stations it will construct.
The project will consist of two lines running on 20 mi of
track—Line 1 running from Baar through Zug to Rotkreuz
on the west side of Lake Zug, and Line 2 from Zug to
Walchwil on the east side of the lake. Service on Line 1
between Baar and Zug would be four trains per hour (one
every 15 min), with less frequent service to Cham and on to
Lucerne and Freiant to the south. From Zug, a train on Line
2 would depart every hour to Arth-Goldau, with service to
several suburbs. Later, service frequency on Line 2 would
increase to every half-hour. In addition to the construction
of 10 new stations, the project will include modifications to
four existing stations. The project will also include new roll-
ing stock.

The train will network with other regions, making con-
nections to Lucerne and Freiamt, as well as the Cantons of
Schwyz and Uri. Currently, there are 10,000 workplaces
connected to rail stations; in 2020, there is projected to be an
increase of 170% to 27,000 workplaces so connected. The
population connected to stations is projected to grow 115%
as a result of the project, from 13,000 today to 28,000 in
2020. The stations will be small, functional, attractive, and
well designed. Station equipment will include bicycle shel-
ters, electronic online timetables, ticket machines, and tele-
communication equipment. There will be bus connections
to the rail stations and park-and-ride lots at the stations.

Phase 1 of Stadtbahn Zug is scheduled to be completed
by 2004. Travelers using the new system are expected to see
travel times cut by up to 50% (compared with car or bus).
The aim of the project is an integrated system of transporta-
tion covering a wide area with very quick transfer times
(including connections with longer distance rail links). The
services offered by all the public transportation systems
(SBB, Stadtbahn Zug, and bus) are all to be adapted in such
a way that they enhance and strengthen each other in provid-
ing an optimal service to the public.

The investor of this project is the canton of Zug, and the
canton’s public transport office and the SBB will manage
the project. Contractors will design and construct the sta-
tions.

The total price for the new stations is $40 million. This
price does not include rolling stock, which will also be fi-
nanced by the canton. The canton will let a tender for opera-
tion of the system, and the operator will be responsible for
maintenance.

The urban railway can be viewed as an alternative to
expanding the existing bus services. At the end of April
1997, the cantonal parliament agreed to provide funds for
the development of a preliminary project for the first stage

of the urban railway. The 11 communities in the canton
reviewed which urban railway links should be set up, and
this review was the basis for the development of Lines 1
and 2.

The project, by mixing light rail and regional train ser-
vices, takes an innovative approach to public transport.
Phase 1 provides service on existing tracks. Phase 2 adds
track and rolling stock. The project demonstrates the
canton’s commitment to quality public transportation ser-
vices. The canton recognizes that public transportation must
be high quality if it is to successfully compete with the pri-
vate automobile and attract riders.

Built into the project schedule was a 30-day period of
public consultation. The project had received 20 letters of
opposition from the public. Project staff worked with the
opponents and addressed their concerns. As stated by the
project manager, there are always some compromises that
are possible. Rarely do project protests find their way to the
courts in Switzerland.

Zurich

People use public transport frequently in Zurich. On av-
erage, each citizen of Zurich makes 470 public transport
trips per year. More than 18% of all miles traveled in the
city are made by tram, bus, or train. Free loaner bicycles are
provided at kiosks at various points in the city. Shared cars
are available for use at more than 100 locations in Zurich
(and another 700 locations throughout Switzerland). Public
transportation tickets are frequently packaged with tickets
for concerts, sporting events, and exhibitions, thus encour-
aging people to use public transport and cutting down on
traffic jams during special events.

There are 800 public transport fare machines in Zurich,
located in train stations and at major tram and bus stops. The
machines sell all kinds of tickets, ranging from a single ride
to a yearly pass. In addition, one can buy most multiride
tickets and monthly passes at newspaper kiosks throughout
the region that display the Zuri-Linie logo.

All public transport companies in the canton of Zurich
are members of the Zurcher Verkehrsverbund (Zurich Trans-
port Association, or ZVV). ZVV integrates not just mobility
services, but also prices. A user-friendly zone system with a
standard price ensures that a person can use all forms of
transport with just one ticket.

The Executive Cantonal Council of Zurich determines
guidelines for development, services, fares, and budgets for
public transport. The 171 municipalities in the canton are
consulted on fares and participate in planning the public
transport schedule. This system of political partnership be-
tween the canton and the municipalities works well. Both
the political leadership and the general public support public
transport. Indeed, no public vote supporting public transport
has been defeated in Zurich since 1988.

Beat Cagienard, deputy chief executive officer (CEO) of
VBZ, indicated that without public transport, not much
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moves in Zurich. Public transport is considered as important
to the city as its water supply. The people of Zurich believe
that decreased congestion, reduced noise levels, and im-
proved air quality are valid reasons for national policies sup-
porting public transport.

Funding for public transport reflects this public commit-
ment. Fare receipts of $106.7 million cover 50% of the
system’s current annual operating costs. The canton and its
171 communities cover the shortfall. Calculation of the lo-
cal contributions involves a complicated formula that takes
into account the number of daily departures from station
stops in each community and the community’s tax base. If a
community wants more service, it has to pay more. VBZ
implements the service requested by the community and
sends the community the bill. Fully 10% of Zurich’s annual
budget is spent on public transport.

In Zurich, one organization is in charge of transit and
land use planning, and coordination of these two functions
is considered a high priority. Parking spaces in the CBD are
deliberately very limited to discourage automobile use.

VBZ is very conscious of air and water quality and noise
control. Indeed, 13% of the VBZ budget is spent on environ-
mental technology, such as low-solvent paints. Electricity
powers 75% of the VBZ vehicles; the rest run on ultra low-
sulfur diesel fuel. Believing that urban dwellers deserve a
good night’s sleep, VBZ runs no buses or trams between
12:30 a.m. and 4:30 a.m., except on Friday and Saturday
nights, when there is increased demand for such services.

England

The Strategic Rail Authority (SRA), established on Feb-
ruary 1, 2001, operates under direction and guidance issued
by the central government. SRA sets the overall strategic
vision for the national railway and is responsible for using
public funding to attract private-sector investment to en-
hance the railways. The key role of SRA is to promote and
develop the rail network and encourage integration.

Railtrack is the privatized operation that owns and oper-
ates the infrastructure (tracks, signals, tunnels, bridges, via-
ducts, grade crossings, and stations) of Britain’s rail system.
Railtrack has been the monopoly owner and operator of the
rail infrastructure and has operated under a network license
issued by the government. In order to run trains on
Railtrack’s network, train operators must first reach agree-
ment with Railtrack on their mutual rights and obligations.
The train operators are held to certain performance stan-
dards, which include timeliness and safety.

Railtrack ran out of money in July 2001. Officials of the
Association of Train Operating Companies (ATOC) with
whom the team met believe that this running out of money
resulted from 40 years of under-investment by the British
government. The amount of public funds that Britain invests
in its railways is about halfway between that invested by
governments in continental Europe and that invested in the
United States.

London

Ken Livingstone, the mayor of London, has stated that
his top priority is “tackling the transport crisis facing our
city.” The Mayor’s Transport Strategy, published in July
2001, details his vision for London as an exemplary sustain-
able world city for people: be prosperous, accessible, fair,
and green. London has seen two decades of rising popula-
tion and a decade of expanding economic growth and em-
ployment. However, Livingstone believes that growth has
not been matched by the investment necessary to provide
public transport essential for economic efficiency and the
well-being of London’s population. He maintains that
London’s transport system is facing a growing crisis, with
some roads approaching gridlock and severe overcrowding,
discomfort, unreliability, and equipment failures on the Un-
derground and National Rail network. In short, London’s
transport networks are underperforming and inadequate.

The mayor’s transport strategy outlines a very ambitious
and comprehensive plan for the improvement and expansion
of transport in the city. The clear policy choice in this strat-
egy is that, in central London in particular, increasing the
capacity of the transport system cannot be based on the pri-
vate car. The strategy instead envisions the biggest expan-
sion and improvement in public transport that London has
ever seen. Key policies of the strategy include improving
bus speeds and reliability, reducing traffic congestion, inte-
grating the rail network, overcoming the backlog of invest-
ment in the Underground, and reducing dependency on the
car. The mayor believes that if the strategy were imple-
mented through partnerships with key agencies and trans-
port operators, it would accomplish the following:

• Increase the capacity of the Underground and rail sys-
tems by up to 40% over the next 10 years and

• Increase the capacity of the bus system by 40% over the
next 10 years.

According to the strategy, the mayor and TfL would work
with SRA, the rail industry, and the London boroughs to
better integrate the National Rail system with London’s other
transport system to facilitate commuting, reduce overcrowd-
ing, increase safety, and move toward a citywide, high-fre-
quency London metro service.

A controversial congestion charging program is slated
for implementation in 2003. It would impose a £5 ($7.80)
charge per vehicle per day for any travel within the area
bounded by the inner ring road. The charge would be in
effect from 7 a.m. to 6:30 p.m., Monday through Friday.
Cameras would be used to record all vehicles traveling in
the area. The money raised by this program would be ear-
marked for public transport improvements in Greater
London for at least 10 years.

Other features of the transport strategy promote major
new cross-London rail links, improved orbital rail links in
inner London, and new Thames River crossings in east Lon-
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don. The strategy vigorously promotes improvements to en-
courage walking and cycling, and it includes an accessibility
action plan with scheduled proposals to comprehensively
improve the accessibility of transport in London.

The intended results of the public transport improvements
and the congestion charging scheme are

• A 15% reduction in traffic in central London,
• A halt to further traffic growth in inner London, and
• A one-third reduction of traffic growth in outer London.

The mayor recognizes that the pace and delivery of these
projects will be closely linked to levels of funding. Funding
has been increased by the central government, though more
is needed to keep up with London’s economic and demo-
graphic growth. Additional funding is justified by the fact
that London makes a large annual net contribution of $29
billion to the U.K. economy. Partnership with the public, the
boroughs, and businesses would facilitate implementation.
Projects slated for 2001–2002 and 2003–2004 would be
based on the $4.35 billion allocated in the central
government’s spending plan. For each year from 2006 on-
ward, $726 million more per year would be needed for
projects, excluding those on the Underground. This amount
would be partly offset by the projected $290.5 million in
revenue from congestion charging. Access to a share of the
National Rail funding ($87 billion) in the national
government’s spending plan for rail projects would be
needed. Government funding would be supplemented by fi-
nancing through the private sector or bonds.

Hampshire County (Winchester)

The Transport Act of 2000 provided a mandate for the
Hampshire County Council and other local authorities to
develop safe, integrated, efficient, and economic public
transport. Local authorities are to develop a local transport
plan and a bus strategy, and they are encouraged to implement
quality bus partnerships. Quality bus partnerships involve
formal and informal agreements between local authorities
and bus operators to improve bus services in a defined area.
The local authority, for example, can improve bus service
by implementing traffic management schemes that make
buses travel faster and thus more attractive to riders, and bus
operators can improve service by providing modern, attrac-
tive, dependable vehicles and frequent schedules.

The Hampshire Local Transport Plan for 2001–2006 was
published in July 2000. It was produced by the Hampshire
County Council in partnership with all the district councils
and other organizations. The plan presents the council’s vi-
sion for a safe, efficient, clean, and fair transportation sys-
tem that is fully integrated with the county’s broader goals
in the areas of health, environment, community develop-
ment, and economy. The plan’s aim is to create a modern,
fully integrated transportation system to ensure the vibrancy
and vitality of Hampshire’s towns and cities and meet the

special transportation needs of rural areas without damaging
the environment. The Hampshire County Council hopes to
put in place sensible investment programs to tailor local
solutions designed to provide people with real choices about
how they travel for work and leisure. The overall aim is to
change people’s attitude and travel behavior by broadening
travel choices and encouraging a range of reliable, attrac-
tive, and accessible alternatives to car travel.

The central government announced in December 2000
that it would provide significantly increased funding in sup-
port of local transport plans. Major policy initiatives of the
plan include wider choice of travel options, improved high-
way maintenance, and social inclusion. The plan supports
new partnerships with the private sector and extensive pub-
lic participation to ensure that the plan can be implemented.

By national law, the local authorities have to introduce
targets to reduce traffic. The Hampshire County Council has
set the following targets:

• Reduce traffic growth by 50% by 2020.
• Increase passenger transport use by 25% by 2020.
• Increase walking trips by 25% by 2020.
• Meet national air quality targets and contribute to the

United Kingdom’s climate change targets.
• Reduce road accident deaths by 40% of the average

1994–1998 level by 2010.

The Local Transport Plan was issued in April 2001. It
projects a cost of £415 million ($650 million) over the life
of the 5-year plan, but there is no guarantee that funding will
be appropriated at the planned level. The overall transport
strategy outlined in the plan has four key themes:

• Maintain the road network.
• Make the network safe.
• Make the best use of the network.
• Widen travel choice.

An individual area transportation strategy was developed,
consistent with these overall goals, for each of 10 specific
areas of the county, with customized solutions for each area.
Joint member panels—whose members are appointed by the
county councils and represent the Hampshire County Coun-
cil parent committee, the district council parent committees,
and the private sector—determine how the money will be
spent.

As Tony Ciaburro, head of transportation policy for
Hampshire County, explained, the approach has been to ad-
dresses people’s “hearts and minds.” Public transport use is
up 12%, and cycling is up 3,000%. County staff members
focus on working with people to change behaviors, instead
of constructing infrastructure. Some of their specific pro-
grams include the following:

• A Headstart transport awareness campaign—that is, a
public involvement program to increase awareness of
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the transport problem, to publicize the true costs of own-
ing and operating a car, and to reduce people’s depen-
dency on the car by using public transport, by walking
or cycling, and by car sharing;

• Green travel programs, including school travel plans,
commuter travel plans, and car sharing programs;

• Quality bus partnerships;
• Rail quality partnerships;
• Freight quality partnerships;
• The Road Management System for Europe

(ROMANSE) Program, which involves the use of new
technology, infomatics, and telematics to manage the
congested road network and contribute to improved air
quality;

• Town-center programs, which help maintain the vi-
brancy of town centers (e.g., road space has been reallo-
cated to allow for bus priority lanes); and

• Private car parks, maximum rather than minimum park-
ing standards, and decriminalization of parking so that
parking compliance is monitored by the transit author-
ity rather than the police.

The Local Transport Plan calls for an expenditure of
$30.5 million for public transport in the next 5 years to ac-
complish the following:

• Improve the quality and image of travel by public trans-
port.

• Continue to provide subsidies for services that are not
profitable.

• Promote and provide comprehensive travel information.
• Provide full integration between buses, trains, ferries,

bicycles, walking, and cars.
• Implement a rapid transit system for South Hampshire.

One policy initiative is the quality bus partnerships. Since
bus transport was deregulated in the United Kingdom in
1985, bus ridership has decreased and bus travel is generally
regarded as a second-rate means of transport. The Transport
Act of 2000 provided quality bus partnerships as a tool for
improving bus service. The Hampshire County Council’s
policy on bus partnerships emphasizes the following fac-
tors:

• Building successful partnerships,
• Maximizing the use of public transport,
• Ensuring continuing improvements and quality of ser-

vice,
• Meeting local transport plan targets, and
• Providing socially inclusive and accessible transport.

Hampshire County Council now has agreements with
four main operators for six specific routes. The aims of the
partnerships are to enhance the “total journey” experience,
provide high-quality bus services, increase ridership num-
bers, improve the financial performance of operators, shift

travel away from the private car, and reduce traffic conges-
tion and pollution. To help achieve these aims, the county
offers bus priority measures, including bus lanes, bus gates,
selective vehicle detection, interchange improvements, elec-
tronic information screens with real-time passenger infor-
mation at 52 stops, improved bus shelters, and access im-
provements at bus stops. Hampshire County Council has
made a policy decision to reallocate road space to the bus.
The operators, for their part, offer new “easy access” ve-
hicles with low-emission engines, improved frequency of
service, route-branded services for easy customer recogniz-
ability, improved timetable information at every stop, driver
“customer care” training, and data monitoring.

To date, the quality bus partnerships have yielded a
$2.18-million investment in vehicles by Stagecoach (one of
the operators), increased service frequency from 15 min to
10 min, created a 25% growth in ridership, created $363,000
in investment from Hampshire County Council, provided
raised boarding curbs and passenger information at every
bus stop, and built new bus shelters.

Birmingham

There are 5.3 million people in the region known as West
Midlands, which spans an area about 50 mi wide and in-
cludes the city of Birmingham. A recent focus has been on
densification—that is, providing more housing in the city
center of Birmingham.

Travel West Midlands’s company values include safety,
investment, innovation, information, integration, and cus-
tomer service. In all, 97% of the network is commercially
sound—that is, the routes are profitable and require no sub-
sidy. Riders must have exact change to speed up loading and
avoid delays. Sixty-three percent of passengers use a pre-
paid (i.e., “flash”) card. Headways are only a few minutes,
and buses operate 18 h a day, 7 days a week, except Christ-
mas and Boxing Day, on 23 routes.

The company provides a high quality of service in order
to develop a loyal customer base, which is critical if the
company is to retain market share. Costs are tightly con-
trolled, and services that are profitable are expanded.

In an effort to encourage more people to use buses in the
region, Travel West Midlands has introduced color brand-
ing on bus exteriors. Route, stop, and frequency information
are incorporated into the color branding on the exterior of
vehicles so that passengers can easily identify services.

In 1999, Travel West Midlands agreed to invest $43.6
million over a 3-year period in an effort to get buses moving
more freely around the region. The funds are used to “prime
the pump,” by giving money to local governments for the
express purpose of improving bus service by providing bus
lanes, signal priority, bus gates, and queue relocation (i.e.,
jumpers) at congestion hot spots.

Two new extensions to Midland Metro are being
planned—one right into the heart of Birmingham City Cen-
ter (2-mi route) and the second from Wednesbury to Brierley
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Hill (7.3 mi). Extending Metro around Birmingham City
Center will cost an estimated $80.6 million, and the
Wednesbury to Brierley Hill extension will cost around $201
million.

AUTOMOBILE CONTROL POLICIES

To encourage the use of public transport, the European
cities visited provide disincentives for the use of privately
owned automobiles. These disincentives take many forms,
including land use planning, building codes, traffic patterns,
parking or access fees, and fines. Roadway expansions and
parking facilities that cater to privately owned vehicles are
considered a misappropriation of public funds for private
projects. Transit enhancements are, in contrast, considered
an appropriate public expenditure. Similarly, there is an un-
derlying acceptance that all public transportation trips begin
and end as pedestrian travel.

Sweden

Having the foresight to introduce automotive control
measures 30 years ago, Gothenburg’s city planners have re-
duced auto traffic in the CBD by 40% and kept auto traffic
levels in the surrounding downtown area from increasing at
the same time that the region has seen significant increases
in automotive traffic.

The Gothenburg approach begins with land use and plan-
ning. In 1978, the directional patterns of downtown streets
were changed so as to reduce auto access and discourage
auto use in the CBD. Public transit facilities and pedestrian-
only streets divide the city into sectors. Some of these streets
are open to bus and streetcar traffic, while others are prom-
enades, which have become the heart of the downtown area.

Auto access between sectors is possible only by a ring
road on the outskirts of the CDB. Auto traffic has free ac-
cess within each sector, but cars arriving at the central point
in the CBD must turn right—there is no through access.

The Gothenburg approach extends to automotive park-
ing. The city limits the number of parking spaces that can
accompany new construction, and all parking facilities must
have off-street access, which will keep motorists from block-
ing traffic as they queue up to enter the facility. Garages are
only permitted outside of, or on the fringe of, traffic control
zones. On-street parking is permitted only in designated ar-
eas, and vehicles are allowed to park only in marked parking
spaces; violators are ticketed and towed. The parking limita-
tions are very effective in reducing the number of privately
owned vehicles in the downtown core.

In 1978, Vasttrafik investigated means of improving its
tram system. The result was an early light rail system with
signal priority, coupled with signal priority for buses. In the
1990s, Vasttrafik coordinated and then merged the region
and city’s systems and planning departments, which enabled
Vasttrafik to control peak vehicle movements. Working with

the city staff, Vasttrafik was able to implement a variety of
public transport priority schemes.

Vasttrafik vehicles a have an exclusive right-of-way on
streets containing tram tracks; these streets also serve as bus
lanes through the CBD. These dedicated lanes allow
Vasttrafik to redirect traffic on major access ways; in the
morning peak, streets might be for CBD-bound traffic only,
and in the afternoon peak, outbound only. Redirecting traf-
fic, combined with signal priority, has resulted in a 50%
increase in travel speed during peak hours. The combination
of enhanced public transit services and reduced private ve-
hicle access is cited as a major contributor to the agency’s
55% cost recovery.

In Jonkoping, Lanstrafik sees the keys to its success as
being cooperation with the operating unions and urban plan-
ning that promotes public transit access. In 1996, after a
multiyear planning study, the company made significant in-
frastructure changes, giving priority first to bike and bus
projects and then to car projects.

Facing greater competition from regional shopping malls,
the Jonkoping planners do not feel they have the same lee-
way to control parking as in Gothenburg. Nevertheless, no
public funds are expended on public parking facilities in the
CBD. One privately built, privately owned, and privately
operated off-street facility serves the urban core, and there is
a parking facility at the bus and rail terminal (to accommo-
date transit users who must use a car to reach public trans-
port services). On-street parking in the CBD is permitted
only in designated areas, and most spaces are metered.

Lanstrafik has made a $5 million capital investment in
transit projects since 1996, mostly in vehicle access and traf-
fic priority systems. It has developed and built exclusive
access roads to provide buses with easy access to major
roadways and shopping centers.

Switzerland

In Zurich, the main commercial street is for transit ve-
hicles only (predominately trams). The absence of automo-
bile traffic, coupled with the prevalence of cafes and side-
walk seating, makes the street attractive to pedestrians,
which makes the area more commercially viable. On streets
with large amounts of automobile traffic, businesses typi-
cally close at 6 p.m., but transit-oriented streets, with their
bustling pedestrian activity, remain open until late in the
evening. Reducing auto traffic through the downtown core
not only enhances transit, but also encourages economic vi-
tality.

Complementing the very visible transit presence are re-
strictive parking policies. Off-street parking facilities are
located only at the fringes of the CBD, and the major mu-
nicipal parking facility is adjacent to the main transit of-
fices. The preferred method of on-street parking control is
the central parking meter, where a single dispensing unit
serves one or more blocks. A motorist walks to the central
meter and prepays for parking ($1 per hour, in half-hour
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increments); he or she is then given a timed and dated ticket,
which must be placed on the car’s dashboard. Parking en-
forcement personnel walk along the street checking the times
on the tickets.

England

Perhaps the most controversial policy to restrict auto-
mobile access is TfL’s congestion charging scheme, in
which the government will impose a £5 ($7.80) fee on all
vehicles traveling in central London during the hours of
7 a.m. to 6:30 p.m., Monday through Friday. The con-
gestion charging scheme is scheduled to go into effect in
February 2003. Signs in and around the congestion
charging zone will make it clear exactly where the con-
gestion charging zone starts and finishes. Motorists will
be able to pay the charge in advance, but they must pay it
no later than 10 p.m. on each day they drive in the zone,
or else they will be further fined. Fixed and mobile cam-
eras both around the boundary and within the charging
zone will capture vehicle license plate numbers, which
will be used to check whether the fee has been paid (there
are no tollbooths or gates). Residents who live inside the
zone will also have to pay the charge if they drive their
car in the zone during those hours, but they are eligible
for a 90% discount. There are special payment terms and
discounts for commercial vehicles, taxis, motorists with
disabilities, and others. Revenue from the congestion
charges (and any fines) is to be used strictly to fund im-
provements to public transport (the scheme is expected
to raise about £130 million [$203 million] per year).

The introduction of congestion charging will be accom-
panied by a wide range of measures designed to make public
transport and other alternatives to car travel easier, cheaper,
faster, and more reliable. The charging scheme is expected
to cut traffic levels in central London by 10–15% and reduce
vehicle delays by 20–30%.

Parking in most of the city of London is tightly con-
trolled, and curb space is metered. Escalating fees and
time restrictions will be applied to control scarce on-
street parking spaces. Residential permit zones are also
limited to discourage intraborough journeys. In central
London, 55% of car trips during the morning peak end at
a private parking space, and most of these spaces are free
to the user (they are provided by their employer). Bor-
oughs are being urged to control the amount of parking
provided in new developments by placing maximum lim-
its on parking.

The city of Winchester focuses on controlling auto traffic
and parking. Winchester’s Main Street is a pedestrian thor-
oughfare, and parking in and around the city is tightly con-
trolled. A comprehensive system of on-road cameras and
sensors is monitored by a traffic control team, which can
quickly take action to ameliorate any bottlenecks or prob-
lems. In addition to controlling signals and managing traf-
fic, the system provides information on the location and

availability of parking. The information is available both on
the Internet and on variable message signs along the road-
way.

PUBLIC-PRIVATE PARTNERSHIPS

Public-private partnerships (PPPs) have been in exist-
ence in the United States and other countries for many years
and serve many purposes. The transit systems in
Gothenburg, Zurich, London, and Hampshire County (Win-
chester) operate with slightly different versions of PPPs, and
each has a different method of evaluating and defining a
PPP’s success.

In the broadest of terms, a PPP can be defined as a rela-
tionship between the public sector and the private sector that
is mutually beneficial to both parties. Formal relationships
are defined as relationships that require a contract and a
complex evaluation methodology to determine the continu-
ing validity of the partnership and the continuing benefit to
the parties involved. Not all PPPs are so formal, however.

PPPs in Zurich

Zurich’s transportation system is an example of a regu-
lated PPP in which the private operators take direction from
the governing body and receive operating subsidies. Current
operating subsidies (50%) are provided by a farebox return,
with the remainder provided by the canton of Zurich and the
community served. The community’s subsidy is weighted,
with 20% coming from the amount it collects locally for the
service and 80% based on the amount of service the commu-
nity receives.

Operating contracts are let through a tendering process
that requires the operator to work in partnership with the
city administration for the provision of a quality service.
Tenders typically have a 5-year duration, with an option to
extend. The city administration can, however, terminate a
contract early because of poor performance by an operator.

Evaluations are very straightforward. Reliability and
quality are of utmost importance. Passengers are sur-
veyed twice per year to determine the quality of service
in the following categories: reliability, staffing (i.e., in-
formation), convenience, drivers, cleanliness, and safety.
These criteria are weighted for importance as determined
by the passengers. Typically, reliability, staffing (i.e.,
information), and convenience account for 90% of the
importance to the passenger, while safety accounts for
only 2–3%. These factors are more important than oper-
ating cost when determining whether the operator should
continue serving the public.

The ratings are then compared with ratings from previous
surveys of the operator, as well as from surveys of other
operators. The ratings form the basis for determining
whether the contract will be extended or whether more im-
mediate and drastic action must take place.
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PPPs in Gothenburg

Gothenburg first contracted out transit services in 1992. At
the time, the cost of transit services was skyrocketing. Opera-
tions suffered because of  complacency, high turnover, high
absenteeism, neglected and deferred maintenance, and unre-
sponsiveness to demands of the market. Gothenburg’s answer
was to establish a market-based process that forced the opera-
tors to adapt to a competitive environment. The operator was
to concentrate on basic operations and market needs.

The performance indicators showed favorable results.
Cost per vehicle-kilometer was reduced by 35% for bus op-
erations and 15% for tram operations. This model allowed
the workforce to be reduced from 3,000 employees to 2,000
employees. The budget went from a loss of $3.5 million to a
profit of $9.8 million.

Although operating performance indicators were improv-
ing, operating quality was not. Operators bid with such tight
margins that driver pay levels were not competitive in the
market. Trips were often missed because of a lack of driv-
ers. The rising costs of fuel and wages made it difficult to
expand service offerings, and large operators could not com-
pete in the marketplace.

Recent tenders allow for some changes to mitigate these
market-based problems. Contracts are 5 years long, with 5-
year extension options. This arrangement gives the contracts
some stability and allows the operator to earn a return on its
investments. The contracts are also indexed to fuel costs, infla-
tion, and labor costs. Vasttrafik has begun educating drivers
and other employees of the operators as a means of increasing
quality without further burdening the transit operator.

Current tenders are evaluated with weighted criteria. Qual-
ity measurements are rated at 55%, while price is rated at 45%.
The quality of the operator is measured by surveying the cus-
tomers twice per year, as well as by using onboard inspectors
to ensure that the operator is performing as expected.

Technology is also used to ensure quality on
Gothenburg’s transit system, particularly through another
PPP—the Gothenburg Traffic Information Center (GoTIC).
GoTIC is responsible for developing a transportation infor-
mation system that offers a variety of high-tech solutions for
optimizing mobility. It takes into account all modes—bus,
tram, and automobile—to ensure that users have complete
information and complete control over their transportation
trip. The government benefits by having an efficient trans-
portation network that allows for a more livable city, more
appropriate use of land, lower infrastructure costs, and bet-
ter information from which to plan the future. The private
sector benefits from having an ever-expanding marketplace
for this type of technology and allows testing of equipment
and technology under real-life conditions.

London Buses

Although bus service elsewhere in England has been de-
regulated, it remains regulated in London. London Buses

manages all of the bus services in London; it plans routes,
specifies service levels, sets fares, markets the system, and
monitors service quality. It is also responsible for bus sta-
tions and stops and other support services. The bus services
are operated by private operators, which work under con-
tract to London Buses.

London Buses is also responsible for managing the com-
petitive bus route tendering process. Private operators bid
on tenders to provide services along routes established by
London Buses. Each year, 20% of the route network goes
out for tender. The private companies that are awarded ten-
ders are responsible for vehicles, garage facilities, drivers,
and fare checkers (to identify and fine passengers who avoid
paying fares). The operators range from large international
companies to small local companies.

Currently, 37 operators offer services in London. Al-
though many initiatives are in place to make journeys as
reliable, quick, convenient, comfortable, easy to use, and
affordable as possible, such a large number of operators
makes consistency among services and integration difficult.
As a result of tendering, many key performance indicators
increased, such as passenger trips and kilometers per pas-
senger. At the same time, service quality in terms of reliabil-
ity and on-time performance decreased.

As a result, London Buses has changed its perspective on
tendering and is now focusing on quality rather than cost. New
tenders include quality incentives, wherein operators are of-
fered a graduated pay scale based on their ability to meet per-
formance targets set by London Buses. If an operator’s perfor-
mance is above the target, the operator is offered a bonus of
1.5% for each 1% over target. If an operator’s performance is
under target, 1% of the contract is withheld for each 1% under
target. Under this contracting scheme, operators will be able to
earn 15% more than the contract price in bonuses. Two-year
contract extensions are available if performance targets are
exceeded. Customer satisfaction measures will also be quanti-
fied for qualification for contract extensions if performance
targets are not exceeded.

Bidders are prequalified on the basis of their financial
status, safety record, previous operating experience, and
management system. Bidders are then evaluated on whether
they provide the best value for the money. This quantifica-
tion effort requires the bidder to provide a detailed cost
breakdown; staffing proposals, including terms and condi-
tions of employment; quality requirements, including a ser-
vice control strategy; staff training proposals; and vehicle
maintenance and engineering proposals and safety require-
ments, including safety management proposals and a safety
track record.

Service on the street is evaluated in a number of ways.
The operators themselves monitor the number of missed
trips. In addition, on-street checkers track on-time perfor-
mance by operator and route. If a company fails to meet
basic standards, London Buses might step in as an operator
of last resort during the tender process to avoid interruption
in services.
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A PPP is also an element of London’s BusPlus program,
which is designed to make a difference in the quality of
some of London’s key bus routes. BusPlus is being run by
the London Bus Initiative (LBI), a partnership of all organi-
zations responsible for delivering bus services in London.
These organizations include a mix of public and private
entities, including TfL, the London local authorities, the
police, private bus operators, and the London Bus Priority
Network. The program includes upgrading 70 key bus routes
across London to make service more reliable, safer, cleaner,
and more comfortable within 3 years.

Another significant PPP issue in London is the planned
PPP for the London Underground. London’s Underground
is the oldest underground railway system in the world. It has
11 different lines, and only 2 of those are less than 50 years
old. The system carries over 866 million passengers per year.
Under the planned PPP, the operations of the London Un-
derground will remain the responsibility of TfL, but track
maintenance, systems improvement, and station redevelop-
ment will become the responsibility of private providers,
who will be awarded 30-year contracts.

The mayor of London spearheaded opposition to the
planned PPP, as he believed that total responsibility for the
Underground should lie with TfL and that operations should
not be separated from maintenance. The mayor’s arguments
against the PPP involved the financing strategy; the sched-
ule of improvements; and the lack of shared vision among
TfL, the private providers, and the central government. Un-
der the PPP plan, the mayor said, aesthetic improvements
will be placed ahead of line and vehicle improvements.

The central government, however, believed that only a
PPP could provide adequate funding and expertise for the
necessary upgrades to the system. The central government
also believed that the PPP would contain costs by shifting
the burden to the private sector, which would also be more
successful in attracting and retaining skilled, knowledgeable
staff.

PPPs in Hampshire County

Unlike Zurich, Gothenburg, and London, Hampshire
County does not regulate public transportation services.
Eighty-five percent of the bus service in the county is oper-
ated by four commercial operators. The operator determines
which routes it will run and does so for a profit. This profit
motive is thought to motivate quality improvements as a
means of attracting and maintaining passengers.

The Hampshire County Council pursues quality partner-
ships with service providers, which yield measures that will
improve bus services and promote ridership. The partner-
ships emphasize the quality of service in terms of reliability,
convenience, journey time, and vehicle design. They also
delineate the responsibilities of the private operator and the
county in terms of an exchange of services for infrastructure
improvements. Quality partnerships are thought to achieve
better service through collaborative efforts.

Both the county and the private operator have specific
responsibilities within the partnership agreement. Among
other things, the operator is responsible for purchasing and
maintaining the vehicles, determining fares and payment
methods, driver training, and passenger information. The
county is responsible for identifying, developing, imple-
menting, and monitoring bus priority measures to reduce
bus journey times; determining where priority measures can
be incorporated into the highway and reallocating road space
in favor of buses; improving infrastructure in order to im-
prove accessibility, particularly for people with mobility
problems; and improving and maintaining stops and shel-
ters.

The private operators and the county are jointly respon-
sible for evaluating funding options and developing trans-
port strategies.

Quality partnerships remove the implication that the op-
erator is subordinate to the public body and recognize that
good service is in the best interest of both parties. They also
provide a basis to develop a network of rapid, high-quality
services that can attract new users, which benefits both the
public and private sectors.

Hampshire County also hosts a project called the Road
Management System for Europe (ROMANSE). ROMANSE
is a multi-million-pound, pilot research-and-development
project based in Southampton. It provides real-time traffic
and travel information to the traveling public and offers the
traveler timely information on the array of travel options.
The system increases awareness and use of public transpor-
tation, maximizes the efficiency of the transportation sys-
tem, and provides high-quality information for use in strate-
gic policy decisions.

ROMANSE is a partnership of public and private en-
tities, including Hampshire County Council,
Southampton City Council, Siemens Traffic Controls
Limited, the Transportation Research Group of the Uni-
versity of Southampton, the Ordnance Survey, the Brit-
ish Broadcasting Corporation, Ford Motor Company,
Atkins Wootton Jeffreys Consultants Limited, and the
Transport Research Laboratory. Most of the funding
came from the partners and the central government, with
a small percentage coming from the European Union.
The project developed the following services:

• A traffic and travel information center coordinates the
different elements of ROMANSE and collects, collates,
and disseminates information.

• A strategic information system provides an overview of
the transport environment in the form of a clear, digital
map display. Integrated layers of transport-related data
give comprehensive geographical and statistical infor-
mation.

• A public transport information system (Stopwatch) pro-
vides real-time bus service information to passengers
waiting at bus stops. Stopwatch uses automatic vehicle
location (AVL) technology to pinpoint the exact loca-
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tion of buses as they travel and then displays estimated
arrival times on electronic signs and “talking” signs at
bus stops along the relevant route.

• Freestanding computer terminals have been developed
to provide up-to-date trip planning information in and
around Southampton. Fourteen units are currently oper-
ating in three languages (French, German, and English)
at public sites in Southampton.

• Variable message signs provide route guidance and
parking guidance.

• Closed-circuit television (CCTV) cameras have been
installed at 30 key locations around the city and on the
surrounding motorway network to monitor traffic flows.
Using an advanced remote control facility, operators in
the traffic and travel information center can control the
movement of cameras, directing pan, tilt, or zoom ac-
tions to gain a clear picture of traffic conditions. Opera-
tors can switch easily from one camera to the next, al-
lowing them to track the progress of vehicles from one
stretch of road to another.

Surveys have shown that ROMANSE has had a marked
effect on public attitudes toward public transport because of
perceived and actual punctuality and the provision of ser-
vice information.

The ROMANSE partnership increases the county’s abil-
ity to manage traffic and resources, while offering the pri-
vate sector the ability to test this type of equipment in a
coordinated fashion within a real-world environment. It also
allows the private sector to showcase its efforts in a growing
market niche.

Other PPPs

Less formal relationships also exist to meet the broad
definition of a PPP. These informal relationships may re-
quire an agreement or permission to provide a service that
complements the existing service currently being provided
by the government or another PPP. These relationships pro-
vide a necessary element of an attractive public service,
while reducing costs or increasing benefits to the govern-
ment and increasing profits for the private company. These
benefits include the following:

• Transit newspapers. All of the systems visited by the
mission team provided riders with a newspaper mar-
keted primarily to riders. The newspaper publisher typi-
cally has an agreement that allows the paper to be dis-
tributed at or near transit facilities; in return, the paper
often provides the transit agency with advertising or
editorial space for disseminating information about the
transit service. The newspaper allows the transit agency
to communicate with its passengers in an attractive, pro-
fessional, and desirable medium; it provides an attrac-
tive distraction for transit users; and it provides the pub-
lisher with a market niche attractive to advertisers.

(These types of publications can also be found in larger
U.S. markets.)

• Transit shelters. Shelters, a necessary amenity at most
transit systems, can be costly for the operator. Transit
agencies in the cities visited by the mission team allow
private companies to supply and maintain transit shel-
ters. The companies earn revenues from advertising
posted at the shelter, and those revenues offset the cost
of installing and maintaining the shelter, provide a small
stipend to the transit operator, and allow the company
to reap a profit. (This service is also offered in larger
U.S. markets.)

• Bicycle loaning stations. Bicycles complement transit
services because they allow a transit user to extend his
or her trip to an area not served by transit. Zurich ac-
commodates this type of travel through the provision of
bicycle stations, from which a traveler can “borrow” a
bicycle at no charge (the bicycles are paid for by rev-
enues from advertising placards attached to the bicycle).
The user is expected to return the bicycle to the station
on an honor system. Private companies provide the bi-
cycles and earn income from the advertising revenues.

INTERMODAL TRANSPORT AND TRANSFERS

While improving intermodal connectivity is a stated ob-
jective of every agency visited, the overall policy and opera-
tional framework for achieving this objective varies widely
from one property to the next. Some agencies manage their
regional operations as entirely government-owned enter-
prises with little outsourcing and no competition, while oth-
ers have introduced competitive bidding for routes. The
policy framework (deregulation versus regulation, public
service versus private service) has some bearing on the suc-
cess of intermodal connectivity, but it is not the sole deter-
mining factor. The communities most successful at improv-
ing modal connections were those that took a holistic
approach to traffic management, as well as a reasoned and
rational perspective on the different modes of transport.

Sweden

An example of successful transport service integration
can be found in the southern Gothenburg neighborhood of
Frölunda Torg. Frölunda Torg is a place where people from
all walks of life come together to shop, eat, and make quick
and easy connections to anywhere in the greater Gothenburg
area. The station is fully integrated into a major mall and
shopping area. A total of 13 bus lines converge into the light
rail station every 15 min so that quick and easy connections
can be made from one route to another.

The “Star” system, as it is called, is not a completely
novel concept (hub-and-spoke concepts are used in many
cities), but it is applied at many terminus stations on the
outskirts of the city with a high rate of success. It is also a
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guiding principle at many commuter rail stations. The
Frölunda Torg station also has an extensive park-and-ride
lot, as well as a substantial number of bike spaces. In addi-
tion, the station serves as an end terminus for the city’s
Flexline service, which is a minibus service for elderly and
mobility-challenged customers.

On June 10, 1996, the city of Jonkoping launched the
“Comfort 1996” initiative, which dramatically reshaped the
public transport system in the region. The initiative involved
the following elements:

• A modernized bus network based on two main routes
(the City buses);

• New low-floor articulated buses;
• A real-time information system based on global posi-

tioning system (GPS) technology that provides the ex-
act position of all city buses, real-time information to
passengers at bus stops, and signal prioritization at street
crossings;

• New “links” that shortened the distance between termi-
nals; and

• New bus stops with modern equipment.

The “Comfort 1996” program, together with other fea-
tures of the Jonkoping network, is a crucial factor in
determining intermodal effectiveness. Express and re-
gional buses feed the main rail terminal, and there is
coordinated scheduling for the first and last daily depar-
tures. The fare system is integrated within the county.
Schedule adherence has greatly improved because of the
implementation of the signal prioritization program,
which means that passengers wanting to transfer to the
national or regional rail system at the main station have
more confidence that they will have adequate time to
transfer. The main railway station was architecturally
designed to ensure close physical proximity between the
bus berths and the rail platforms.

Cooperation between the local public transport authority
and the city has been an important factor in the rebirth of
public transport in Jonkoping. Public officials responsible
for land use planning, public transport, and traffic opera-
tions work closely together and understand the significant
interrelationship between their organizations.

Switzerland

Switzerland has one of the most well-integrated public
transport networks in the world. The frequency, ease of use,
and reliability of public transport in Switzerland is second to
none. A large majority of Swiss residents live within 1 mi of
local, regional, or national rail transportation.

The cooperation that exists between the federal rail car-
rier (SBB), local public transport agencies, and organiza-
tions committed to improving mobility within the country is
excellent. The Swiss Pass and Swiss Flexi-Pass are success-
ful examples of this cooperation and demonstrate the lengths

to which the Swiss go to ensure modal integration. The Swiss
Pass gives unlimited travel on the entire rail, bus, and boat
network of the Swiss National Travel System, including the
trams and buses operated by urban transport systems in 36
cities and towns. It is valid for 4, 8, 15, or 21 days or for 1
month. The Swiss Pass also entitles holders to discounts on
many scenic mountain railways. The Swiss Flexi-Pass al-
lows a customer to freely travel for 3 to 9 days on the whole
Swiss National Travel System network, enjoying the same
facilities as found with the Swiss Pass. With either of these
passes, one can arrive on a flight to Zurich, make a quick rail
connection to the city center, connect to a light rail train or
bus to a hotel, and in the morning travel on the Glacier
Express to St. Moritz for lunch and tour the city by bus, all
on one ticket. This type of flexibility and ease of use is what
makes public transport on the Swiss National System so
attractive.

In Zug, 4 of the 10 new rail stations for the Stadtbahn
Zug will be fully integrated bus-rail facilities that will pro-
vide timed transfers and include extensive park-and-ride lots.
A real-time information system will provide passengers with
up-to-the-minute information on departures and connections.
Although private operators will provide the feeder bus ser-
vice, the fare system and schedules will be fully integrated.
The system will be complete by 2004.

In terms of fare integration, time sequencing between
service modes, and physical integration at major transfer
points, the public transport system of Zurich is first rate.
Approximately 1 million people live in the canton of Zurich;
of these people, 500,000 live in Zurich proper. All public
transport providers in the canton are linked together in the
Zurcher Verkehrsverbund (Zurich Transport Association, or
ZVV), which provides a dense route network of light rail,
trolleybus, diesel bus, ferry, and regional rail service. The
underlying service delivery philosophy can be best described
as “networked mobility.”

Travelers arriving at Zurich International Airport can
walk directly to the underground railway station located in-
side the airport. Travel time to downtown Zurich is only 10
min, with 10-min headways. Most of the 13 lines of the light
rail system can be accessed from the main railway station
downtown without climbing up or down any steps.

The ZVV offers a user-friendly and fully integrated
fare structure system that ensures that its customers can
ride all types of transport with just one ticket. For com-
muters who travel during peak periods, there is the
“Rainbow Card,” a season ticket that allows unlimited
trips within established zones. An annual Rainbow Card
gives the best discount, as one pays for the equivalent of
9 months but gets to travel for an entire year. The ZVV
offers an array of fare instruments designed to meet the
needs of everyone from tourist to commuter, and tickets
can be purchased at more than 2,000 easy-to-use ma-
chines located at stations, post offices, and SBB and re-
gional rail stations throughout Zurich.

The typical ZVV customer takes 470 journeys per year
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on the public transport system. This average is the highest in
Europe and compares favorably with the 150–200 journeys
that are made by customers on systems in similarly sized
cities. On average, each citizen of Zurich uses public trans-
port twice a day. There is an extremely high consensus on
public transport in Zurich, as evidenced by the fact that not a
single referendum on public transport has failed in the can-
ton since 1973.

England

Public transport in Birmingham is unregulated. One op-
erator, Travel West Midlands, has emerged as the dominant
service provider with an 83% market share.

Travel West Midlands has placed considerable emphasis
on making the entire public transport network as integrated
as possible in the unregulated environment. It has done so
by forging partnerships with the West Midlands Passenger
Transport Authority, train operators, and other local bus
companies to provide integrated ticketing in the West Mid-
lands. Under the fare scheme, bus drivers can issue bus, rail,
and tram tickets to passengers.

Travel West Midlands’s dominant position in the Bir-
mingham region is largely due to the operator’s family of
Travelcards. In many respects, Travel West Midlands was a
pioneer in the use of Travelcards. These days, its multimodal
Centrocard and its Busmaster card are widely used. One can
also purchase a Midland Metro Add-On Regional
Travelcard, which allows unlimited travel on Travel West
Midlands bus lines, as well as on the recently opened Mid-
land Metro light rail system.

The Midland Metro light rail transit is a 12-mi system
that runs along the former Great Western Railway route from
Birmingham Center through West Bromwich, ending at
Wolverhampton. Opened in May 1999, the system operates
6-min service during peak periods, with a total fleet of 16
low-floor light rail vehicles (LRVs). Travel West Midlands
is responsible for operation and maintenance of the system
and provides integrated feeder bus service at 9 of the 23
stations. Each feeder bus is prefixed with the letter “M” for
easy identification. There are four park-and-ride lots, and
each station has a facility for bicycle storage to encourage
car-free journeys.

Two extensions are currently being planned for the Mid-
land Metro. Service integration for the next phases could be
somewhat more difficult because the existing franchisee may
not be the successful bidder on the extensions.

Hampshire County, south of London, is building a 10-mi
light rail transit project that will link the towns and key
public transport interchange points of Fareham, Gosport, and
Portsmouth in the southeastern part of the county. The first
phase will consist of 16 stops and include a tunnel beneath
the Portsmouth Harbor. The project will also connect to the
regional and national railway stations at Fareham, Ports-
mouth Harbour, Portsmouth, and Southsea.

Integration is not easy to coordinate in an unregulated

public transport environment where the competition between
operators often works against the needs of the traveler for
good connections and ultimately a seamless journey. The
Hampshire County Council’s visionary investment decisions
on intelligent transportation systems (ITS), park-and-ride
facilities, and interchange points is helping to make the best
of a challenging situation.

In contrast to the rest of Great Britain, public transport in
London is regulated. This regulation means that, although
private bus companies are responsible for service delivery
within the city, they deliver service under strict contractual
controls with respect to performance and service levels. Pri-
vate bus companies are granted de facto monopolies for their
contracted routes, which means that none of their competi-
tors can operate along the same routes.

British Rail is no longer a national monopoly. Instead, it
is part of a national network of 26 different operating com-
panies offering services under a common name and logo—
National Rail. National Rail is regulated in a similar manner
as London buses, with no two competitors competing for the
same fixed routes. The operating companies offer fairly ef-
fective service integration.

ATOC has effectively forged some semblance of integra-
tion out of the National Rail network by getting the different
operating companies to understand the importance of inte-
gration from a customer service standpoint. There is uni-
form marketing for rail service, which includes the publica-
tion of schedules and maps, as well as franchise agreements
between the 26 companies to carry and sell the others’ tick-
ets. ATOC was also instrumental in establishing the Na-
tional Rail Enquiry Service, which assists rail customers
with reservations, lost property, connecting services, and
during-service disruptions.

At major transfer points and stations, it is easy to
move between different modes. Arriving at Waterloo Sta-
tion on the Eurostar from Brussels, for example, one can
make quick connections to national or regional rail ser-
vice to anywhere in Great Britain or to the London Un-
derground. There are also plenty of taxis at the major rail
terminals. In recent years, express rail service has opened
directly to both Heathrow and Gatwick International Air-
ports, and this service has become an attractive alterna-
tive to taxis and private automobiles. The Heathrow Ex-
press service and Gatwick Express service depart every
15 min from Paddington Station and Victoria Station,
respectively.

Improving the integration between the different modes
of pubic transport is a key theme throughout the mayor’s
Transport Strategy. One scheme currently envisioned is
known as Cross River Transit. This project will most
likely involve light rail transit and will offer more direct
connection from several of the major rail interchange
terminals on the south side of the River Thames to those
on the north of the river. The Transport Strategy also
calls for improvements in speeds and journey times for
London Buses.
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SERVICES FOR PEOPLE WITH DISABILITIES

The principle of “access for all” is increasingly becoming
a priority for transit services in the cities visited, but not yet
to the degree that is mandated in the United States. The
transit agencies expressed concern about the issues of mo-
bility for an aging population, as well as for people with
disabilities.

Sweden

Tram cars in Gothenburg have been remodeled to incor-
porate low-floor center sections in order to improve accessi-
bility. Current policy requires wheelchair users to transfer to
a seat from their wheelchair once onboard a vehicle, as there
is no means for wheelchairs to be secured in place. At cus-
tomer transfer centers, audio systems have been installed to
assist visually impaired people, but there are no plans to
implement the systems at bus stops. The public transport
system is not fully accessible, but real-time sign boards at
stops display a wheelchair symbol to indicate vehicles that
are accessible to people with disabilities.

The Swedish Transport Act has mandated that, by 2010,
all forms of public transportation must be accessible. Unlike
with the Americans with Disabilities Act (ADA), which set
a national standard for compliance, many of the specifics for
compliance with the Swedish Transport Act have been re-
ferred to the local authorities. Vasttrafik has formed a com-
mittee consisting of people with disabilities and representa-
tives from the community to identify issues and provide
guidance. The committee is dealing with conflicting needs,
such as a person with allergies to animals traveling on a
transit vehicle that is also carrying a service animal.

Under current law, regional transit authorities must pro-
vide transportation for people with disabilities. The city of
Gothenburg, however, still operates the Special Transport
Services (STS) in response to a strong lobbying effort by
people in wheelchairs. STS provides 7,000 trips per day
through a combination of programs, including taxicab ser-
vice, special lift-equipped and low-floor buses, and flex ser-
vice. Individuals wishing to use STS must submit an appli-
cation. Eligibility is determined on the basis of age or on a
physical or cognitive disability supported by a certificate
from a physician. The application must state why the appli-
cant cannot use regular public transportation services. Deni-
als can be challenged, but are adjudicated in a court of law.
Most successful applicants are granted eligibility for a pe-
riod of 3–5 years, but a very small number are granted per-
manent eligibility. The rationale for the 3- to 5-year period
lies in the Swedish belief that modern technology and medi-
cine will help to improve mobility for people with disabili-
ties and that regular service routes will benefit from contin-
ued improvements in equipment and services for people with
disabilities.

Curb-to-curb service is the norm with STS, but individu-
als can request door-to-door service. Approximately one-

third of rides are requested the day prior to service, and
standing reservations are accommodated. The other two-
thirds of rides are arranged on the same day, with requests
coming in anywhere from several hours to a few minutes
ahead of time.

The software program that supports STS (from Planit
Sweden AB) was developed in Sweden and uses a “just in
time” concept for scheduling. The software helps STS sched-
ule a 55% rate of shared rides. Although reservations can be
made on the Internet, most reservations currently are made
by phone.

To complement the fleet of specialized vehicles, STS also
contracts with taxicab companies, basing the cost of the trip
on the estimated travel time, rather than on the direct meter
rate. The software provides a means of prioritizing vendors
so that rides will be assigned to the most economical pro-
vider available at the time of dispatching. The software as-
signs a trip to a vendor at the last possible moment in order
to achieve the most cost-efficient ride.

STS uses special fares to help even out peak demand—
that is, off-peak trips cost only half as much as peak-period
trips. Planning is underway to provide feeder service as a
means of transferring persons with disabilities to fixed-route
vehicles once those services improve in accessibility. In
Stockholm, a travel training program has been in develop-
ment for a year that will target 300 visually impaired patrons
who travel twice a day in order to improve their mobility
and reduce specialized service costs.

From 1996 to 1999, a specialized service route, titled
Flexijen, was tested in Gothenburg. The service proved suc-
cessful, and the service route now operates Monday through
Friday from 9 a.m. to 5 p.m. within a corridor of a 20-min
direct travel time. Two small, low-floor vehicles are used,
and each one is permitted a total travel time of 55 min, with
5 min used for turnaround. Pickup places are designed with
the goal of no more than 150 m of walking required to reach
the stop, and only 80 pickup points are designated in a corri-
dor. Patrons must provide at least 15-min advance notice for
a ride. The city has set up automated telephones at key
points, such as shopping centers, so that customers can use
their identification card, with a magnetic strip, along with
the telephone keypad to request a ride home. The service’s
efficiency is seven passengers per bus-hour. Customers tend
to be repeat riders and get to know the drivers, which in-
creases overall customer satisfaction. After implementation
of Flexijen service, use of taxicab service for STS customers
in the area dropped by 68%.

In Jonkoping, the vehicles have wheelchair wells, where
the seats are designed to remain in the flipped-up position
unless a passenger pulls a seat down and sits on it. This
design tends to keep wells open for patrons in wheelchairs.
The bus transfer stations are all designed with access in
mind, including Braille designators, customer-activated
voice announcement boxes, and tactile flooring. The blind
community in Jonkoping had helped to design the flooring,
but once the stations were in use, the blind community found
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that the stations did not perform as expected. The city is
preparing to change out the floor to make the tactile path
wider, with deeper grooves, and in a lighter color.

Switzerland

In Switzerland, the emphasis on accessible transportation
services is geared more to the needs of an aging population.
In Zurich, where the tram system is being upgraded with
new, sleek, low-floor vehicles, efforts are also underway to
begin to convert older tram stock to include a low-floor
section in the middle of the vehicle, similar to the conver-
sion seen in Sweden. Throughout the city of Zurich, vibrat-
ing boxes were attached to pedestrian signals to assist visu-
ally impaired individuals in determining when it is safe to
cross the street.

England

The Disabilities Discrimination Act of 1995 (DDA)
aimed to eliminate discrimination of people with disabilities
in England by permitting the government to set minimum
standards in public transportation; however, there has been
some delay in defining all aspects of the standards. Smaller
communities have been slower to move forward in the con-
cern that what they implement may not meet the standards
and may have to be changed. The act, which was updated in
2000, mandates that transit fleets be converted to low-floor
vehicles by 2016.

London Buses’s vision focuses on improving accessibil-
ity to public transportation and creating an improved road
network on which to move the buses more quickly. London
Buses is ahead of schedule in meeting the DDA require-
ments, and most of its buses will be low-floor vehicles by
2004.

The London Underground is very difficult to maneuver
for people with ambulatory restrictions. Some stations are
equipped with elevators, but the equipment is, in many cases,
in poor condition and frequently breaks down or requires the
assistance of a staff person, who is not always available.
Another difficulty is the gap that often is in evidence be-
tween the station platform and the Underground car. While
“Mind the Gap” is a very effective marketing campaign to
remind people to take a full step into the car from the plat-
form, it is a significant barrier to people using mobility de-
vices. During the team members’ 3 days of regular use of
the Underground, no people using mobility devices were
observed using the system.

The DDA did not include trains in the legislation, but later
legislation addressed that omission, requiring all new rolling
stock introduced after January 1999 to be accessible. Regula-
tions also require that ticket machinery be accessible, but these
regulations do not spell out specific specifications, which has
led to some difficulty for manufacturers.

Twenty years ago, British Rail introduced a railcard for
people with disabilities, but continuation of a reduced fare

for people with disabilities was not provided for in the law.
Nonetheless, the National Rail Network has chosen to con-
tinue to offer the pass, and sales have continued to grow,
indicating that the gradual improvement to rail accessibility
is encouraging more people with disabilities to use rail.

By law, all information materials must be in formats ac-
cessible to all. Most commonly, these formats are audio-
tapes and large-print brochures and maps.

An accessible transport strategy was developed by Hamp-
shire County and distributed to organizations and interested
parties. The strategy outlined the county’s position on ser-
vice delivery and committed the county to a framework of
fulfilling the demand for service. The strategy outlined the
following types of services that would be used to improve
accessibility:

• Community transport systems. A volunteer organiza-
tion runs a range of transport services, including car
scheme, dial-a-ride, and Shopmobility.

• Car scheme. Volunteers who own their vehicles pro-
vide one-on-one service for a fee, usually based on mile-
age or zone rates. The passenger pays the fee.

• Dial-a-ride. Door-to-door service for people with dis-
abilities of any age.

• Hail and ride. At safe points, customers can flag the
bus to stop to help reduce walking distance.

• Semischeduled services. Regular bus lines will deviate
up to 1 mi to pick up riders.

• Shopmobility. Customers can “spot hire” mobility de-
vices (i.e., they can rent or borrow mobility devices on
the spot without having to make reservations) to make
shopping easier in localities serviced by accessible
transportation services.

• Taxicard schemes. Subsidized taxi payment coupons
give the customer a discounted taxi ride (the govern-
ment agency pays the difference).

In the northern part of the country, Travel West Midlands
introduced low-floor buses to its fleet well before enactment
of DDA. Travel West Midlands’s buses are designed with
easy access in mind—not only for wheelchair users, but also
for parents with strollers, senior passengers, commuters, and
shoppers. All bus drivers are given disability awareness
training as a part of their customer focus philosophy.

In order to improve the community image of public trans-
portation, Travel West Midlands initiated a showcase route
that included upgraded double-decker, low-floor buses with
wheelchair wells and flip-down seats. As noted in Sweden,
this design, where seats rest in the flipped-up position, tends
to keep the area open for wheelchair passengers. Notewor-
thy in Birmingham was the community’s choice to offer
people 60 years and older free rides. The new light rail sys-
tem incorporates accessible stations and cars where wheel-
chair wells are large and capable of handling people with
disabilities, seniors, people using shopping carts, and fami-
lies traveling with strollers.
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COMMUNICATING WITH THE PASSENGER

Passenger Feedback

In each of the cities visited, governments and private ser-
vice providers are implementing new methods of collecting,
providing, and using information. Transit professionals are
sometimes wary of customer satisfaction surveys or focus
groups because these surveys and groups rarely yield new
information. The public does not waver from its stated de-
sire for frequent, reliable, safe, convenient, clean, and com-
fortable transit service.

However, although the new methods of gaining input
have resulted in no surprises, they have extended the breadth
of the input process and have given the customers the feel-
ing that their input is important. In Zug, for example, public
hearings were held on a proposed tax to finance new train
routes. In London, telephone surveys were used to discover
why people choose not to use transit, and onboard surveys
were used to determine customer satisfaction levels. In
Gothenburg, the Internet is used to provide information on
routes, schedules, and fares, and visits to the website are
tracked to determine which parts of the website are most
useful. Savvy users of the computer have learned to book-
mark the webpage with their particular bus’s real-time in-
formation. One user of the system described how he used
the web to monitor the progression of his bus at the end of
the day and left the building just in time in order to avoid
needless standing in the cold.

In providing real-time bus information, Vasttrafik has
found 3 min to be a decisive point for passengers in
Gothenburg. After more than 3 min of delay, passengers
want more information than just the arrival time of the next
bus or tram. Vasttrafik’s response to this finding was to post
recommendations for alternate routes and services, along
with times. To post these recommendations, Vasttrafik
added an information officer to its staff. In addition to de-
veloping the recommendations on alternate routes and ser-
vices, the information officer also contacts the traffic opera-
tions center as necessary to request adjustments to traffic
signals to help get buses back on schedule.

Passenger Information

Sweden

In Gothenburg, the premise that the traveler should know
as much as possible about traveling conditions and that the
more he or she knows, the more likely is the use of public
transit has been accepted since 1984. The result has been
continual improvements to the ways information is dissemi-
nated to the public about real-time conditions in the public
transport network. Gothenburg uses vehicle-detection loops
in the pavement and radio communications to transmit the
location of trams to the central control or dispatch opera-
tions center. Gothenburg will soon be switching to a new

digital radio system known as TETRA (TErrestrial Trunked
RAdio) for the light rail system. GPS technology is to deter-
mine vehicle location in the bus fleet.

In partnership with the Institute for Consumer Technol-
ogy and Transportation Technology at Chalmers University
of Technology, the public transport authority in Gothenburg
has been testing and demonstrating methods to disseminate
real-time information to the traveling public. These tests and
demonstrations have shown that, among other things, an ef-
fective real-time information system must be able to alter-
nate between two main functions: displaying when the next
vehicle is expected to arrive and displaying text messages
concerning delays and disruptions to traffic. Further work
has examined methods for effectively displaying the infor-
mation using various technologies, including video screens,
liquid crystal displays (LCDs), and light-emitting diode
(LED) displays. Problems with light reflection have led the
researchers to recommend against conventional video moni-
tors. Extremely high-resolution monitors are currently being
considered for testing in Gothenburg. The public transport
authority has also experimented with different typefaces and
the resolution of LCDs and LED displays for ease of read-
ability in outdoor applications.

Another finding by the technology research group is that
real-time information must be available in the immediate
vicinity of the bus stop. Gothenburg was the first city to put
real-time information on the Internet in 1995. Initially pro-
viding information showing the next two arrival times for all
streetcar lines, the system successively added corresponding
information for bus services, with real-time next bus infor-
mation for all bus stops on the web by the end of 1997.
Although helpful, this information would be useful if it were
available to a person on the go (not only through a home or
office computer). Further demonstration projects are under-
way to test the use of the telecommunications network to
transmit real-time information using cellular telephones and
pagers.

Increasing traffic congestion and declining public transit
ridership led Jonkoping to adopt the philosophy “think tram,
use buses.” Because the city was too small to support light
rail, in 1993 the city began planning for a new public trans-
port system that would be as convenient and reliable as light
rail, but using buses.

When Jonkoping’s new transport system was unveiled in
1996, the system included an AVL system for all buses, and
the vehicle location information is translated into estimated
arrival times at all 130 city bus stops.

Switzerland

Zurich has had real-time tracking of electric streetcars
since 1971, using loop detectors in the street and radio trans-
mission via four frequencies. For years, the information was
used by central traffic control to determine when to instruct
vehicle operators to slow down or speed up in order to main-
tain on-time performance and to direct operators around ac-
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cidents or other service disruptions. The prevailing philoso-
phy was that as long as the service was frequent and oper-
ated on time (as it did more than 90% of the time), then no
real-time passenger information was needed. Lack of avail-
able technology to easily get information to the public was
likely no small factor contributing to this philosophy. More
recently, however, with advances in technology, real-time
passenger information has been made available at major
transfer points in the system and in areas with less frequent
service. Zuri-Line has begun planning upgrades to the now-
antiquated central traffic control center. As part of the up-
grades, Zuri-Line will expand real-time passenger informa-
tion for the public to more locations.

The urban railroad being planned in Zug will also incor-
porate real-time passenger information systems.

England

Real-time passenger information is provided in some sta-
tions of the London Underground. The arrival time of the
next train, determined from information gained from loop
detectors on the track bed, is posted on electronic signs along
the station platforms. Central dispatch can also post mes-
sages on electronic signs in some stations to inform the pub-
lic of current system conditions.

With about two dozen contracted operators, extreme traf-
fic congestion, and the public’s lack of respect for the bus
priority lanes, TfL is busy trying to maintain a fragmented
surface transportation system. Although a large percentage
of bus operations are provided by contracted operators, TfL
is responsible for bus stations, shelters, stops, and service
parameters. Electronic real-time passenger information dis-
plays are deployed at approximately 1,000 of the 17,000 bus
stops in the city. Microwave beacons on selected signposts
detect buses equipped with transponders and transmit the
bus position to a control center, where the data are translated
into expected arrival times at bus stops. The cost of
hardwiring the beacons has prohibited expanding the system
beyond a trial project. Furthermore, the upkeep of the bus
equipment necessary to transmit vehicle location to the in-
formation displays appears to be deficient. TfL is currently
considering replacing the real-time passenger information
electronic signboards at bus stops with web-phone technol-
ogy.

Hampshire County has tested real-time vehicle location
systems and is ready to proceed with implementation
countywide. The county is waiting, however, for a decision
on a national common platform for data transmission. Be-
cause private bus operators may bid on operating contracts
all over the country, operators are hoping for the establish-
ment of a national standard, which will allow operators to
invest in one communication link for buses. This link will
apply throughout Great Britain.

As a private operator in Birmingham, Travel West Mid-
lands makes investment decisions on the basis of benefit-to-
cost ratios. Time savings that will reduce the resources

needed to operate or that will increase service frequency
without the need for additional resources are the driving
factors behind investment decisions. This free-market ap-
proach to providing transit service is a disincentive for the
major operators to focus on certain passenger conveniences,
such as real-time passenger information, unless the invest-
ment will ensure that people board only their buses.

SAFETY AND SECURITY

The tragic events of September 11, 2001, have resulted in
an increased concern for the safety and security of patrons
and employees of public transportation organizations
throughout the world. In response to this concern, many
public transportation organizations have begun to evaluate
their readiness to respond to potential acts of terrorism that
may affect infrastructure and service delivery.

Sweden

Sweden is just beginning to acknowledge that interna-
tional terrorism could, in fact, become a threat to the Swed-
ish citizens and country. One Swedish senior transportation
official stated that, should a terrorist act affect public trans-
portation, Swedish officials would be ill prepared to respond.

Vasttrafik is in the midst of developing a competitive bid
process for the operation and maintenance of the tram sys-
tem in Gothenburg. Transportation officials are currently
reviewing a number of important factors that are specific
and unique to the operation of the Gothenburg tram system,
including traffic operations, security and risk management,
rolling stock maintenance, track and electric maintenance,
and traffic control systems. Goteborgs Sparvagar, the in-
cumbent operator, strongly opposes separating the traffic
operation portion from the rest of the system. This opposi-
tion has raised a number of safety concerns that remain the
subject of significant discussion and negotiation. Another
factor that is a possible impediment to the contracting pro-
posal for the tram system is the current matrix of rigorous
rules and regulations imposed by the Swedish Railway In-
spection Authority for the operation and maintenance of
trams. These rules and regulations may make it difficult for
competitors to bid on tram service. Lack of experience, as
well as an enormous initial capital investment, may prohibit
potential outside investors. To make a contract profitable
and attractive, a new operator must provide service with
fewer people or impose a revolutionary view on manage-
ment and operating processes. At a minimum, the discus-
sion of introducing a competitive bid process to the
Gothenburg tram system has placed additional pressure on
Goteborgs Sparvagar to examine every area of its organiza-
tion to ensure that all resources are being maximized to
maintain or improve the quality of service.

Sweden demonstrates its commitment to the safety and
security of public transport passengers in a variety of ways.
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The commitment reflects the national government’s view of
social responsibility: there is an extensive social welfare sys-
tem, illiteracy is virtually unknown, and all Swedes are cov-
ered by national health insurance.

Patrons of public transport have high expectations with
regard to efficiency, and these expectations are taken very
seriously by the transport agency. Swedes simply assume
that good quality of service includes safe service—these con-
cepts cannot be separated. Optimum personal security is a
fundamental “right” of each Swedish citizen. Violations to
this right are the exception rather than the rule.

Vasttrafik is committed to providing areawide real-time
passenger information to the patrons of public transport. On-
time service is a key element in increasing personal security
for Swedish citizens using public transport, as passengers
tend to worry mainly about their journey—will they arrive
on time? Consequently, the main purpose of providing opti-
mum passenger information is to dramatically reduce the
level of uncertainty and worry among passengers. This goal
is achieved when all passengers feel that they are in full
control of their travel situation. Vasttrafik believes that ac-
cess to real-time information substantially relieves passen-
ger doubts and contributes significantly to passengers’ posi-
tive perception of safety and security. This real-time
information includes information about disturbances in
service and is available through a personal computer,
mobile phone, short message service (SMS) text, or
pager. Patrons can read the real-time departure informa-
tion from all stops on the light rail and bus system in the
city on the Internet. A traveler’s council was established
to assist with evaluating the quality of service provided
on all modes of transport. In addition, the marketing de-
partment conducts routine rider surveys that focus on the
patron’s experience and perception of their overall “com-
fort” during their journey.

Sweden has begun experimenting with using digital video
cameras on specific light rail vehicles and bus lines as a
means of deterring graffiti and occasional acts of violence.
Particularly for patrons using the public transport system at
night (or during the dark months), video surveillance makes
travelers feel more comfortable and minimizes any worries
that their safety and security could be compromised. In ad-
dition to video cameras, private security personnel are used
on specific lines during the weekend.

Switzerland

The banking, insurance, shipping, and freight industries
accommodate an enormous amount of international trade
through Switzerland. This influx of international activity and
attention might lead one to believe that Switzerland could
potentially be a likely target for acts of terrorism. However,
according to senior transportation officials in Zurich, the
public transport system throughout Switzerland is not pre-
pared to respond to incidents involving terrorism.

Safety is considered an inherent part of service quality.

Although accident statistics were not available, Swiss offi-
cials have identified an important trend in accidents that
have surfaced over the past 5 years. This trend is associated
with switch defects and has propelled a major campaign to
reduce switch problems by 10%. In addition, the design of
the recently introduced low-floor Cobra trams will help pre-
vent derailments. Another major area of concern is vandal-
ism and graffiti. Vehicles are inspected several times during
the day. Any vehicle found to be defaced or vandalized is
immediately removed from service. Again, public percep-
tion is a critical link to maintaining patron confidence in the
public transport system.

Lighting and walkways for the new Stadtbahn Zug were
designed with increased security in mind.

Administrative oversight for safety seems to be a bureau-
cratic function established at the national government level
through a series of regulations and rules. It is unclear how
compliance is monitored and service impacted by these func-
tions. In the tendering process, the safety record of a poten-
tial provider does not appear to be an explicit factor during
the selection process. “Security” is dealt with through image
projection, as demonstrated through various marketing cam-
paigns. Because crime is relatively low in Switzerland, tran-
sit agencies depend on local police and security companies,
rather than on transit police.

England

Prior to the establishment of TfL, bus service in London
was autonomous and independent. There was no overall
transportation policy or service plan for the city. This re-
sulted in a lack of coordinated city transport services, par-
ticularly in emergency situations. Safety and security are
now being improved with increased use of CCTV, educa-
tional programs in schools, better coordination with the po-
lice, improved access to bus stops, and shelters that are
equipped with adequate lighting and real-time customer in-
formation.

As a result of several serious and high-profile accidents,
the National Rail network has been under severe pressure to
improve safety performance indicators. There does not, how-
ever, appear to be a strong oversight function in place to
ensure the successful implementation of recent rail safety
recommendations. TfL seeks to make these recommenda-
tions a priority and ensure their implementation. TfL also
strives to improve the security of trains and stations. Some
of the concerns about the privatization of the London Un-
derground center on the dismal safety record of the National
Rail system, which has been charged with failing to hold its
contractors to an acceptable level of accountability with re-
gard to maintenance of equipment and track. One of TfL’s
major goals is to improve the quality and capacity of
London’s commuter services through a franchise replace-
ment process and through investment programs to increase
the capacity of the network and address overcrowding, reli-
ability, and safety.
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QUALITY ASSURANCE AND CONTROL

Sweden

Recent tenders from Vasttrafik stated that proposals
would be weighted in favor of quality over price (55% qual-
ity to 45% price). As part of their proposals, operators had to
answer a number of questions about how to ensure quality,
how to engage staff in ensuring quality work, and how to
share with staff any bonuses for quality improvements.
Vasttrafik has started a “quality school” for drivers and has
adopted a program of quality passenger terminals.

Costs in the most recent tenders had increased by ap-
proximately 30%, and Vasttrafik attributes this increase to
the operators’ emphasis on performance. Vasttrafik offers
quality incentives for driver performance and appearance,
cleanliness of both personnel and vehicles, and headway
and routing performance efficiency.

Vasttrafik is also responsible for ferry transport services.
Styrsobolaget, the ferry operator, has been certified accord-
ing to the International Safety Management (ISM) code since
1997 (ISM is an international standard for safety procedures
for shipping companies and onboard staff, with the goal of
preventing accidents at sea). Vasttrafik has focused on rider
satisfaction as the primary means of assessing quality, with
ridership surveys used as the principal tool for determining
rider satisfaction. The continuous management improvement
plan, common to many U.S. transit properties, is used, and
numerous monitoring and milestone targets are measured.
Vasttrafik also uses its version of total quality management
as evidence of its abilities to satisfy customers and improve
quality.

Passenger information needs were the driving force be-
hind Vasttrafik’s GoTIC traffic management scheme. Shel-
ter displays, information kiosks, stop-post displays, interior
vehicle displays, personal computers, and telecommunica-
tion equipment are all used to convey information in this
integrated system. A traffic and travel information center
was developed to provide passengers with information about
travel disruptions. Quality control criteria were established
by surveying users about their greatest concerns about pub-
lic transport; users’ responses led to the development of the
center. Passengers regard real-time information about ser-
vice disruptions as more important than minute-by-minute
countdowns to bus arrivals. A travel index, which takes into
account any disturbances in traffic flow and the passenger
load on different parts of the system, is used to optimize the
efficiency of the passenger journey and the overall transport
system. An automatic information support system has been
developed using static information stored in a database and
real-time information from the KomFram system. Quality
assurance is provided by feedback from operators and pas-
sengers collected in surveys and personal interviews.

Five percent of the Gothenburg population is eligible for
specialized transport services at any time, and 12% is eli-
gible some of the time. Vasttrafik is developing and refining

a “free ride model,” which is intended to help optimize the
use of FlexRoute services, as compared with shared taxis.
The goal is to have FlexRoute services cost no more than
50% of the shared taxi cost. The quality assurance function
is provided by (1) the automated trip notification system and
(2) the call logging component of the PLANit system. About
25% of passengers use the automated trip booking and noti-
fication system today, and smartcard technology is expected
to further increase the proportion of users. User satisfaction
continues to climb—at last count, 97% expressed satisfac-
tion with the system, with the service-minded drivers de-
scribed as the most significant factor in passenger satisfac-
tion.

In Jonkoping, Lanstrafiken negotiates with the operating
company and its labor union to develop a performance bo-
nus incentive plan. Incentive bonuses are provided for per-
formance judged to be better than that specified in the con-
tract. Passenger satisfaction is measured by rider surveys.
Quality control in the design and construction of the new
exclusive bus lanes was achieved through milestone reviews
by the Lanstrafiken staff, the busway designer, and the city
staff. An independent construction manager monitored qual-
ity control during construction.

Switzerland

Quality control and assurance for the new urban railway
in Zug will be provided by the public transportation staff,
which will conduct numerous thorough reviews during the
design and construction stages. Design reviews begin when
10% of the plan is completed and continue when 30%, 65%,
and 90% are completed. Construction management will be
performed by both the property and the Swiss Federal Rail-
road system.

Feedback from customers of the Mobility CarSharing is
quick and easy, as many customers provide this information
when reserving a car. Quality control is also measured by
periodic user surveys. Performance at the call center, in-
cluding waiting time per customer, is continuously moni-
tored so as to readily identify areas for improvement and to
increase customer satisfaction with the system.

The quality of service provided by VBZ in Zurich has
been degraded by switch problems over the past decade.
The cold winters necessitate that switches be heated to avoid
icing up, but the heat causes the rails to expand, which can
cause service problems. Collisions between trams have oc-
curred as a result of switch malfunctions and driver error.
The quality solution to the collision problem is to provide
better signal information to the driver and to more frequently
perform manual checks of the switches, which are some-
times vandalized. Quality improvement efforts include bet-
ter maintenance of switches, automation of the switches,
and better training of VBZ personnel. VBZ is also upgrad-
ing its real-time information center to provide better infor-
mation to drivers and field maintenance staff.

VBZ has a very impressive maintenance operation, with
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0.7 maintenance workers for each driver. Maintenance qual-
ity is outstanding. VBZ performs all of its maintenance in
house at its own facility with its own staff. Complete re-
builds are scheduled every 6–8 years, increasing the useful
life of the trams well beyond the life tracked for financial
amortization reasons. Continuous daily monitoring of per-
formance ensures improvement in process and performance
of VBZ.

The VBZ quality programs are a model of efficiency and
are continually being updated. Zurich’s Modern Mobility
Management program was accorded exemplary status at the
2000 World Fair in Hannover, Germany.

England

Passenger satisfaction with bus service quality in London
is largely based on three critical items: journey time, wait
time, and staff behavior. Bus priority lanes and signals pro-
vide quality improvements by improving accessibility, im-
proving network efficiency, and shifting more trips to public
transport (and thus reducing traffic levels). The bus priority
system includes bus route length priorities (bus lanes and
gates), along with bus advance areas and lanes for queue
jumping (i.e., bypassing traffic queues at intersections). Bus
priority has reduced travel time by up to 35%, which has
helped generate an increase in patronage and a related 20%
revenue gain. Traffic signal priority for buses, using selec-
tive vehicle detection at intersections, has cut delays by 32%.
Additional quality initiatives include bus network improve-
ments, vehicle quality improvements, fares and ticketing
improvements, and supplemental bus priority. Remote view-
ing along the whole route is the next objective; the goal is to
monitor traffic flows and keep private automobiles out of
bus priority lanes and away from bus stops (violators will be
ticketed). The system will include on-bus and roadside
CCTV cameras that will monitor bus lanes, parking and
loading facilities, and passenger compartments.

Construction of bus stop improvements and purchase of
low-floor, easy-access buses is included in the quality up-
grade priority list. London Buses is introducing several other
quality initiatives: more buses, fare freezes, new Bus-Saver
tickets, the flat fare, ticketless bus travel, and more low-
floor articulated buses.

London Underground proposes to make the best use of
the city’s Underground network and make the best use of
available financing, whatever its source; the most important
factor is the way the assets are managed. Good industry
practice demands an approach that considers performance
and cost over the whole asset life-cycle of design, construc-
tion, maintenance, refurbishment, and replacement. London
Underground also believes that what is true for individual
assets is also true for asset systems. The Underground’s as-
sets should therefore be managed on a system basis, and the
quality of systems integration is the single biggest factor
influencing the future performance of the London Under-
ground. To maximize incentives to deliver, responsibility

for performance management should be where the systems
integration skills are—namely, in the marketplace. By con-
tracting with private-sector asset management companies on
a long-term performance basis, London Underground hopes
to access a stable, diversified set of skills and create incen-
tives for an efficient, innovative whole-life approach to the
business of managing, upgrading, and maintaining the as-
sets of the Underground.

Under the proposed PPP, full responsibility for the per-
formance of the assets will be accorded to the partners, who
will be free to make their own investment decisions. There
is no leeway when it comes to safety, however. London
Underground retains statutory railway safety responsibility
as “infrastructure controller” and can impose decisions uni-
laterally where safety requires such decisions. The format of
the London Underground PPP reflects not only the objec-
tives originally set by the central government, but also a
seasoned response to the environment in which London Un-
derground works. The division of responsibilities among
London Underground, the central government, the partners,
and the mayor plays to the strengths of each partner.

The 26 member companies of ATOC work together to
improve rail services through improved passenger informa-
tion, fare schemes that offer substantial discounts, publica-
tion of national rail timetables (incorporating all train
companies’ schedules) and conditions of carriage, and coor-
dination of assistance for passengers with disabilities.

The 1993 Railways Act set up a rigid framework for the
operating companies that is meant to reward success and let
failure occur if the operating companies cannot perform.
Two major accidents have caused ATOC to focus on safety
and infrastructure improvements through capital investment.
The Ladbrooke Grove diesel fuel fire and the Hatfield event
caused by either gauge corner cracking or fractured rail have
led to strong quality control and safety improvements.
ATOC believes that the quality of the inherited infrastruc-
ture from the central government was not good enough for
the level of service now being demanded by the traveling
public. ATOC recognizes that it must drive up quality of
service to a level that customers perceive to be reliable, at
the same time creating sufficient capacity to carry the fore-
casted 50% increase over the coming decade in passengers
who want to travel by train.

Replacing the infrastructure will occur in a variety of
ways, ranging from replacing broken rails to upgrading older
fleet vehicles. Identifying the causes of delay is relatively
simple, but of no comfort to the passenger; ATOC has there-
fore set up task forces to analyze not only the causes of each
problem, but also ways to fix it. These task forces will en-
able ATOC to rectify the underlying problems, to respond
more effectively when problems do occur, and to devise
robust contingency arrangements to ensure the return to
quality service.

Quality improvements have been made regarding punc-
tuality and reliability, but train operators acknowledge the
need for further improvement. New investment in trains and



27

infrastructure is an important step toward improved quality.
The industry punctuality record does not match current pas-
senger perceptions of service. Present scoring systems count
only the peaks on weekday commuter services and have a
huge allowance for the declaration of “void” days (which
are declared for anything deemed beyond the operator’s con-
trol, such as animals on the track, slippery track, or serious
infrastructure failure). Safety on the railways will never be
compromised for punctuality according to SRA. ATOC
members have considerable incentives for improving per-
formance, the first being to make customers happy so that
they will become repeat customers. ATOC members also
operate to performance regimes that earn the members
bonuses from SRA for exceeding the timekeeping targets
and penalize the members for missing the targets.

ATOC members have set up a joint National Performance
Task Force to coordinate local initiatives aimed at identify-
ing and rectifying the root cause of major delays. Of particu-
lar concern is the speed with which services get back to
normal after an incident, so that onerous subsequent delays
are avoided. ATOC members are improving their communi-
cations and problem diagnosis so that contingency arrange-
ments can swing swiftly into place.

Improving the infrastructure and system reliability re-
quires capital investments. The country’s entire rail system
will have a new train protection and warning system in-
stalled by the end of 2003, with full automatic train protec-
tion to be added to all high-speed lines. New customer infor-
mation systems that will provide real-time train information
are being installed at nearly every station. ATOC members
have instituted an internal “Teamtalk” program to encour-
age and collect employee feedback and suggestions for im-
proved quality service, as well as to make certain that infor-
mation flows both up and down the organization.

A variety of survey techniques have been used to evalu-
ate the effectiveness of each component of the ROMANSE
project. To measure user reaction, surveys were typically
conducted at bus stops, train stations, and other areas where
passengers gather; the results were compared against
baseline surveys taken before installation of the system. The
ROMANSE project also included an urban incident detec-
tion system, known as INGRID, which was evaluated using
data collected in the 7-month period from May to November
1994. Events that altered traffic conditions were classified
as incidents, and these incidents were categorized as severe,
moderate, or minor. The evaluation process revealed that
user confidence was most negatively affected by false alarms.

Monitoring and evaluating the socioeconomic benefits of
the project is extremely subjective at best, but efforts have
been made to express results in terms that can be reduced to
monetary units. The common yardstick for comparing the
products has been the amount of time, on some sort of aver-
age, that each user would have to save in order to justify the
capital investment (based on values of time set forth by the
transport department). The savings were relatively low
except for variable message signs and TRIPlanner, which

are installed at a wide variety of locations and which pro-
vide travel information useful for trip planning.

Upgrading quality on the dense and comprehensive net-
work of Travel West Midlands is difficult, but several qual-
ity initiatives are underway. Efforts at infilling and at pro-
viding express service on some of the most heavily traveled
corridors have been successful. The West Birmingham route
was carefully planned to provide quality service to students
and shoppers. Route branding has also been used to improve
quality of service on upgraded routes. Market analysis sur-
veys geared to both existing and potential customers are
used to measure and improve quality of service. Staff mem-
bers are also surveyed for their views on quality product
development. Future plans for upgrading quality largely fo-
cus on low-floor buses and partnerships to provide the nec-
essary infrastructure improvements. Improvements include
designated bus lanes, priority at traffic lights, and upgraded
facilities at stops, many with real-time information.

As the operator of Midland Metro, Travel West Midlands
ensures an integrated multimodal public transport network
and improvements in ticketing and fare collection proce-
dures. System reliability has been improved through up-
graded scheduled maintenance and investment in a new
maintenance facility. The number of timing checks on route
performance has increased. However, according to Travel
West Midlands staff, safety remains Travel West Midlands’s
priority. All stops are well lit and have CCTV and direct
intercom links to the control center. Where the Metro runs
parallel to the road, the trams are governed by the same
speed limits that control all other traffic. In central business
areas, trams slow for the benefit of pedestrians. Trams are
also fitted with warning bells. Special crossing points with
unobtrusive fencing enable pedestrians to cross the tracks
safely. The lightweight overhead power wires are well out
of reach. Where the system runs along the road, wires are at
least 5.8 m (19 ft) high, except where the line runs under
bridges, where they are still 5 m above the road.

BUS AND RAIL MAINTENANCE

Maintenance programs and responsibilities varied among
countries, transport companies, modes of transportation, and
related infrastructure. The transport service providers vis-
ited during this mission were almost exclusively contrac-
tors, with responsibility for rolling stock maintenance speci-
fied in their contracts.

Generally, bus transport service was provided through a
tendering process, with the responsibility for maintaining
the rolling stock outlined in the contract and the reliability
of the bus fleet measured through contract performance
specifications. For the infrastructure related to the provision
of bus transportation, responsibility was generally split be-
tween the owner (responsible for street furniture, customer
information systems, and bus transfer stations) and the con-
tractor (responsible for bus maintenance facilities).
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Light rail (i.e., tram) transport was generally provided
through a tendering process for operations and vehicle main-
tenance with the capital investment (i.e., vehicle purchase)
supported by the owner (i.e., municipality or government).
Heavy rail transport was generally provided through a ten-
dering process for the operation and maintenance of rolling
stock, with the infrastructure maintenance the responsibility
of the public sector. This arrangement was especially com-
mon with the shared right-of-way track and power infra-
structure.

Special transport service (i.e., paratransit and elderly ser-
vices) was exclusively provided through a tendering pro-
cess, with the maintenance responsibility for rolling stock
provided by the contractor. Street furniture was minimal and
incorporated into existing “big bus” service.

Sweden

Maintenance responsibility for all modes of transporta-
tion service belongs to the service operator. During the ten-
dering process, expectations in terms of fleet reliability (i.e.,
maintenance) are included in the contract specifications.
Specific performance standards are stipulated, with both in-
centives and penalties. Although contract specifications vary
somewhat throughout the region, contract payment is gener-
ally valued at 75% of the tendered amount and 25% of the
farebox receipts. There is a 10% (of base tender) incentive
based on a quality-of-service survey conducted twice yearly
and representing 15% of trips. Incentive bonuses are earned
for customer satisfaction levels of 80% or higher. Penalties are
assessed for missed trips (3,000 SEK), trip performance below
90% (1,000 SEK), inadequate trip signage (i.e., destination
and route designation) (3,000 SEK), and failure to have the
free Metro publication onboard a bus (1,000 SEK). The incen-
tive program and the penalty program help ensure reliability.

Maintenance responsibility for system and common in-
frastructure assets belongs to the municipality or authority.
This responsibility applies to the operating communications
systems, customer information systems, track and electrifi-
cation systems, fare collection systems, and street furniture
and equipment. The authority typically contracts the main-
tenance service to the original equipment manufacturer, with
incentives and penalties to ensure a high level of perfor-
mance.

Switzerland

Maintenance in all transport agencies visited was the re-
sponsibility of the operating companies, with the single ex-
ception of the shared railway, which was maintained by
SBB. In Zurich, VBZ’s goals for the year included reducing
the number of switch problems by 10%. This goal resulted
when a review of system delays and lost trips identified
switch failures as a leading cause of system interruptions.

One problem with the new Cobra tram cars in Zurich is
that the cars, at 36 m, exceed the physical capacity of the

maintenance garage. The operating company is exploring
means of “bending” the car into the garage—once inside,
the car will then be moved onto the maintenance tracks. This
new method points out the need for ensuring full integration
of all aspects of the system, including the supporting infra-
structure.

England

Maintenance in both bus and rail systems is a mix of
private, public, and partnership endeavors throughout the
three cities visited. The greatest challenge lies with the rail
infrastructure of the national railroad and the London Un-
derground. Investigations of recent derailments and acci-
dents show the cause to be deferred or delayed maintenance
of the signal systems or track.

LOW-EMISSION VEHICLE TECHNOLOGIES

Transit properties in Europe began aggressively experi-
menting with alternative power plants and fuels beginning
in the early 1980s. Two primary public policy methods are
used in Europe to reduce bus pollution. The first method
uses traffic management techniques, such as signal
prioritization and dedicated bus lanes, to ease traffic conges-
tion, thereby reducing idling times for all modes of traffic and
encouraging people to choose mass transit. The second method
is the testing and implementation of different power plants on
the bus and the use of cleaner burning fuels such as ultra low
sulfur diesel (ULSD), compressed natural gas (CNG), and liq-
uefied natural gas (LNG). These methods require the support
and active participation of transit properties.

Clean Diesel

The combination of ULSD and particulate filters on new
diesel engines is what is referred to in the industry as “clean
diesel.” ULSD is diesel fuel with less than 30 parts per
million (ppm) of sulfur content, as opposed to regular diesel
fuel, which has more than 500 ppm of sulfur. When
combined with the use of newer model diesel engines
equipped with particulate filters in the exhaust system,
ULSD reduces emissions significantly across the board com-
pared with regular diesel, especially the reduction of
particulate matter.

CNG and LNG

Both CNG and LNG are defined as alternative fuels, and
different engine and power trains are needed for their opera-
tion. CNG is a technology that has been in service through-
out the world for over a decade, and CNG fueling infrastruc-
ture is available in most countries. The experience reported
in the European cities visited, however, shows the per-mile
cost of CNG to be higher, and the range between fill-ups
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lower, than is the case with diesel fuel. These two factors
have been the primary reasons for CNG’s relatively low
market share.

LNG has an almost negligible market share because of
the relative difficulty in both obtaining and handling the
fuel. Except for a small pilot program that was canceled
several years ago in Birmingham, England, and three LNG
buses currently being operated in London as a pilot, the use
of LNG is rare.

Diesel-Electric Hybrid Buses

Diesel-electric hybrid engines are another alternative pro-
pulsion system. Simply stated, these power plants have a
small diesel engine that powers a generator that charges a
set of batteries that, in turn, powers the electric drive motor
on the bus. In addition, the diesel engine can, depending on
the hybrid configuration, engage and provide electricity di-
rectly to the motor when additional torque power is needed,
such as on an incline or when pulling away from the curb
with a heavy load. However, for much of the duty cycle, the
small diesel engine is operating at a rate that maximizes the
efficiency of the engine, thereby optimizing fuel consump-
tion and minimizing emissions. Regeneration techniques,
such as using the braking power of the bus to further charge
the batteries, also improve the power plant’s range and low
emission levels.

When the diesel engine on a hybrid is a clean diesel en-
gine, emission levels are extremely low. However, hybrid
technology is still in the early stages of commercial use,
and, thus, its capability for long-term, heavy-duty transit
service is still in question. In addition, the capital cost, at
least in the United States, of procuring the bus itself has
recently been as much as 40% higher than comparable die-
sel or CNG buses. But the fueling infrastructure needed is
no different than that needed for a normal diesel bus.

Trolleybuses

Trolleybuses are powered by electricity. Overhead power
lines carry electricity to trolleybuses via articulated poles
attached to the bus roof, in much the same way as trams are
powered. Although trolleybuses have almost zero emissions
(not counting the emissions created at the power-generating
source), a trolleybus can be nearly twice as costly to pur-
chase, and the cost of building and maintaining the wiring
infrastructure is high. In addition, trolleybuses have the de-
cided disadvantage of running on inflexible routes, just like
light rail, because they can only be operated where there are
existing overhead wires.

Fuel Cells

Fuel cells for vehicle power plant applications have been
in development for over a decade. Although the widespread
economical use of fuel cells, particularly in engines large

enough to power a transit bus, is estimated to be 10–20 years
away, fuel cells promise a power plant that uses a poten-
tially renewable fuel and that produces zero emissions.

A fuel cell converts the chemical energy of a fuel into
electricity without combustion. Currently, fuel cells use hy-
drogen gas as the base fuel. In most applications, a series of
individual fuel cells are combined in a “stack” configuration
to produce the needed amount of electrical energy. The indi-
vidual fuel cell itself generally consists of two flow plates
with an electrolyte membrane in the middle. The membrane
is usually covered with a catalyst to start the chemical reac-
tion. Hydrogen gas is pumped over one side of the mem-
brane, while oxygen is pumped over the other. As the hydro-
gen passes over the catalyst-covered membrane, it
dissociates into positively and negatively charged ions. The
positive ions pass through the membrane because they are
attracted to the oxygen molecules, and the negative ions are
collected at an electrode on the membrane and produce an
electrical charge. Depending on the application, the energy
from this electric current either runs an electric motor di-
rectly or continuously charges a battery that, in turn, powers
the engine. The only emissions are water or water vapor and
heat.

Currently, the hydrogen fuel itself is most often processed
from natural gas. There is, thus, a certain amount of energy
used, and emissions produced, to create the fuel itself. How-
ever, hydrogen can also be produced by splitting apart water
molecules into hydrogen and oxygen using an electrolyzer.
This process, when using solar, wind, or hydropower, is
truly a green approach to producing hydrogen. There is also
the possibility that hydrogen can be processed from ethanol,
which itself is produced from renewable corn and other agri-
cultural crops.

Sweden

Beginning in the early 1980s, the city of Gothenburg re-
alized that traffic management policies, while effective, had
reached the level of diminishing returns and that further
emission reductions would need to come from vehicle
tailpipes. The result was a policy requiring the transit agency
to stop buying diesel buses. Although well intended, this
policy effectively caused emission levels to get worse over
the short term because no alternatively fueled buses were
then on the market, and the agency’s existing diesel buses
were forced to continue in service past their useful lives.

Over the long term, however, the great benefit of this
policy was to force the Swedish bus makers, Volvo and
Scania, to begin developing cleaner diesel engines, and to-
day the diesel engines these manufacturers produce are
among the cleanest in the world. Gothenburg city manage-
ment now agrees that it was a mistake to try and dictate the
means to an end, when it was the end result itself—lower
emission levels—that was important. Today, 1,450 of
Gothenburg’s 1,500 transit buses are diesel buses burning
ULSD fuel, with the average age of the fleet being 5 years.
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According to Gothenburg city management, future transit
bus purchases will likely be clean diesel vehicles.

The 50 remaining buses in the fleet are powered by CNG
and are fueled through a privately operated fueling station at
one of the transit garages. In addition, one hybrid diesel-
electric bus is being tested to determine its suitability for
revenue service.

All of the 250 buses operating in Jonkoping are clean
diesel buses manufactured by either Neoplan or Scania, and
the average age of the fleet is only 2 years. Hans Funck,
Arriva’s district manager, prefers clean diesel over the use
of CNG because of clean diesel’s “very comparable emission
levels and lower costs of operations.” The primary additional
cost of operating CNG are the higher marginal cost of the
fuel itself and, especially, the separate fueling infrastruc-
ture. (Funck’s experience with CNG comes from Arriva’s
contract to operate the Malmo, Sweden, bus fleet. Malmo’s
120 buses operate on CNG and are manufactured by Volvo.
When asked why Arriva runs CNG buses in Malmo while
operating clean diesel buses in Jonkoping, Funck replied
that it was a political decision by the municipality.) Funck
mentioned that one rather ironic problem encountered with
the newest Scania clean diesel bus was that the engine runs
so cool that the particulate filter is not activated.

Switzerland

The Zug transit bus fleet is 100% diesel. The fleet runs
on ULSD, but the high average age of its fleet means that
very few clean diesel engines have yet been purchased. Ac-
cording to Stephan Kempf, engineer for the canton of Zug,
several CNG buses have been tested in previous years, but
they were found to be more difficult to maintain than diesel
because of the cost of the fueling infrastructure. The higher
cost led the canton government to make a business decision
to eliminate the use of CNG and purchase clean diesel en-
gines on all new buses as the fleet is upgraded.

Zurich operates some trolleybus lines, but the vast major-
ity of the bus fleet consists of diesel engines burning ULSD.
Zurich’s bus fleet is similar in age to that of Zug, and its
emissions levels, even with the use of ULSD, are higher
than would be expected with clean diesel buses. Zurich ex-
perimented with CNG buses for several years, but the pro-
gram has been canceled.

According to Beat Cagienard, deputy CEO of VBZ, until
recently the agency was moving toward the trolleybus as a
means of lowering emissions, but has since concluded that
“the trolleybus is a dying technology” because of its cost
and because of the availability of better methods of reducing
emissions. VBZ had commissioned a report in the summer
of 2001 that compared the costs and benefits of diesel buses,
CNG buses, and trolleybuses. In addition to concluding that
the trolleybus was not a cost-effective way to reduce emis-
sions, the report strongly favored clean diesel as opposed to
CNG. The study found that the benefit-to-cost ratio of CNG
was not as good as that of ULSD.

Cagienard said that “CNG would make a lot of sense for
a system that is basically starting from scratch… but a ma-
ture diesel system like Zurich cannot afford it.”

England

London has a fleet of 6,000 buses running over 600 routes
making 17,000 stops. London’s bus fleet consists of a wide
variety of types and ages. Although all London buses run on
ULSD, only the most recently purchased buses operate us-
ing clean diesel technology. The latest addition to the fleet is
a Volvo TL, a low-floor double-decker that will eventually
replace the old rear-entry double-deckers. As buses reach the
end of their useful lives, they will be replaced with clean diesel
buses. Beginning in 2003, London will run three fuel cell buses
in the hopes of furthering the development of this technology.
In addition, London is currently running three LNG buses in a
pilot program, but no results are yet available.

Several private carriers operate Hampshire County’s bus
system. These private carriers have experimented over the
years with a wide variety of alternative fuels and power plants,
but the vast majority of the buses consist of diesel engines.

The county ran a pilot using 12 CNG buses, but no infor-
mation was available about their performance. The county
has also run hybrid diesel-electric buses, but found their
performance and reliability to be poor, primarily because of
problems with the drivetrain. The county has no current
plans to experiment further with hybrids, but its staff be-
lieves that diesel-electric technology is promising and will
improve over time.

Hampshire County has also experimented with several
fuel cell buses, and officials believe that this technology is
for the long term.

Travel West Midlands’s bus fleet in Birmingham is made
up of many makes and models of varying ages, but all burn
ULSD. Travel West Midlands’s current policy is to pur-
chase only clean diesel buses, and the agency has begun to
take delivery of several hundred Volvo TL, low-floor
double-decker clean diesel buses, as well as many Mercedes
Benz 60-ft articulated clean diesel buses.

According to infrastructure manager Steve Jasper, Travel
West Midlands has experimented with CNG and LNG buses
in the past, but agency managers believe that “clean diesel
engines with particulate traps are actually cleaner.”

FARE COLLECTION

Sweden

Vasttrafik wanted its new ticketing and fare payment sys-
tem to support Gothenburg’s overall transportation goals and
to facilitate regional intermodal travel and transfer options
for passengers. The ticketing system was not viewed solely
as a fare payment function, but as an integral tool to help
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meet Vasttrafik’s customer service objectives and fare sys-
tem goals.

Vasttrafik’s customer service objectives are the follow-
ing:

• Depart on schedule,
• Provide information,
• Make the trip pleasant,
• Treat passengers well, and
• Get passengers to the final destination.

Vasttrafik’s fare system goals are the following:

• Create a stimulus for travel,
• Make sure that the pricing is equitable,
• Make sure that the ride is worth the cost,
• Increase prepaid revenues, and
• Make sure that the purchasing of tickets is flexible and

simple.

Today, Gothenburg has a farebox recovery ratio of 56%,
but in the mid 1990s Gothenburg was experiencing only a
30% recovery ratio, with a fare evasion rate of 15% on buses
and trams. To build an effective fare payment system, re-
duce fare evasion, and lower operating costs, the city fo-
cused on a comprehensive strategy that encompassed mar-
keting, fare policies, customer satisfaction, and technology.

Ticket inspectors were added to check for valid fare pay-
ment on the bus and rail. In addition, all tickets and transfers
are validated on the bus or tram as proof of payment. Along
with the increased inspections, the authority began a mar-
keting campaign built around the theme of “everyone profits
when you pay your fare.”

Nonpayment of fares on buses was a crucial issue for the
transport authority. As a means of speeding up boarding,
bus passengers could typically enter a bus using any door.
This practice made it easy for riders to avoid paying a fare.
In 1997, in a major policy change, passengers became
required to board the bus through the front door.

Another effective policy was to allow the contractors to
keep 25% of the passenger fares. The normal practice in
Sweden was to pay the private service providers through a
performance-based arrangement that did not include a per-
centage of collected fares. With this type of incentive con-
tract, however, service providers were encouraged to attend
to fare payment issues, to focus on increasing ridership lev-
els, and to develop controls to reduce fare evasion.

As a result of these efforts, fare evasion dropped to single-
digit numbers. There continues to be a concern about non-
payment of fares on the tram system, but a new smartcard-
based ticketing system that is being installed on the region’s
trams, buses, and rail lines should address this problem.

In 1999, when the different regional transport authorities
merged into one organization, Vasttrafik inherited two in-
compatible magnet-based ticketing systems (from different
vendors) and one contactless smartcard pilot. Although the

bus service is contracted out, Vasttrafik owns and is respon-
sible for the ticketing computers and systems.

One of the legacy systems, from ERG-AES Prodata, sup-
ported a zone-based fare system with basically one zone per
community. This system used single-ride tickets, value
cards, and period passes. The system was self-service, and
the fare instrument was a paper and plastic magnetic card
that was validated by machine.

The other system, Cubic Scanpoint A/S, supported a com-
plex zone structure that could have multiple zones per com-
munity. This other system also used single-ride tickets, value
cards, and period passes. Driver involvement was required
to validate the destination and farecard.

Vasttrafik’s decision to acquire a new smartcard ticket-
ing system for the region was based on several factors. Be-
sides the incompatible magnetic systems, the maintenance
costs were high on the current 15-year-old equipment. There
was also a concern that the older system, with its limited
capabilities, was susceptible to fraud. After a public tender-
ing process, Vasttrafik awarded a contract to the ERG Group
to deliver and support a comprehensive smartcard system.
The system was to be installed and operational by 2002 on
more than 200 trams, 50 trains, 26 boats, and 1,300 buses.
Plans are for the old fare collection system to remain in
place until 2004.

In addition to onboard equipment, the contractor will pro-
vide ticket processors, contactless smartcard validators, and
portable sales equipment, validation, and inspection devices.
The contractor also required GPS equipment to track ve-
hicle positions in order to calculate distance-based fares.

Auto-reload capability for the farecards is an important
part of the system, but in the early stages the system will
offer only prepaid farecards supported through a network of
vending machines, ticket offices, and mobile outlets. In sub-
sequent phases, the system will be enhanced to support
Internet sales, automated teller machine sales, and electronic
purse charges and credit cards.

With the new smartcard system, Vasttrafik will be con-
ducting a test to evaluate the merits of having passengers
check in and out by tapping their smartcard against the reader
as they board and disembark the bus or other transport ve-
hicle. If accepted by the public, this model relieves the cus-
tomer of calculating the exact fare and finding the exact
change because these tasks are done by the ticketing system.
The model also helps minimize fare evasion.

Gothenburg’s fare policies are regionally coordinated,
even though there are multiple transportation operators.
Fares are relatively expensive and provide about 56% of the
operating costs, and all rail systems are barrier free. To allo-
cate the fare revenues equitably among the operators, a sur-
vey is performed every 4 years to determine system use and
to establish the revenue allocation formula. Once the
smartcard system is used throughout the region, allocating
fare revenues will be easier and more equitable because ac-
tual customer transactions and boardings will be used for
calculations.
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Although the smartcard is being implemented on a re-
gional basis, the innovation is part of a national policy in
Sweden to move toward making travel on public transporta-
tion simpler across the different regions by using a common
fare payment instrument. Initially, the card will only support
a transit application, but the overall goal is to have the cards
be used to purchase other services.

Through the early 1990s, Jonkoping continued to see a
decline in bus ridership. At the same time, the merchant
base in the CBD was losing customers to the commercial
areas outside the city. In 1996, the city of Jonkoping and the
public transport authority (Lanstrafik) decided to leverage
their resources and work together on addressing the declin-
ing numbers of riders and shoppers.

Jonkoping has been successful in attracting riders back to
the system while increasing the farebox recovery from less
than 50% to almost 70%. On two new routes served by
articulated buses, the recovery is over 100%.

Patrons needing to purchase a fare ticket are required to
use the front door, while riders with a card or pass can board
through the other doors and validate their tickets at ma-
chines located at each door.

The transport authority’s current fare structure includes
single-ride payment, farecards, and passes or discount cards.
Fare integration for the patrons was improved by having the
fare tickets accepted on the ferries and rail system. Current
plans are to transition to a smartcard ticketing and fare pay-
ment system. With the smartcard system, the transport au-
thority is considering an option to integrate the onboard bus
computers, GPS system, and onboard ticketing machines to
allow zone- and distance-based fare models.

Over the years, Jonkoping has successfully implemented
various field tests demonstrating the use of multiple-appli-
cation, contactless proximity cards for electronic payment
systems in transportation. The city had already used
smartcards in programs to automatically debit and collect
payments electronically from vehicles traveling on multilane
toll roads and parking on and off the street.

Switzerland

ZVV is responsible for coordinating and administering
transport services for the canton of Zurich. This responsibil-
ity includes integrating the fare systems and distributing the
fare revenues. The fares in the region are zone based and
provide convenient fare integration for the customers, who
can use the same ticketing system across different towns,
transportation modes, or service providers.

Zurich, with an honor system or proof-of-payment fare
model, has fare inspectors to randomly check tickets onboard
the transport cars to determine whether passengers have a
valid ticket or pass for their journey. Customers are required
to purchase their fares before boarding the bus, tram, train,
or ferry vehicle. Fare tickets are sold at vending machines
located at the tram stops and stations throughout the city.
The machines accept only coins and do not return change.

The practice of not accepting bills or returning change im-
proves the reliability (i.e., availability for patrons) and helps
reduce the equipment maintenance and service costs.

The passenger fare revenues collected by ZVV are allo-
cated to each of the operators using negotiated agreements
and a service formula. Between 53% and 56% of the costs
are recovered from passenger revenues. The canton of Zurich
and the local governments provide the additional operating
funds based on a formula allocation and level of service.

The existing ticketing machines have been in service for
many years and do not offer the increased functionality
available with today’s technology and new electronic pay-
ment systems. Similar to other regions in Switzerland,
Zurich is in the process of moving to a smartcard-based fare
payment system. The new smartcard fare payment system
offers the region more options to increase fare integration
between service providers. In addition, the system stream-
lines the process for allocating passenger revenues back to
the appropriate operators.

In Zug, operators of the new urban railroad will be re-
sponsible for coordinating ticketing equipment and fare in-
tegration with the different private bus service providers. In
the initial phase, the fare payment process will use the exist-
ing systems and work to transition to a standardized regional
fare instrument.

England

Passengers in Birmingham can purchase a single ride fare
on any Travel West Midlands bus with exact change or buy
a pass or multiuse ticket at another location. The majority of
bus riders, 63%, use a flash pass to board a bus. The com-
pany has been field-testing a smartcard fare payment system
and is planning to implement smartcard systemwide.

The Midland Metro light rail line, also operated by
Travel West Midlands, operates on the proof-of-payment
model. On a random basis, conductors board the cars to
inspect the passenger fare tickets to ensure validity. The
fare payment and ticketing component of the Metro was
problematic from the initial opening. The ticket vending
machines were intended to accept coins and bill notes
and issue the full range of single, return, transfer, and
day tickets, including the day pass. However, the equip-
ment was slow and often experienced problems process-
ing transactions and issuing tickets. Because there was
only one machine per platform, there could be long lines
to purchase a ticket. The machines were not linked to the
Metro control center, making it difficult to monitor and
correct malfunctions or to download the data, which had
to be done manually. There was also a problem with van-
dalism of the machines. The situation worsened as the
equipment consistently malfunctioned and was not avail-
able for customers. With a high out-of-service rate, the
vending machines were removed from service at all stops
except for two terminals, West Bromwich Central and
Bilston Central.
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As a result of these problems, there was an increase in the
number of riders not paying to use the system. Subsequently,
in early 2001, conductors were hired to check fares on the
line. With the presence of conductors on most of the trams,
fare evasion became less of a problem.

The London transportation systems have been in the
middle of a demanding and difficult process to meet legal
and public mandates to increase the levels and quality of
service. At the same time, all of the transport modes’ different
governing and administrative groups had to redefine their
roles and make major changes to their organizational functions.

One of the first decisions made in this process was to
upgrade the ticketing and fare payment system with
smartcards in order to improve integration across all public
transport modes, making public transport more attractive for
patrons. The new ticketing system was designed to support
priorities to

• Improve interchange options and coordination of tick-
eting between service modes;

• Make the system compatible with the National Rail sys-
tem through a common ticketing and fare system;

• Speed up boarding by improving ticketing and elimi-
nating the need for cash transactions; and

• Simplify fares for London Bus, Underground,
Docklands Light Railway, and Tramlink.

In 1998, London Transport awarded a 17-year contract to
the Transys consortium to update the ticketing infrastructure
for TfL and London Underground and to develop and de-
liver an integrated contactless smartcard ticketing system.
The Transys group was required to replace the existing fare
collection equipment, including fare gates and onboard bus

devices, and provide new ticket vending machines and the
supporting revenue systems. New bus ticket machines have
already been installed on more than 6,000 London Transport
buses.

The Transys consortium, made up of four principal part-
ners—Electronic Data Systems Limited (EDS), Cubic Cor-
poration (CTS), International Computers Limited (ICL), and
WS Atkins—invested £150 million ($234 million) to de-
velop the new system for London.

One of the initial fare-payment-driven strategies put in
place to increase efficiency was a “pay before you go” bus
service. In October 2001, a new bus service, W7, was estab-
lished with the goal of speeding up bus journeys by reducing
the time buses wait at stops. Drivers on the route do not
accept cash payments; patrons must have a prepaid ticket to
board the bus. Ticket vending machines were installed on
the street at each of the bus stops for customers to purchase
a single ticket or a 1-day pass. The ticket machines along
these routes accept exact change only (i.e., no bills or notes).
In addition, sales outlets were established along routes to
sell 7-day and monthly bus passes and travelcards.

The smartcard fare payment system affords London
policymakers alternative strategies to develop programs and
target specific fare ticketing policies that support broader
transportation initiatives. The capabilities of the chipcard
technology can be used to overcome some of the barriers to
using public transport, make bus-to-bus and bus-to-Under-
ground journeys more attractive, and increase the number of
prepurchase options for passengers. An example of this
added flexibility is that London can now easily and quickly
implement a flat fare policy to encourage bus travel in the
city to complement the mayor’s proposed congestion charg-
ing scheme for central London.
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APPENDIX B—STUDY MISSION HOST
AGENCIES/COMPANIES

Sweden
Vasttrafik Goteborgsomradet AB
Goteborgs Sparvagar
Thoreb AB
Gothenburg Traffic Information Center (GoTIC)
Specialized Transit Service Authority
LogistikCentrum
PLANit
Jonkopings Lanstrafik

Switzerland
Amt fuer Oeffentlichen Verkehr (Zug Office of Public

Transport)/Stadtbahn Zug
SBB (Swiss Federal Railways)
Mobility CarSharing
Verkehrsbetriebe Zurich (Zurich Public Transport)

England
London Buses
Transport for London
Greater London Authority
Clear Channel/Adshel
London Transport Museum
Association of Train Operating Companies
London Underground
Hampshire County Council
Travel West Midlands

APPENDIX A—STUDY MISSION TEAM MEMBERS

Jeanne Krieg, Team Leader, General Manager, Eastern Con-
tra Costa Transit Authority (Antioch, California)

Debra Astin, Transit Planner, City of Scottsdale (Arizona)

Jeanette Berry, Senior Project Manager and Planner,
Chittenden County Transportation Authority (Burlington,
Vermont)

David Braun, General Manager, First Transit Inc./Greater
Peoria Mass Transportation District (Peoria, Illinois)

Philip Carroll III, Deputy General Manager—Operations,
Metropolitan Atlanta Rapid Transit Authority (Atlanta,
Georgia)

Agapito Diaz, Director of Revenue, Los Angeles County
Metropolitan Transportation Authority (Los Angeles, Cali-
fornia)

Marti Dilley, Manager, Statewide Systems, Alaska Depart-
ment of Transportation and Public Facilities

John Flynn, Vice President of Technology Management,
Chicago Transit Authority

Cynthia Gallo, Director of Safety, Massachusetts Bay Trans-
portation Authority

Susan Joseph, Senior Management Analyst, Regional Trans-
portation Commission of Southern Nevada

Joseph Marie, Director, Rail Service Delivery, Port Author-
ity of Allegheny County (Allegheny, Pennsylvania)

Danielle Matland, Director of Transportation, City of An-
napolis Department of Transportation (Annapolis, Mary-
land)

John Mickelson, Jr., Chief Engineer and Senior Director of
Engineering and Construction Management, Metropolitan
Transit Authority (Houston, Texas)

Kathryn Harrington-Hughes, Mission Coordinator, Director
of Operations, Eno Transportation Foundation (Washing-
ton, D.C.)
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APPENDIX C—ACRONYMS AND ABBREVIATIONS

ADA Americans with Disabilities Act
APTA American Public Transportation

Association
ATOC Association of Train Operating Companies
AVL automatic vehicle location
CBD central business district
CCTV closed-circuit television
CEO chief executive officer
CNG compressed natural gas
CTS Cubic Corporation (in London)
DDA Disabilities Discrimination Act (in

England)
EDS Electronic Data Systems Limited (in

London)
FTA Federal Transit Administration
GIS geographical information system
GLA Greater London Authority
GoTIC Gothenburg Traffic Information Center
GPS global positioning system
ICL International Computers Limited (in

London)
ISM International Safety Management
ITS intelligent transportation systems
LBI London Bus Initiative
LCD liquid crystal display
LED light-emitting diode
LNG liquefied natural gas
LRV light rail vehicle
ppm parts per million
PPP public-private partnership
ROMANSE Road Management System for Europe
SBB Swiss Federal Railways
SMS short message service
SRA Strategic Rail Authority (in England)
STS Special Transport Services
TCRP Transit Cooperative Research Program
TETRA Terrestrial Trunked Radio
TfL Transport for London
ULSD ultra low sulfur diesel
VBZ Verkehrsbetriebe der Stadt Zurich (Zurich

Public Transport)
ZVV Zurcher Verkehrsverbund (Zurich

Transport Association)




