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Chapter One

Serving the Suburbs with Adaptive Transit

L1 Introduction

Suburbia largely remains hostile territory for public transit in America and, indeed, much
of the developed world. Transit’s market share of every type of trip is steadily eroding outside of
central cities vLrtually the world over. Wath trip origins and destinataons spread all over the map,
trachtaonal fixed-route, fixed-schedule, radially oriented transit services are finchng it increasingly
difficult to compete with the pnvate automobile.

Yet against tbas backdrop, some metropohtan areas both m the United States and abroad
have responded to low-density development patterns by desigmng more flexible, market-
responsive forms of mass transit Many strategaes aim to ehminate, or at least marginalize, what ~s
the scourge of suburban transit services worldwlde - the transfer.

This study examines Adaptive Transit as a promising approach toward better serving
suburban markets. Initmlly, Adaptive Transit is defined and classffied. Case stuches from both the
Umted States and abroad are then used to examine experiences across ten different forms of
Adaptive Transit. "Best case" examples are cited, where possible. In additton to describing the
rationales and service features of chfferent forms of Adaptave Transit, case reviews focus on
evaluating performance ~mpacts, pamcularly with reference to "control cases" for winch
tradlttonal suburban services, in otherwise comparable se~ngs, remain m place. Moreover,
attenUon ~s given to matters of implementation. In most cases, the "software" 0.e., public pohcies)
that accompamed the "hardware" (i.e., technologies and servxce innovataons) was every blt 
~mportant in achieving success.

1.2 StruggLing in Suburbia

Throughout North America, m much of Europe, and even in most developing countries,
the private automobile continues to gain market shares of motonzed traps at the expense of public
transit systems. In the Umted States, just 1.8 percent of all person trips were by transit m 1995,
down from 2.4 percent in 1977 and 2.2 percent m 1983.1 Despite the tens of bilhons of dollars
invested m new rail systems and the underwriting of upwards of 75 percent of operating expenses,
travel shares for translt’s bread-and-butter market - the work trip - have fallen. Nauonwlde, 4.5
percent of commutes were by transit in 1983; by 1995, tins share had fallen to 3.5 percent.

,4anong the many factors held responsible for translt’s decline, the steady decentralization
of urban activities is toward the top of this list, if not the number one reason. Decentralxzation has
spread out trip origins and destinations, makang it increasingly difficult for hnear systems,
especially those focused on a single point (Le., downtown), hke conventaonal transit, to effectively
serve travel desires. However, anti-transit land-use trends have not only involved the spreading
out of points on a map. The very make-up of origins and destinauons themselves have worked



against transit. IncreasmgIy, the site designs and land use configurations found in the suburbs are
poorly suited to transit riding. Many new office and professional workplaces are situated in
"parks", featuring vast green spaces that separate buildings, branch-and-loop road systems that
comphcate bus routing, and abundant, free parking. Many are devoid of such basic provisions as
on-site bus shelters, bus staging areas, and even sidewalk networks. Contemporary shopping
centers are often even less transit-friendly. Bus riders are sometzmes dropped off on the periphery
of shopping centers, forced to wade through a sea of parked vehicles to reach front entrances. The
perimeters of many shopping malls do not even have sidewalks. Master-planned residential
enclaves of suburbia are sometimes even worse offenders. Besldes the loop-and-lolhpop
configurations of streets, increasing numbers are walled-off from surrounding areas, presenting
physical obstacles to any kind of lateral movement.

1.3 Adaptive Transit

Suburbamzation has not crippled translt systems in all instances. Some citaes and regions
have formed transit services that are holchng their own against the automobile, m some cases even
grabbing larger market shares of urban travel. These are places that have been superbly adaptive,
almost in a Darwinian sense. Notably, they have found a harmonious fit between mass transit
services and their cityscapes Some have done so by reshaping their bmlt environments so that
they are more conducive to translt-richng - namely by creating dense, urban-like nodes along
linear corridors, and bmlchng rail networks to serve them. However, creating rail-oriented
development has its hmatataons, not the least of whach is the continuing preference of Americans,
Europeans, and most others for low-density hying. Moreover, tax1 transit is not a cost-effecrave
option for many metropolitan areas under three mallion inhabitants.

Adaptive Transzt is a polar-opposite response to New Urbanism, Transit ViUages, and
other popular design movements. Namely, it accepts, rather than trying to alter, low-denslty,
market-driven patterns of growth. It responds by adapting mass transit services and technologles
to better serve spread-out enwrons. It recognizes low-density development as an outcome of
rising affluence and the preferred hfestyle of many; accordingly, transit services are adjusted and
reconfigured to best serve th~s environment. And it is sensitive to political realities. There is apt
to be far less resxstance to reshaping transit services than to reshaping Iiving and working
environments. In a piece titled "The Marriage of Autos & Transit", Melvin Webber embraces the
very essence of Adaptive Transit:

If it’s true that the automobile owes its tremendous success to its door-to-door, no-wait, no-
transfer service, and if ~t’s true that the structure of the modern metropolis ~s incompatible
with large-vehicle transit systems ... I suggest that the ideal suburban transit system will
take ~ts passengers from door-to-door with no transfers and w~th httle waiting.2

The challenges of des~.gnhag mass transit to serve thinly spread development are immense,
though not insurmountable° Suburbia produces seemingly random patterns of trip-making, akin to
Browrdan motion whereto movement is seemingly from anywhere to everywhere. Decentraliza-
tion of jobs and retailing m many parts of the world has been largely responsible for the sharp
growth in cross-town and lateral trip-making. Instead of traveling radially along well-defined
corridors between suburbs and CBD, more and more commuters want to move tangentially, and

2



are often forced onto facfllues that were never designed or oriented to serve these movements. In
the Umted States, the share of work trips both beginning and ending in the suburbs increased from
39 perce.nt m 1970 to 52 percent m 1990.3 In Greater London, suburb-to-suburb commutes have
similarly echpsed radial journeys to the central city as the dominant commute pattern 4

A criticism of Adaptive Transit might be that by catering to low-density development, it
reinforces and perhaps even perpetuates sprawl and unsustainable patterns of growth. On balance,
we find tins criticism unconvincing. To suggest that urbamzation should be universally compact
and transit-oriented is to ignore pohucal reallUes and market preferences. While lifestyle
preferences for low-density hving maght indeed press the hmits of sustainability over the long run,
the preferred way to attack the problem of sprawl is to pass on true social and economic costs to
developers and consumers who build and live in these settings - in the form of sprawl taxes,
higher fuel prices, and the like. Of course, exacting such charges can be even more elusive than
containing sprawl. As long as there is underpricing of scarce resources, including land, and
spread-out settlements as a consequence, a sensible option for some regmns will be to adapt transit
to better serve this pattern. It is important to keep in mind that what matters most about cities ~s
people and places, not traveling. If anything, travel is something most people want to avoid. Our
planmng challenges lie with making cities and regions healthier, safer, and more enjoyable places
in which to hve, work, shop, and socialize Accordingly, transportataon planning should be
subservient to the broader commumty goals. Thus, we should not be creating urban environments
to promote transit - ttus puts the transportation cart before the land-use horse. Rather transit
should be serving land-use visions and realities, which m many cases means and will continue to
mean spread-out development. In the United States, dozens of regions have opted to build light
rail transit (LRT) systems in recent years under the belief that rail transit, in and of itself, prowdes
for a more sustainable future. Unfommately, most have allowed suburban growth - m the form of
shopping malls, campus-style office parks, and large-lot residential tract housing - to turn its back
on the LRT investments. The blunder of letting a wslon of transit rather than land use dictate
investment pohcy inevitably gets translated into poor ridership results. Translt investments that
fail to lure motorists out of cars and into trains and buses will do little to conserve energy, reduce
pollution, or reheve congestmn.

1.4 Forms of Adaptive Transit

Adaptive Transit takes on one or more of the following serrate features:

" Flexibility m routing and scheduling
" Demand-responsiveness
B Near curb-to-curb delivery
" Comparatively fast operating speeds
" Real-Ume information, for operators and passengers

Comfortable, convenient, and safe access and waiting enwronments

As noted above, what all forms of adaptive transit have in common is the rmnimizataon and
marginal~zatmn of switching routes or vehicles - what North Americans call "transfernng" and
many Europeans call "interchanging’. A popular expression used today in the transit industry is
"seamless~ services. It is well known within the transportation field that transfemng is much



despised, with some studies suggesting travelers perceive the physical act of switching vehicles
taking three times longer than it actually does.s As much as anything, adaptive transit services
aim to both expedite and reduce the perceived burden of transfernng. Whether done through
rouUng practices (e.g., route deviations), commumcafions (e.g., passenger information systems),
technologies (e.g., track-sharing), or choice of equipment (e.g., door-to-door vans), all forms 
adaptive transit share a common goal of expediting and easing the process of changing routes or
services, especially in the suburbs. In many ways, the challenges facing transit m suburban mar-
kets is :~:: alogous to those of goods movements in the global marketplace. The emergence of Just-
m-Tmae JIT) stock policies in manufacturing and trade has demanded that a near 0-error system
of traasfers be introduced.6 With the in-sourcing and out-sourcing of goods and raw matenals
from all comers of the earth, transbJpment between highways, railways, seaports, and airports
must today be as efficlently and tightly tzmed as possible if multinational compames are to remmn
globally competitive. Increasingly, mass transit services are being held to sirmlar standards.

Adaptive transit falls into three classes: (1) Technologzcal Innovations; (2) Bus-Based
Service Innovations; and (3) Small-Vehicle, Paratransit Services. Table 1.1 surmmanzes the types
of Adaptive Transit within each class, and hsts clties that have introduced these services and
reforms. While admittedly there is some overlap between the classes, this three-way breakdown
captures the gist of how adaprave transit services have evolved to date.

1o4.1 Technological Innovations

Technological ~rmovations have increased the speed and flexibility of traditional transit
servlces. Two types of technological innovations are Bus Rapid Transit services and Flexible
Technologies, like track-sharing.

Classes and Types

A. TECHNOLOGICAL
INNOVATIONS:
1 Bus Rapid Transit
2. Fiexable Technoiog=es

B. BUS-BASED SERVICE
REFORMS:
3 Seamless Transfernng
4 Tangential Routing
5 Fiextble Routing

C. SMALL-VEHICLE
SERVICE REFORMS:
6 Shuttles
7 Csrculators
8 Zonal Networks
9 SubscnptJon Services
10 Paratransmt

Table 1.1: Classes and Types of Adaptive Transit

Examples Case Expertences

Busways, Pnonty Schemes
Trsck-Gufded Buses, Ratl Trsck-Shanng

Cunt~ba (Brazil), Quebec (Canada)
Adelatde (Austraha), Kadsruhe (Germany)

Timed-Transfers, Coordinated Seheduhng
Crosstown Surface and Express Routes
Route Dewat~on, D~ul-a-R~de

Edmonton (Canada), Portland 
Houston TX, San Jose CA
Ft Worth TX, Broward County FL

Home-Enci Shuttles, Work-End Shuttles
Act=v~ty-Center Circulators
Cellular Serv=ces,
Vanpoois, Club Buses
J=tneys, Shamd-Rcie Tax~s

Centre Costa County CA, Albany NY
Montgomery County MD, Santa Clara County CA
Tidewater VA, Harndton OH
Seattle WA, Houston "IX
Mexico CRy, San Juan PR, Mlam= FL
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Bus Rapid Transit

Bus Rapid Transit, or BRT, attempts to emulate the operations of urban rail transit using
comparatlvely inexpensive bus-transit technologies. The BRT concept contanues to evolve,
making any precise definition somewhat presumptuous. Regardless, BRT projects that have been
introduced or are being advanced embody some combination of the service features outlined m
Box 1.1 Perhaps most important are dedicated, exclusive rights-of-way that increase bus speeds.
Because buses travel on average at only around 60 percent of the speeds of automobiles using the
same street, any significant improvement in quality of service wtll require specml reserved lanes.7

Advanced technologies, signal pnorittzataon, and off-vehicle fare collection are other important
features of BRT.

Box I. 1
Bus Rapid Transit

¯ Exclus7tTvTtv: physical segregatlon

z4dvanced Bus Technologx: clean
fuels, llght-weight materials, low
floors, advanced communicatlons

5upDortTve Armature: slgnal
priorlties, bus turnouts, curb
real~gnments, automated vehlcle
locatlon, dlspatchlng, and routlng
systems.

Fxpedit~ous fare cQl!~ctTon &
#_O_a_c_Q~: off-vehlcle payment;
smart cards

The most substantial and expensive form of BRT involves an exclusive, dechcated facility
that only buses operate on. The Brazilian cities of Cuntiba, Porto Allege, and S~o Paulo, plus
Ottawa, Canada, have introduced extensive and successful exclusive busway networks. S~o
Paulo’s busway has been credited with carrying upwards of 25,000 passengers per lane per hour, a
figure that begins to match the passenger throughput of many underground metro systems,s In all
of these ,eases, buses run swiftly, headways are short, and stops feature high platforms that
expedite loading and unloading of passengers. Always, fares are collected prior to passengers
boardm~ a bus, reducing vehicle dwell time by speeding up the boarding process. The end result
is not only faster average speeds, but also more reliable, convement, comfortable, and safer
services. America’s only significant dedicated busway is Pittsburgh’s 6.8-male system, whose
ridershlp increased by 50 percent (from 20,000 to 30,000 daily) a decade after its 1983 opening,
despite a decline in metropolitan populataon as well as absolute ridership levels over the same
penod.9 Far more prevalent are HOV lanes that buses share with carpools and vanpools, such as
the Shirley Highway in northern Virginia and the E1 Monte Busway (techmcally a three-plus-
person HOV faclhty) m Los Angeles County. However, these are not true busways in that bus
operating speeds and maneuvers are restricted by the presence of other vehicles. However,
exclusiw~ busways can be costly and disruptive in the absence of preserved rights-of-way. For this
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reason, some cities have sought to speed up buses short of building dedicated facilities. In the
province of Quebec, Canada, both Montreal and Quebec City have introduced a series of priority
measures that enable buses to avoid some of the traffic congestion on surface streets, including
queue-jumper lanes, contra-flow lanes, shoulder lanes, and traffic signal priontization. Both
cities’ experiences with BRT are reviewed in this report.

The nation that has made the most headway to date m advancing BRT is France. The Paris
region (Ile-de-France) has embarked on the construction of a 170-k_m network of exclusive
busways and bus lanes, covenng a thard of the radaal and two-tbSrds of the circumferenUal routes
in Paris’s suburbs. The region’s fhst busway, Trans-Val-de-Marne (TVM), opened in 1993 m 
southern suburb of Pans. The new bus network will supplement an already extensive, 30Q-kin
network of exclusive bus lanes that traverse Paris’s city streets. Nice, France’s dedicated bus lanes
are even more substantlal than those in Paris, with concrete curbs physically segregating shoulder
lanes from regular through traffic.

Witlun the past year, BRT has received considerable attention m the United States. In
December of 1998, the Federal Transit Administration (FTA) solicited requests for proposals 
participate in a federal BET demonstraUon program; in June of 1999, ten commumties were
selected to participate in the federal BRT pilots.1° The P’TA Is particularly interested in Eugene,
Oregon’s proposal, whereto an assortnaent of exclusive lane configurations is planned for on a 10-
mile pilot corridor. Other elements of Eugene’s proposed system include low-floor buses, small-
velucle feeders, signal pnoritization at intersections, and comfortable, enclosed stations. Local
transit managers esumate the investment wall cost just 4 percent of what a comparable light raft
system would have. Another noteworthy demonstration project is planned for Northern
Virginia, where two engineering finns, Bechtel and Raytheon, have offered to build and operate a
23-mile busway linking Washington’s Metrorail system with Dulles Intemauonal Airport in
northern Virginia. The dedicated bus facxhty will lie in the mechan of the exisUng Dulles Access
Road and will cost approxamately $180 rmlhon to build, about a third the cost of extending
Metrorail service.

Flexible Technologies

Another set of technology-based innovations have sought to make fixed-route services
more flexible so as to shorten walk-access distances to and from transit stops. One approach
revolves track-guided buses, first introduced in Essen, Germany, and more recently applied an
Adelaide, Australm. Also called O-Bahn, thts technology relies on buses eqmpped wath guide-
rollers that steer the vehicles along dedicated tracks to achieve hugh speeds and efficiencies along
mainline corridors. In both suburbs and core citxes, vehicles exit the guideway and operate as
reguIar surface street buses, functioning ltke distributors and circulators. In Karlsnahe, Germany,
and several dozen other citaes, light-raft transit vehicles have been transformed - both m terms of
power sources and vebacIe designs - so that they can operate not only on surface streets (like 
tram) but also on regnlar railroad tracks (like a lugh-speed train), tn Karlsruhe, the mamage 
mainline and feeder functaons in a single vebacle has eliminated the transfer for many raft trips.

A more recent example of flexlble technology, first demonstrated on a test tine in Caen,
France, is Guided Light Transit (GLT). There, a hybrid vehicle (part trolley, part guided bus, 
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part traditional bus) is being developed that operates on a dedicated guiderail, drawing power from
an overhead catenary When operating off-hne, the vehicle is powered by a diesel motor. Its all-
directional wheel service is being billed as "a snake on tires". Being designed, built, and operated
by a consorUum headed by Bombardier, the system will cost only US$14 million per km versus
US$35 rnillion per km for a state-of-the-art light rail system. GLT technology is being targeted at
medium-sized crees winch cannot support an expensive grade-separated light or heavy-rail
investment. Nancy, France, expects to be the first city to imtiate GLT services over an enttre
corridor, w~th the first segment of 10 km slated to operate by the end of the year 2000. GLT trains
in Nancy will look similar to articulated hght rail vehicles, except they will operate on pneumatic
tires and will be guided by a single grooved raft.

More recently, the United Kangdom has gain prominence m the advancement of guided
bus technologies. Leeds and Ipswich were the fast Britash clties to introduce guide busways; in
both cases, however, only short busway links were built to provide queue-jumper lanes around
crowded street segments. More substantial is a driverless guided busway being planned as part of
the Centre West urban redevelopment project in West London. Another cutting-edge guidance
technology - a magnetac field generated by a low-level current passing through two parallel w~res
laid beneath the guideway - is being developed for the proposed Riverside Transit project along
the north bank of the Tyne Paver m Newcastle. Tauted as "Bus on Rail", the system employs the
same guJtdance technology successfully introduced on the tunnel transit system of the Channel
Tunnel.

1.4.2 Bus-Based Service Reforms

The second class of Adaptive Transit revolves the reconfiguration of traditional bus routes
so as to more directly serve trip origins and destinations as well as reduce out-of-vehicle waiting
and transferring tames Three types of Bus-based Service Innovations are: Seamless Transferring,
Tangential Routing, and Flexible Routing.

Seamles~g Tran~

As implied by name, seamless transferring makes the physical act of switcinng vehicles
and routes as effortless as possibIe. The most prominent form is tamed-transfer systems, fu’st
pioneered in Alberta, Canada’s two largest cities - Edmonton and Calgary - and since adopted by
many large bus transit systems m North America, including the Ottawa case reviewed m tins
report. In Edmonton, the regional bus system was completely overhauled in the mad-seventies to
mimic the area’s emerging cross-town and lateral commuting pattern. All services were
reorganized around some two dozen transit centers, in additaon to the maan downtown terminus,
with routes blanketing the city in a combined cnss-cross and radial fashion. Today, anywhere
from fiw~ to ten bus routes converge simultaneously on one of Edmonton’s outlying transxt centers
every 20 to 30 minutes. Translt patrons scramble from one bus to another to make their
connections, and almost like clockwork, buses depart three to five nunutes later.

Many U.S. and Canadian cxties have since tried to emulate Edmonton’s successes. A
recent survey of 88 U.S. transit operators found that 68 percent had some form of timed-transfer



services; among properties with more than 350 buses, almost 90 percent used timed transfers.~2
Seattle has combined timed-transfer networks with "fixed in/flex-out" services, ,nvolving buses
and vans that depart transit hubs at scheduled times, dehvering passengers to any location within a
service zone (the "flex" portion). After dropping off passengers, vans return to the hubs along 
fixed route on local streets (the "fixed" portion).

The design and integration of transit centers is key to the success of creating seamless
transfers. In most ciUes without extensive raft networks, transit centers are often located m or near
shoppi: ~ malls and other activxty centers. Raft crees wlth timed-transfer bus services, like
Portland, Oregon, typically rely on rail stations as transfer points.

Two forms of "seamless transfer" services are pulse and coordinated scheduling. With
pulse schedules, buses arnve and depart transtt centers at approximately the same time, akin to a
pulse beat. Coorchnated services operates more loosely. Here, bus schedules are not strictly set;
rather, in hght of the often circuitous roadways found m suburbm, buses axm to arrive at transit
centers within more liberal time allotments, usually between 10 and I5 rmnutes. Portland’s
transfer program involves such coordinated scheduling.

Tangential Routing

Several cities have reconfigured bus routes to directly serve the suburb-to-suburb travel
market. This often involves introducing a "freeway flyer" express service wherein buses operate
along freeways (often segments of beltways) for the fine-haul component of trips. In crees like
Houston, tangential routes originate from park-and-ride lots. There, buses operate along I-hgh-
Occupancy Vehicle (HOV) Ianes for substantial segments. Other cities have sought to provide
speed advantages to tangential routes by introducing skap-stop services. Besides Houston, other
areas with tangentaal routes include San Dingo, Riverside (California), Suffolk and Westchester
counties (New York), central New Jersey, and metropohtan Washington, D.C. Metropolitan
Washington’s recently introduced tangential bus servxce, called "Smar~dVIover", operates maiPAy
along the beltway between Montgomery County, Maryland, and the mega-employment center of
Tysons Corner in Fairfax County, V~glma. Currently, it attracts some 700 customers a day, up
from 100 per day when it first started in 1998.

Flexible Routing

In some areas, buses do not strictly follow fixed routes, but rather devmte according to
rider requests. Route deviation services allow drivers to make small detours, e~ther along an entire
route, a specific points, or desxgnated checkpoints (Figure 1.1).13 Areas with route dewation
services available to the general public include Fort Worth TX, Broward County FL, Kansas City,
Missouri, Wknnepeg, Mamtoba, and Prince William County, Virginia. In the case of Prince
Wilham County, a rapidly growing exurb south of Washington, D.C., vehicle traclang and real-
time reservation systems have been introduced along with flexible feeder and circulatmn service to
provlde customers curb-to-curb services within an hour of a ride request. The flex-route feeder
service, called OmniLink, allows buses to devmte as much as a mile and a half en route to V~rgmm
Railway Express (VRE) commuter rail stauons.
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~S,~ area ORequest stop

Figure 1.,1. Forms of Route Deviation (Top) Enure Route: buses may leave a route at any point to
pick up riders (requested by phone) or drop off riders (as requested by an onboard passenger) m areas
adjacent to the service, as long as they return to the route at the point of departure, (Center) Point
Devlatwn buses deviate from a demgnated route and schedule only at pre-determlned locataons (points),
(Bottom) Checkpomt: buses vxslt fixed stops on a pre-determmed ume schedule, but deviate freely within
lhe area or quandrant to pick up indlwduals along the way and return to the fixed point on schedule
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Another form of flexible routing involves &al-a-ride (DAR) services. Here, small buses,
and sometimes vans, respond to advanced telephone reservations by picking up and dropping off
customers, door-to-door. Advanced request requirements vary, but m order to be reasonably
competiuve with the private automobile m non-captive markets, chents should not have to
telephone in more than an hour m advance. It is the multiple passenger features of dial-a-fide
servmes that lowers the per-passenger cost of daal-a-nde reIatave to taxl servmes. Dial-a-ride
servmes are sometimes hnked to fixed-route bus or raft services through timed-transfers. An
example is the DART (Direct Access to Regional Transit) services in San Diego County, whereto
vans and rninibuses provide curb-to-statmn connectaons between suburban residents and regional
light and commuter rail lines. Studies show d~al-a-ride servmes to be generally cheaper and more
cost-effective than fixed-route suburban services, and while tbas is attributable partly to higher
load factors relative to vebacle size, It is also largely a function of dial-a-nde servaces being
typmally contracted out to private operators.14

1.4.3 Small-Vehicle Service Reforms

The final class of Adaptive Transit exploits the inherent routing and speed advantages of
small vehacles to better serve suburban markets. Much of the success of small-vehicle services
hes m their flexibility and adaptability. Besides being more human-scale, small velucles, like
vans, jitneys, and mmibuses, offer a number of potentaal operating advantages over b~gger
vehicles: they normally take less tame to load and unload, they arrive more often, they stop less
frequently, they are more maneuverable m busy traffic, and, stuches show, passengers tend to feel
more secure since every one is closer to the dnverJs

Shuttles

Shuttle servxces provide feeder connectmns to mainline bus or rail routes. They generally
functmn as many-to-one or few-to-one services, and are best distinguished by which end of a trip
they focus on. The "one" end of the mp tends to be a rail statmn; thus, shuttles are most prominent
m large metropolitan areas. Home-end shuttles typically Iink residential neighborhoods with
mainline transit stops. Because they serve the general public, home-end shuttles are usually
sponsored by public transit agencies (though often competitlvely contracted out). Destination-end
shuttles normally link a raft stataon and a suburban activity center. Usually the actiwty center is a
large workplace or employment concentration, such as in the case of Contra Costa County
reviewed m ttus report. In such instances, employers normally sponsor these services. In a
handful of areas, like Montgomery County, Maryland, and Albany, New York, destination-end
shuttles pnncipally serve shopping mails.

Studies show that well-designed shuttle services can be an important inducement to
ridership on mainline transit servmes. In the case of 25 shuttle routes that tae into the CalTrain
commuter rail line along the peninsula in San Mateo, Santa Clara, and San Francisco counttes in
northern California, a 1996 survey revealed that 88 percent of passengers who used shuttles would
not have patronized the raft service in the absence of these feeder connectaons. Over half the
shuttle riders prewously drove to work along before shuttte services were imtaated, eliminating
over 1,700 single-occupant vehicle trips during peak hours. 16
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Circulators

Some suburban areas have introduced circular routes that either operate within or tie
together actavity centers, like shopping malls, medical complexes, sports centers, and college
campuses. Many circulator routes feed into mainline linear bus routes. Because vehicles often go
into local neighborhoods and operate on secondary roadways, vans and minibuses are often used°
Trips on ctrculators are usually short; thus, headways likewise need to be relatively short.
Actavity-center circulators typically provide midday mobility for suburban workers, either operat-
ing withJn edge cities or cormectmg employment centers with nearby shopping plazas° Two cases
reviewed in this report are drawn from Houston, Texas, and Contra Costa County, California.

Zonal Networks

A version of synchronized services geared to small vetucles is zonal networks. Recogmz-
mg that vans and rmcrobuses are best suited to relatively small geographic catchments, zonal
networks; co-tame the arrival of small vehicles operating Witban zones and large vehicles operating
between zones. Within-zone services function more or less as circulators, whereas between-zone
services emulate regsonal timed transit services. Thus, like other forms of Adaptave Transit, zonal
networks, involve the "seamless" integration of feeder and mainline services, though focusing on
the feeder (i.e., collection and distribution) ends of trips. An example is m Tidewater, Virginia,
which h~s created a "dxrect-transfer" network modeled after Edmonton’s timed transfer network.
There, feeder vans operate within cellular zones, and are linked to transit centers and bus transfer
points via radio correspondence. Before and after comparisons show that good tamed-transfer
connectaons across zones reduced crosstown bus journeys by as much as 70 percent compared to
travel umes prior to service Improvements.17 In Hamilton, Ohio, fixed route buses have been
replaced by flexibly routed minibuses that circulate within designated wedges, or cells, of the city.
Travel between wedges is made on mainline transit routes and from a downtown transfer center.
Orange County CA has created a similar zonal-based system, though using flexible DAR in heu of
fixed-route vans

Subscrip~zon Vans and Minibuses

Some U.S. transit agencies offer services to specific clients on a subscription (monthly fee)
basis, typically operatang vans and minibuses between suburban resldentaal neighborhoods and
large employment centers. In 1993, Seattle Metro operated over 500 vans, winch represented
almost 40 percent of all transit-agency sponsored vanpools in the country. In the Umted States,
the average publically sponsored vanpool recovered 60 percent of operatang costs through fares,
relatively high compared most bus systems (though substantially below the high levels of earher
,decades when private subscripuon services often generated profits).Is Experiences with Houston’s
subscription van services are rewewed in this report.
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Paratransit

Globally, the most popular form of small-vehicle, flexibly routed services are privately
owned and operated jitneys and microbuses, commonly referred to as paratranslt. Like DAR, they
provide door-to-door service, or something close to it. Jitneys and commercial vans have over the
years become vital mobility options m many developing countries, filling in gaps left unserved by
public tranmt systems and providing efficmnt feeder connections into rail stations. The archetypi-
cal servace consists of a constellatmn of loosely regulated owner-operated collective-ride vehicles
that follow more or less fixed routes wath some deviaUons as custom, traffic, and hour of day
permit. Tins characterizes the paratrans~t sectors of Mexico City and San Juan, Puerto Rico, both
reviewed in this report.

Although banned in most wealthy countries, a handful of U.S. cities today allow private
minibus and jitney operators to ply their trade as long as they meet minimum safety and insurance
requirements. New York City has the largest number of privately operated van services of any
American city - an estimated 3,000 to 5,000 vehicles (seating 14 to 20 passengers) operate, both
legally and Illegally, on semi-fixed routes and vanable schedules to subway stops and as
connectors to Manhattan. Surveys show that over three-quarters of New York’s commuter van
customers are former transit riders who value having a guaranteed seat and speedy, dependable
services. Miami also has a thriving paratransit sector that caters mmnly to recent immigrants from
Cuba and the West Indies who find jitney-vans a more famihar and congenial form of travel than
buses. Today, virtually all U.S. cities allow private shuttle vans to serve airports

A particularly promising form of paratransat marries advanced informataon technologies
and smaU-veincle service to form a type of "smart paratransit". Germany has experimented with
automated forms of demand-responsive transit using centralized computers to link waiting custo-
mers with flexibly routed buses and vans.19 In Winston-Salem, North Carohna, vans equipped
with automated vehlcle locator (AVL) transrmtters and on-board terminals are today used 
provide door-to-door, real-time services for elderly clients. And in Prince William County,
Virginia, similar types of smart paratranslt provide feeder links to commuter rail stops for the
general population.

1.5 :Report Organization

This report relies upon ten case studies to examine and evaluate experiences with different
forms of Adaptive Transit, both in the United States and abroad. Cases were chosen, where
possible, to Inghhght best practaces, though in many cases the jury is still out regarchng the
effectiveness of the servaces introduced. Other factors revolved in selecting cases included the
avaalability of reliable data and control sates as well as the willmgness of local transit officials to
provide in-field assistance.

It should be noted that some of the most ambmous efforts to date to create Adaptive
Transit have been targeted at specific markets, most notably transportation-chsadvantages groups
like the elderly and, more generally, clients of ADA (Americans with Disabfllues) programs
However, our report focuses exclusively on experiences with AdapUve Translt services that are
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available to the public at-large since translt’s future livelihood m the suburban marketplace will
depend ~’Tuclally on providing high-quahty services that are attractive to the general populous.

Why was the case approach adopted in this study, one might ask? The principal reason
was that there were insufficient numbers of cases, not to mention resources, to conduct a subject-
focused study of each form of Adaptive Transit. Moreover, in the course of carrying out this
research, it became evident that most case candidates had introduced multaple forms of Adaptive
Transit muovations, makang it difficult to isolate the unique effects of a particular approach.
Indeed, one of our conclusions is that different forms of Adaptave Transit generally work better m
combin~Ltion than on then" own. Accordingly, materials are organized by case-study areas, either
cities (or combinations of cities) or urban countaes. Figure 1.2 lists the study’s ten cases, along
with the chfferent types of Adaptive Transit innovataons introduced in each place. Experiences in
some places, like Adelmde and Kartsruhe, focus on a specific type of Adaptive Transit, notably
flexible technologies In other cases, such as Houston and Contra Costa County, a wide array of
approaches have been introduced. In the concluding chapter, we synthesize the findings across
cases to draw policy insights and conclusions.

Ia view of this study’s dependence on cases, a few words should be said about the pros and
cons of this approach. On the plus side, cases are contextually rich and concrete. When well
presented, cases can illuminate complex, underlying social and political dmaenslons that are
difficult to convey any other way. And cases often resonate with pohticians and the general
public, something which all too often scholarly works in the transit field have failed to do.
Research shows that cases are usually far more accessible and meamngful to those whose opimons
ultimately matter the most, elected officials. Politicians often rely on anecdotes to drive home
points. Thus they are more mchned to listen to cases, in part because voters and their constituents
often do. An interesting study of urban poverty in Boulder, Colorado, showed convincingly that
case-wise analysxs is more effective at mfluencing political outcomes than is variable-wise
analysis based on conventaonal statistical techniques.2° The research demonstrated that the
effectave use of cases can improve the assimilatton, recall, and recogmtion of data among policy-
makers who are given pnority-setting tasks. Scholars tend to think in terms of variables - e.g.,
studying how multiple factors, like gasoline prices, urban densities, and transit modal splits, track
each other over trine. Pohticmns and Iay-persons thank more in terms of cases - e.g., what do
experiences across several places tell us about a phenomenon?

Of course, a danger of cases is that they are umque, sometimes the result of peculiar
circumstances. Thus, there is the risk of over-generahzataon. The popular press is httered with
such examples - the uncovering of a "welfare queen" as "proof" that those on public assistance are
out to milk the system, the reporting of businesses shortchanging customers as a condemnauon of
corporate America, and so on. For these and other reasons, all cases, including the ones presented
m ttus report, should be carefully weighed m terms of what is generalizable and relevant and what
ts not. We try to be conscientious of this in the concluding chapter.
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PART ONE

BUS-BASED SERVICE REFORMS

Part One examines experiences in four case-study areas where the focus of adaptive transit
improvements has been on bus.based service reforms: (1) Houston, Texas; (2) Ottawa, Canada;
(3) Qudbec Province, Canada; and (4) Contra Costa County, California.
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Chapter Two

Dedicated Lanes, Tangential Routing, and Small-Vehicle Shuttles:
Houston, Texas

2.1 Synopsis

In sprawling Houston, Texas, one finds a diverse array of non-traditional transit services
that seek to better accommodate travel demands for destinataons other than the downtown.
Houston has not been shy in experimenting with new types of services, and m a number of
instances, the efforts have paad off. Line-haul transit operations are well-served by the nation’s
largest HOV network. Park-and-fide lots and transit centers provide connection points where
carpoots and neighborhood feeders tie into express bus runs. However, the HOV-feeder bus
arrangement is best suited for radial trip-making. Recognizing this, the regional transit operator,
METRO, has introduced a myriad of other supplemental services, most notably a cn’cumferential
route, cross-town and tangential bus routes, shuttle runs, activity-center crrculators, and even
contracted jitney services. Most of the small-vehicle operations involve public-private co-
participation -- either in the form of joint financing, or competatively contracted services.
METRO, moreover, has emerged as a nataonal leader in developing advanced translt technologies,
including on-board navigational aids, vehicle guidance using forward-looking radar, and real-tune
reformation systems. Houston represents an exemplary case in terms of planmng inputs and
efforts; however, whether these mlt~ataves will substantially pay off in the long term remains to be
seen. Regardless, Houston Is a city where the match between regional transit services and regional
settlement patterns is far better than in most place. This has to bode well for the future of transit in
Texas’s largest city.

2.2 Making Transit Work in Houston

Houston, Texas, is a city where public controls over land uses and property development
have never been popular. Among U.S. citaes, it alone shuns zoning. Low-density, spread-out
development has become a Houston way of life. If there is a U.S. city where adaptive forms of
transit rrrtght be particularly stated, it ~s Houston. And indeed it has been in Houston where some
,of the greatest headway has been made in launching new types of transit services that are sensitive
and responsive to scattered, low-density patterns of development. Houston today boasts America’s
largest Htgh-Occupancy Vehicle (HOV) network, one that is eminently well-suited to the spread-
out lay of the land. Houston has also experimented with as many forms of tangential bus services
,and smal~{-vehicle circulators as anywhere. And advanced technology has gamed prominence in
Houston’s translt planning, with METRO emerging as a national leading m developing automated
~a’ansit guidance systems as well as leading-edge passenger mforrnation systems.

Houston is one of the few U.S. metropolitan areas where pubhc transit’s market share of
commute traps has been on the rise. From 1980 to 1990, transit’s share of work trips rose from 2.0
percent to 3.6 percent, the fastest percentage increase in the country.~ Granted, xt started from a
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very small base, so there generally was only one direction to go - upo Yet, it is also true that
greater Houston is implanung a regional transit system, step by step, that is more in harmony with
the regional landscape than most American metropolises can lay clazm to. Rising ridership -
today two-and-a-half times what it was in 1980 - is a dtrect outcome.

In 1982, Houston was second only to Los Angeles m traffic congestion. Over the past 15
years, the region has invested upwards of a billion dollars annually on massive road improve-
ments, mostly financed by pubhc bonds backed by toll revenues. Congestion has consequently
fallen, desplte nsmg employment and traffic volumes, one of only three U.S. metropolitan areas
where tbas has been the case. From 1980 to 1990, average freeway speeds increased from, 38 mph
to 46 mph (61 kph to 74 kph).2

The needs of transit riders have not been overlooked, however. During the 1990s, transit
has received 21 percent of all monies spent on upgrading transportation, even though it claims but

32 percent of the travel market. A dedicated sales tax generates around $250 million annually for
transit. 4 Original plans called for building a massive heavy rail system, but they were rejected by
voters in 1973 and 1983. A light-rail proposal was gathering steam in the earty 1990s when the
former chairman of the regional transit agency (METRO), Bob Lamer, decided to run for mayor,
largely on the platform of scrapping rail in favor of a more cost-effective, bus-based alternative.
Upon winning the mayoral seat, Lanier moved quickly in designing a transit system suited to
Houston, instead of the other way around. Under Lanmr’s leadership, Houston has taken on the
mantle of America’s premaer example of AdapUve Transit.

2.3 Transit in a Polycen~’ic Metropolis

White overall densities in Houston and its surroundings are tow, the area is curiously also a
land of subcenters. Greater Houston probably has more widely dispersed activity centers - some
22 at last count - than anywhere else in the world.5 The Uptown/Gallena area claims some 26
milhon square feet (2.4 mi]_Iion 2) of o ffice s pace, more t han downtown Denver. Other Mega-
centers include the Texas Medical Center (the world’s largest medical complex with over 60,000
workers), the Energy corridor along the Katy freeway, and the Greenway Plaza area.

Subcentering set the stage for designing a transit network suited to serving scattered trip
origins and destinations. At the core of Houston’s all-bus system is the HOV network, designed
mainly to funnel suburbamtes to downtown jobs via bus, vanpool, or carpool (Map 2.1). There are
currently 108 kilometers of HOV lanes m the medians of five freeway corridors; the system is to
expand to 165 krns and seven corridors by the year 2000.6 HOV lanes are reversible, operating in
one directmn only - downtown-bound in the morning and outbound m the evemng (Photo 2 1).
Fly-over ramps link 24 park-and-fide lots to the HOV facilities.7

While technically an HOV facility, METRO’s planners prefer to think of the facility as a
dedmated busway that accepts smaller "transit vehicles" - vans and packed cars - to exploit
available capacity. In 1991 dollars, it cost around $4 rnilhon per kalometer to build, about half as
much as no-frills light-rail investments in San D~ego, Portland, and San Jose.8 Economies have
partly accrued from adding links in conjuncUon with freeway expansion projects as opportumties
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Photo 2.1. Bus and Carpools Share HOV Lane Houston

have arisen. Because average speeds more than doubled for buses that use the facihty, operating
costs have also fallen, by an estimated $5 million annually (in 1991 currency).

Cars wlth multiple occupants make up 94 percent of the 35,000 vehicles that use the HOV
lanes each day.9 Buses and vans each make up 3 percent. However, buses account for 34 percent
of the daily passenger throughput of 80,000. And on the North (interstate-45) HOV lane, the
majority of people traveling are aboard buses, t-hgh ridersl~Ap Is mainly attributable to time
savings - average bus speeds nearly doubled, from 26 mph to 49 mph, among express routes that
switched to HOV facilitaes.1° The Texas Transportation Institute estimates that the HOV lanes are
producing throughputs of 72 to 280 percent above that of comparable general-purpose freeway
lanes. In all, about 5 percent of the region’s workforce uses the HOV lanes each workday.

The biggest benefit of the HOV is travel-time savings° Freeway travel averages 24 mph
during rush hours, while HOV traffic speeds are typically 50 to 55 mph. Buses operatang on HOV
lanes enjoy typically save 8 to 12 rmnutes in travel time over what they would incur if they
traveled on regular freeway lanes. (Express bus passengers perceive even greater time savings.) In
return for faster service, passengers pay a premium that is typically two to four times higher than
what regular METRO bus users pay per mile of travel. Patrons seem more than happy to pay the
surcharge. Well over half of HOV lane users polled by the Texas Transportatmn Institute (TTI)
report that they chose to carpool or patronize transit because of the existence of an HOV lane 11

Aided by the HOV lanes and often subsidaes from employers, vanpools have become an
important feature of the local transportation scene - an entrepreneurial, small-vehicle form of mass
trausportatmn well adapted to spread-out development. In 1990, 15 percent of commuters were in
vanpools or carpools, one of the hghest rates m the countryJ2
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2.4 Houston’s Adaptive Transit

Metropohtan Houston’s Adaptive Transit services fall into three categories, locals; express;
and specialized. Locals function like regular bus routes, serving short-hop neighborhood trips.
Express routes provide direct, peak-hour connections, mainly along the HOV lanes, to downtown
and suburban centers. To aid transfers between local and express routes, there are presently 14
partxally enclosed transit centers (complete with seats, telephones, route information) and plans for
five more. Over half of local bus routes stop at a center.

".[’he chentele of local versus express services differ markedly. Locals serve mainly transit-
dependents (only 28 percent have access to a car) who walk-and-ride (93 percent). Express routes
serve mainly choice riders (93 percent have access to a car) who park-and-ride (92 percent).13

Park-and-ride connections to express runs tend to be fast and efficient. At the Addicks Park-and-
Ride lot off the Katy Freeway HOV lane, articulated buses depart every 3 minutes dtmng rush
hour.

Houston’s radial HOV arrangement provides superb services to the CBD; however, for
other destinations routes tend to be circuitous. To reach the Uptown/Galleria or Greenway Plaza
areas by express bus, for example, reqmres passengers to first go downtown. Presently, 29 percent
of downtown workers amve by bus, compared to just 7 to 8 percent of workers in the Uptown and
Greenway areas. The one-way operation of HOV lanes compromises the abihty to provide
reverse-commute and cross-town express services

In an all-out campmgn to better serve non-rachal trips, Houston has in recent years
introduced a number of unorthodox services. While some have struggled financially, they
represent a willingness to take risks and test unchartered waters. The seven speclalxzed, non-
traditional services hsted below are emblematic of Houston’s umque approach toward desigmng
Adaptwe Transit.

(l) Circumferential Routes. Houston has introduced the nataon’s only true circumferentaal
bus route - the TC Flyer which circumnavigates the Interstate-610 inner beltway,
interconnecting the Texas Medical Center, Uptown Galleria, and Greenway Plaza.
Operating on 15-minute headways throughout the day, the service was carrying some 900
passengers a day in 1996. However, because the TC Flyer runs so frequently, costs are
relatively tugh, producing deficits of $23 per passenger m 1996.TM For this reason, the
fiature of the TC Flyer is m question. Until a dedicated bus lane is prowded on the tuner
beltloop, local planners contend, the circumferential service will not achieve a sufficient
speed advantage to lure sufficient numbers of motorists into buses.

(2) Tangential Routes: METRO has experimented with several cross-town express
connectmns between park-and-ride lots and suburban centers. The most successful routes
serve the Texas Medical Center (TMC), where 14 percent of workers commute by bus, 
far the highest market share of all Houston edge c~ties. In all, 15 bus routes, most of which
operate laterally (rather than radially to or from downtown) connect TMC with six transit
centers, five park-and-ride lots, and a variety of residential neighborhoods in all parts of
the city. Transit’s success at the TMC stems partly from the demand-responsiveness of
tangential services, but also because TMC has a fairly transit-supportive bmlt environment
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Compared to other subcenters, parking is expensive at TMC, comparable to what it costs in
downtown Houston. 15 Moreover, parking garages lie on the periphery, whereas buses
provide near-door delivery. Most TMC employers underwrite commuting expenses of
employees who take transit or ride-share. TMC also has aa Integrated pedestrian network,
including second-storey skywalks, that enhances the transit-riding experience.

(3) Transit Centers and Coordinated Transfers. METRO currently has 15 transit centers,
with plans to open five more in the near future, Including one downtown. Four regional
transit centers are connected to the HOV system and are served by park-and-ride commuter
bus routes, while the remainder connect local and express service from neighborhoods to
the larger region. An array of buses (40-feet long, 30-feet long, and minibuses) feed into
transit centers on schedules that are reasonably well coor&nated with express services,
typically resultang in a 3- to 4-minute peak period wait and about twice as long a wmt in
the off-peak. Besides providing a safe, enclosed place to transfer between local and
express buses, the centers also provide a full array of bus route and schedule information,
telephones, and (in the case of some) real-time information on expected arrivaI times.

(4) Subscription Services. A number of private subscription buses supplement METRO
express services. Employers at Greensport, a small edge city north of downtown, sponsor
several subscription services that use HOV 1aries. The Woodlands, a master-planned new
town 40 krn north of downtown Houston, supports subscriptlon services that cater to both
employees and residents. More recently, the public sector has shown an interest in
devising subscriptaon services that reward loyal customers METRO’s Board of Directors
has endorsed a subscription bus program that would provide a $2.50 per trip subsidy for
regular long-distance commtuers, with fares based on METRO’s distance-based fare
structure. While approved by the board, this publicly sponsored subscnptmn service has
been placed on hold for financml reasons.

(5) Vanpools. Some 2500 vanpools, among the largest fleet anywhere, operate throughout
greater Houston, providing door-to-door services and filling in gaps left over by the bus
system. Many are sponsored by employers. METRO itself sponsors over 100 vanpools
that serves 35,000 monthly trips, most focused on suburban employment centers. METRO
provides subslches of anywhere between $10 and $35 per month for each vanpool,
depending on employer subsidy support.16 Vanpools have proven to be a cost-effective
alternative to non-radial bus runs. Their per passenger subsidy of under a dollar is just half
that of comparable park-and-ride express bus rims.17 The shanng of driving duties among
vanpool partictpants accounts for part of the cost savings.

(6) Midday Czrculators. A deterrent to riding transit to suburban job sites is the restricted
ability to get around in the midday. In response, METRO and employers co-sponsor
midday shuttles that c~rculate within UptowrdGalleria, TMC, and the Greenpoint areas. In
all instances, services are flee. At the TMC, circulator buses run from 5:00 a.m. to
midnight, with 21/2- to 5-minute headways during peak hours. The TMC circulator handles
some 8,000 passengers per typical weekday. While circulators are fairly expensive on a
per-mile basis, Houston businesses support them not only because they relieve the demand
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for expensive structured parking but also because they are perce:ved to provide a
marketing edge to office projects that are served.

(7) Jztneys. In 1995, Houston’s city council opened the marketplace to private jitneys,
1~ fling restrictions on fares and services. (Besides meeting driver and vehicle fitness
standards, the only restrictions are that jitneys cannot stop at METRO stops and vehicles
can be no older than five years.) Tins has unleashed competitaon, sometinng sorely needed
in suburban markets. Seeing the handwritang on the wall, METRO decided to get a step on
jitney entrepreneurs by contracting out supplemental van-stze services, called FasTrak, for
aa 8-krn stretch of the Westheimer Boulevard corridor.18 Several other corridors are
planned for jitney services. Jitney contractors can pick up all passengers who flag the
jitney along a route and carry passengers to their destination wlttnn a permitted area.
Jitney operators must operate between 6 and 9 a.m. and between 3 and 6 p.m., but are also
aUowed to ply their trade any other times of the day and week, as they see fit.

2.5 Future Directions and Technologies

While Houston may never be a place where mass transit captures a large share of vehicle
trips, it nonetheless :s a region where respectable enough mass transit services are being
mtroduced that very well could make a difference. Many things are working in transit’s favor in
Houston. One is a fairly clear vision among officials and the general populous about what kind of
city they want to be. Houston’s long-range plan, Access 2010, calls for a balance of capital-
mtensive roadway and transit improvernents. Winle It is largely left to the marketplace to
determane where and by how much growth occurs, the plan prowdes a clear statement of where
future transportation investments will be targeted. Importantly, xt preserves rights-of-way and
secures fian&ng for proposed projects. In addition to a vision, Houston has benefitted from a
’¢:sionary, Bob Lanier. I-hs unbending advocacy and willingness to stake ins pohtical future m
bus-based transit is what distinguishes Houston from many areas.

Houston’s wiUingness to take risks also bodes favorably for the future. Plans call for
continued experimentation with non-traditional services, Iike cross-town express runs. METRO
has begun retrofitting HOV facihties with new on-off ramps to provide direct connections to
subcenteI s, like Uptown/Galleria. It is also the only regional transit agency today actavely
experimenting with Advanced Vehicle Control Systems (AVCS). Using macinne vision and
lbrwardqooking radar sensors, METRO hopes to one day laterally and longitudinally guide buses
on and off of HOV lanesJ9 Biarticulated buses that serve transit centers and park-and-ride lots
would also operate more efficiently and safely with on-board gmdance systems. METRO officials
hope that one day buses will operate automatically along HOV lanes before heading off to other
destinations. Close spacing of buses would allow the carrying capacity of HOV lanes to increase
dramaUcally. An automated highway system would also allow buses to run in both directaons on
the HOV lane, potentially doubling the capacity of the current uhi-direct~onal facility.

Bes:des automated guidance systems, METRO is also exploring real-time ndeshare
rnatcinng between the western end of the Katy Freeway corridor and the Uptown Gallena
subcenter. A demonstration program ~s under way to see if instantaneous matching of people
seeking carpool passengers and those seelong carpool ndes is feaslble, both technologically and
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financially. The demonstration also includes real-time information on traffic conditions and bus
schedules.2° METRO is also pioneering the application of Digiplan, a touch-sensitive electronic
map that allows customers to touch then" origins and desfinaUon on display screens, and are then
given bus routes, schedules, and directions on how to use the bus m four different languages. If
new-age technologies are to find useful applications in the transit field, odds are that Houston will
be one of the fn"st places to introduce them.

2.6 Lessons from Houston

In greater Houston, transit aims to serve development rather than shape it. By improving
the quality of services to low-density, auto-reliant areas, of course, transit has unavoidably rein-
forced growth patterns. However, ttns is the Houston way, and to the credit of civic leaders, an
appropriate role has been defined for transit that is in accord with residents’ hfestyle preferences.

Houston’s transit operator, METRO, has been exemplary in Identifying markets and
targeting appropriate services tailored to those markets. More often than not, this has resulted in
non-tradiUonal transit service offerings, including tangential and circumferential routes, local-
express service 1ntegration, actlvity-center circulators, and various forms of shuttle services. The
combination of small-vel-ncle feeders and express buses operating on HOV lanes - most 1inked at
transit centers and park-and-ride lots - has produced a classic hub-and-spoke transit network.
Transit services within some suburban centers, most notably the Texas Medical Center, have been
as intensive as anywhere in the United States. Transit’s market share at TMC is likewise welI
above the national average for edge clues. Services to suburban centers should materially improve
when METRO completes the constmctmn of fly-over ramps from HOV lanes to the centers
themselves. The jury is stiU largely out on Houston’s efforts to mount functional and cost-
effectwe forms of Adaptive Transit servaces. Recent progress has been promising, and no one can
dispute that Houston is doing as well as any American clty in matctnng translt services to
settlement and trip-making patterns.
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Chapter Three

Busways and Seamless Transferring:
Ottawa, Canada

3.1 Synopsis

Thanks to far-sighted planning, metropohtan Ottawa today boasts a htghly functional bus-
based transit system well-suited to the region’s mixed settlement pattern - a compact center and
spread-out suburbs. Using a dedicated busway, Ottawa has achieved many of the advantages of a
rail-based rapid transit system, wlth an added bonus - vehicles can leave and return to the
gu:deway, thus reducing the need to transfer. A bus-based rapid transit system also provides
flexibihty advantages, like the abihty to open the system in stages. Today, Ottawa’s bus-ordy
guideway connects more than 200,000 daily passengers to the region’s urban centers Nearly
three-qu:~ers of all peak-hour trips headed to downtown Ottawa are by transit. Transffs share of
trips to suburban shopping and employment centers is as high as that to the downtowns of many
similar-s:ze North American regions. The most important service feature of the busway has been
its abihty to accommodate express bus and Imaited-stop routes that provide passengers with a
chrect, no-transfer nde between their homes and places of work. Today, virVaally all major
employment centers in the region can be reached with no more than one transfer between express
routes, whether they are on the busway or not. And contrary to conventaonal wisdom, greater
Ottawa shows that busways can attract high-nse development, including condomimum towers.

3.2 ~he Ottawa-Carleton Region

Greater Ottawa, Canada, physical landscape has sharp contrast. The core area :s qmte
compact for a metropolis of 720,000 residents. Outside the core, however, one finds classic
suburb:a, not unlike many medium-size Canadian and U.S. metropolises. A notable difference,
however, is the presence of a greenbelt, formed in 1959, that collars the city of Ottawa and its
early post-war suburbs. The protective greenbelt has proven its value over Ume as an instrument
for creating a built form conducive to transit riding - m Ottawa’s case, aboard buses that are well-
adapted to the mixed high-rise/low-rise lay of the land. As development has leapfrogged across
the greenbelt m recent times - concentratang mostly around two outlying town centers - a flexible
bus-based transit system has demonstrated itself to be the appropriate technology for the region.

The centerpiece of the region’s transit system is a grade-separated fight-of-way reserved
just for buses - what locals call a Transitway. Map 3.1 shows the region’s 31-krn Transltway, the
largest bus-only guideway m North America, in adchtaon to the greenbelt that rings the city of
Ottawa and its post-war suburbs. The Transltway plays a dual role: It both funnels buses into the
built-up core and, since buses can leave the gmdeway, provides an efficient conduit for transfer-
free connections to the spread-out suburbs.

29



\

\



3.2.1 Growth and the Economy

Ottawa, Canada’s capital, with a population of some 300,000 residents, is one of 11
mumcipahties that make up the Regional Municlpahty of Ottawa-Carleton (RMOC).I Situated
south of the Ottawa Raver in northeastern Ontario, RMOC’s jurischcuon extends far into the rural
countryside. Over 90 percent of the region’s 720,000 inhabitants, however, hve inside the green-
belt. During the 1980s, RMOC’s population grew at an annual rate of 2.1 percent, faster than any
urban area In Canada. Much of this growth occurred in and around newly designated urban cen-
ters outside the greenbelt, principally Kanata to the west and Orl6ans to the east (see Map 3. i).2

Downtown Ottawa (represented by the reset in Map 3.1) contains one-quarter of the
region’s labor force and around half of all federal jobs. As throughout North America, jobs are
rapidly suburbamzing, however - a fact that has not gone unnoticed by the RMOC in its long-
range phmning.

3.2.2 l~nstitutional Structure

E, ssential to successfully hnking transportation and land use in Ottawa-Carleton has been
regional planning and governance. The RMOC is the upper level of a two-tier municipal govern-
ment structure. Created by the Province of Ontario and modeled after Metropohtan Toronto, the
regional government was formed in 1969 to carry out comprehensive planning, invest in major
infrastructure, and provide regional services within a geographic spread almost four times the size
of Metro Toronto) RMOC’s elected members serve on the Regional Council, whose responsibili-
ties include overseeing regional transit services and planning for future development.4 The
Regional Council appoints members within their own ranks to the Ottawa-Carleton Regional
Transit C.ommisslon, or OC Transpo, the region’s transit operating authority.5

Local governments, wtuch make up the second tier of the regional structure, perform
primarily local functions, like waste collection and fire services. They also regulate land use
through zoning laws and subdivision approvals While the Regional Council wields approval and
veto powers over municipal zoning and subdivision actaons, in practice it rarely overrules the
wishes of a mumcipality barring any egregious conflicts with the region’s Official Plan.

.3.3 Creating a Transit Metropolis

3.3.1 The Official Plan

Crucial to creating a metropolis wlth viable transit services has been the Official Plan.
This document sets overall regional development policies, determines the types and locations of
major peirrutted land uses, and identifies regional infrastructure investments that are necessary to
,,;upport hind-use objectives. Plan development and approval is a shared responsibility of RMOC
and the 11 local municipalities°6
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3.3.2 Regional Development Strategy

As with all good plans, the Regional Council ftrst established a vision of the future. Based
on broad-based citazens input, m 1974 the Council endorsed a multi-centered urban structure:
downtown Ottawa would retain its position as the dominant commercial, employment, and
cultural center of the region, and would be orbited by a hierarchy of primary and secondary urban
centers. Outside these centers, market-driven (predomananfly low-density) patterns 
development would be largely permitted.

The chief instrument for acbaeving this physical form would be the Transltway. With a
vlslon in place and the agreement to bmld a busway to make the vlsion a reality, the Regional
Council turned its attention to land-use management. This led to the adoption of transit-oriented
development policles that called for substantial increases in the share of regional jobs located near
Transitway stations The long-term goal is far 40 percent of the region’s.lobs to be within walking
distance (400 m) of the Transltway. (In 1996, the figure was about 32 percent.) This means that
over the next two decades, more than half of all new jobs created in the region are to be near
Transltway statmns. The two pnnciple suburban catchments for job growth, the Orltans and
Kanata urban centers, are slated for over 10,000 new jobs.7 The Official Plan also requires
regional shopping centers of over 375,000 square feet (34,840 2) gross l easable s pace be s ited
near the Transltway or future extensmns.8

3.3.3 Transportation Strategy

Complementing the Official Plan’s Regional Development Strategy is a Transportation
Strategy that sets targets for transportatmn investments and gives specificity to the Trans~tway
concept.

Transit First Policv

Over the past two decades, an ovemding objective of the Official Plan has been to rely on
public transit to prowde much of the additional transportation capacity needed to accommodate
future growth. The 1974 Official Plan embraced a "transit fn’st" philosophy: improvements to the
exxsting transit system and the development of rapid transit should take precedence over all forms
of road construction and widening. The regional plan specifically called for creating rapid transit
services. No cornmatments were made on preferred routing or transit technologies.

The region’s "transit first" policy has paid off handsomely. From 1975 to 1986,
appro×imateIy one-tbard of the growth in total trips and virtually all of the increase in trips to
downtown Ottawa were absorbed by the transit system.9 During the same time, few
improvements were made to the road network serving the central area. In fact, in 1986 fewer
automobiles left the central area in the evening peak hour than in 1975.
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The Transitwa~

The Transltway has been the cornerstone of the Regional Council’s strategy to promote
transit riding and multi-centered growth. The idea of a Transitway surfaced m the early 1970s as
both a tool to guide growth and a response to the mobility needs of a rapldly growing population.
Ottawa-Carleton opted for a busway at a time when every other mechum-suze North American
metropohs investing m new transit systems selected the eminently more popular hght rail transit
(LRT) technology. Similar in size to Ottawa-Carleton, Calgary and Edmonton both constructed
regional light raft systems m the 1970s and 1980s, while Vancouver, the nation’s third largest
metropolis, bruit an elevated "advanced" light rail system called SkyTrain. The dec~smn to go
with a busway made Ottawa-Carleton region a mavenck of sorts, but m dollars and cents made
perfectly good sense. Relauve to the hght rail alternative, busways were shown to be 30 percent
cheaper to build and 20 percent cheaper to operate 10 Because of the busway’s relatively high
operatang speeds, the regmn has been able to get by with 150 fewer buses than would have
otherwise been needed to carry the same number of passengers on surface streets. These savings
exceeded the $275 milhon capital outlay for the first 20 kilometers of the busway.11

Today, Ottawa-Carleton averages more riders per capita than any similar sized transit
system i~a North America, includang those with rail. In 1991, its 133 unlinked transit traps per
capita was nearly double the 69 transit trips per capita recorded in Calgary and Edmonton, the two
tad-served Canadian cities of similar size. 12 Ottawa-Carleton has spent less than half as much as
these two crees on rapxd transit, yet enjoys almost double the ndershipJ3 In 1994, around 200,000
people used Ottawa-Carleton’s Transitway each day compared to the approximately 100,000 dmly
riders on the Calgary and Vancouver rail systems, and even fewer on Edmonton’s. And while
peak-period transit nderstnp decreased across Canada in the 1980s, it grew by 10 percent in
Ottawa-Carleton. On a passenger per guideway mile basis, Ottawa’s busway outperforms all other
North American busway and light rail systems built over the past two decades by nearly four to
one (Figure 3.1).

?aa important advantage of the regmn’s busways has been their staging flexibility; sections
can be mamediately put into service when completed, regardless if they are connected to the rest of
the system. This has allowed the busway to provide prompt rehef to congestmn hot-spots and to
exploit hind development opportunities as they avail themselves. Also, the region chose a novel
"outside-m" approach in building the system. Rather than constructing the more expensive down-
town sections ftrst, the Regaonal Council instead concentrated on first gemng some of the outlying
segments of the busway installed. Tins allowed more kilometers of excluslve busway to be built
faster wv.h available funding - which proved valuable m establishing momentum and gaining
pohucal credlbihty. It also allowed completed sectaons to be put into operation w~e other
sectaons were being built. Moreover, it meant that transit could influence the development of the
regmn to a much greater extent than had the inner hnes serving the already built-out urban core
been constructed first. It was fortmtous that Ottawa-Carleton was the fastest growing urban area
m Canada during the height of busway construclaon; as a result, outlying busway segments were m
a position to channel the growth that was underway. Today, per capita peak period transit usage m
Ottawa-Carleton is as high in suburban areas, where the Transitway fast opened, as in the older
estabhsh~d parts of the city.~4
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The Eventual System

In 1988, the Regional Council updated its Official Plan to extend the Transitway to the
inner edge of the greenbelt. As growth leapfrogs over the greenbelt, the Regional Council is
looking to the Transit-way to ensure that it occurs in a concentrated form. Presently, dedicated
freeway shoulder lanes are used along the busway to connect to the emerging urban of Orldans and
Kanata; because the freeway section along the greenbelt has no on/off ramps, buses can operate
along the shoulder lanes without interruption. Plans call for eventually extending the Transitway
itself to the Orleans and Kanata urban centers and possibly beyond, creating a strong east-west
growth axis and extending its reach to some 70 kilometers totaI.

3.3.5 Supportive Parking Policies

Complementing transit-supportive design initiatives have been policies aimed at restrain-
ing parking. When the Transitway opened in 1983, the federal government began eliminating free
parking for its employees and reducing downtown parking supplies. By 1984, downtown parking
was 15 percent below the 1975 inventory, despite a near doubling of office space. The federal
government also introduced flexibIe working schedules for its employees, producing a more even
distribution of transit usage over the course of the day.

BUSWAY
Ottawa

P~tsburgh

LIGHT RAIL
Edmonton

Boston
Calgary
Portland

San D~ego
P~ttsburgh

Sacramento
San Jose

Buffalo

16,800
4,515

3,906
3,754

2,143
1,299
1,275
1,244

[] 874
| 534
| 469

0 5,000 10,000 15,000 20,000
Passengers per route mile, first year of operations

Sources. American Public Transit Association (APTA), Transzt Fact Book (Washington, D C : APTA, 1991, 1992,
and 1993); data provided by the Canadian Urban Translt Association (CUTA)

Figure 3.1. Comparison of Passengers per Guideway Mile Among North American Busway
and Light Raft Systems, 1991 to 1993
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Supportive parking policies have also been introduced at Transitway stations themselves.
As shown in Map 3.1, OC Transpo has restricted park-and-ride faclhtaes to the Traasltway’s
terrmnuses to encourage the use of feeder and expresses as well as to maximize the development
potentiaJ of selected stations,t5 Additionally, several municipalitaes have introduced transit-
supportave parkang policies of their own. The City of Ottawa, for example, allows a reduction of
25 parkang stalls for every bus stall provided at retail centers (whether in the form of an on-site bus
stop or a stall outside a Transltway station that is physically integrated with the retail center).

3.4 OC Transpo: Adapting Transit to the Cityscape

The ’proof in the pudding’ that coordinated transit and urban development matters is found
in the world-class bus system that today serves the Ottawa-Carleton region and its impressive
rldership statistics. This sectaon examines how bus services have been adapted to the region’s
settlement pattern, and the resulting payoff.

Today, the regional transit carrier, OC Transpo, schedules a peak fleet of 800 buses that
provide some 2.1 million hours of annual service. This fleet moves more passengers per day than
any other comparable-size system in North America- on average, around 320,000 riders,
mcludmg some 200,000 on the Transltway.

Photo 3o]1. OC Trauspo’s Exclusive Busway. A bus heads westbound from the Smyth stataon, which
features tv:gh-nse housing and office development on one side. One station down m the background is the
Abbey station where addltiona3 high-rise housing has clustered
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3.4.1 Today’s Transitway

In 1996, the 31 kilometers of dedicated Transitway first called for in the Official Plan were
completed at a cost of around US$400 million, The system consists of three components: 25.8
km of exclusive busway lanes - set m an open cut, grade-separated from the surrounding road
system, with ramp access provided at key locations (Photo 3.1); 2 km of downtown bus-only
lanes; and 3.3 krn of mzxed-traffic operations along the Ottawa River Parkway. Supplementing
flus system are the 10.6 kilometers of reserved freeway shoulder lanes wlttun the greenbelt that
serve the Orltans and Kanata urban centers. Presently, the Transltway can be accessed at any one
of 34 stations or six downtown bus stops. The two beyond-the-greenbelt statlons - Or16ans and
Kanata - have been sited in the heart of the planned urban centers in advance of extending the
Transitway itself.16

The Transitway today functions as the backbone of regional transit services. On a per-
kilometer basis, it cames ten times as many person trips as the regional road system.17 Around 60
percent of all transit rides in the region include a significant component of Transltway service. At
peak load points, nearly 10,000 passengers per hour are carried on the Transitway. To carry tlus
many trips by automobile would require five freeway lanes per direcuon.

Ottawa’s Transltway operates just like an urban raft system. Buses stop at all stations (which
are spaced around a half kilometer apart in the central area and several kilometers apart elsewhere).
The two-lane (13-meter-wide) fac/hty has passing lanes at stations so that buses can overtake each
other. Platforms are up to 55 meters long to accommodate as many as three buses. Stations look
and function like those of a subway system; all are equ/pped with elevators, are weather-protected,
and have seats and schedule informataon. Some are connected to surrounding areas by pedesman
skywalks. The geometries and overhead clearances of the Transit-way were designed to altow an
eventual conversion to fixed-rail transit ff and when demand warrants such a change.

When passing through downtown, buses operate on a one-way couplet along Albert and
Slater Streets. The second lane, rather than the curb lane, is dedicated to buses. This avoids
confhcts with stopped and parked vehicles. Also at downtown stops, sidewalks have been
widened into the curb lane to provide more waiting space for passengers. Presently, downtown
stops accommodate over 30 different bus routes during peak hours and handle up to 25,000
boardings and alightings each day. Over 60 percent of regional transit traffic passes through the
Albert-Siater Street couplet. Because of these high loads and with passenger throughput
approaching the capacity of a surface transit system, OC Transpo is studying the feasibihty of
operatang downtown segments in a subway alignment.Is

3.4.2 Configuring Bus Services

What has proven to be the right "match" to Ottawa-Carleton’s lay of the land is a hub-and-
spoke transit network. However, unlike a rail-based hub-and-spoke system, the Transitway allows
an integration of mamhne and feeder services in a single vehicle. The same vebacle that whisks
along the dedicated right-of-way can leave the facility and filter into the region’s spread-out
neighborhoods, thus elilmnating the need to transfer.
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]aa all, three complementary types of services operate along or feed into the Transltway
(Figure 3.2). The "Rapid" lines (three routes numbered in the 90 series) operate solely along 
exclusl~e guideway, with buses cormng by every 3 minutes and stopping at each station. True to
their biding, they are swift, averaging speeds m the 45 to 60 km per hour range, even takang into
account stops and peak bus loads that are 15 to 20 percent higher than those of regular surface-
street bu, ses. I-hgh average speeds are possible because of the better schedule adherence afforded
by busway operataons and barrier-free (honor) fare collectaon, along with the use of multiple door
loadmgs at stations.19 Signal priontization at key traffic lights expedite bus movements along
downtown streets.

-- Express
...... Local Feeder

Source OC Transpo Transttway Programme (Ottawa OC Transpo, 1994).

Figure 3.2 OC Transpo’s Three Types of Transit Routes

Supplementing the Rapid lines are Express routes that connect residential neighborhoods
md empl!oyment centers during2~eak hours. Express buses run on 8 to 20 minute headways,
:sometimes in a skap-stop mode. To serve outljang employment’centers, OC Transpo also
operates counter-peak, or reverse commute, services. It is the express and reverse-commute bus
~mns that largely ehrmnate transfers. The same bus that picks people up near their residence also
deiiver them near their destinations via the Transltway. The elirmnataon of transfers has made
]Express ,;ervlces hugely popular- presently they account for the majority of OC Transpo patron-
age. Express services are an adaptaon of transit to settlement pattern par excellence. In Ottawa-
Carleton, it Is accepted that low-density hying environments are preferred by most residents, and
that transit programs should in no way seek to alter this settlement pattern, but rather to serve it.
While high-rise commercial development is actavely sought around Transitway stations, it ~s
l otally left to the marketplace to chctate where and at what densities housing gets built.

During off-peak hours, services convert to timed-transfer operations. Under this arrange-
merit, the Transltway functions exclusively as a trunkline - the three Rapid routes continue run-

37



ning, though on shghfly longer, 5-minute headways. Local feeder bus routes fan into surroundmg
neighborhoods, connected to Transitway stations, in synch, on 30-minute pulse schedules. Park-
and-ride lots at tern’anal staUons function as intercept points for r~ral catchments, serving
passengers living beyond the regmn’s urban areas.

An important part of OC Transpo’s infrastructure is its fully automated telephone passen-
ger information system. All stations and stops in OC Transpo’s service area have been assigned a
telephone number with a 560 pref~. Customers can dial and find out, for a particular stop, when
the next two buses are scheduled to arrive, as well as route status information, such as unexpected
delays - a valuable service in a place where sub-freezing winter temperatures are the norm.2I

Similar information is also displayed on large video displays at major transit terminals and
shopping malls - a real convemence to those who would rather spend five or so minutes before a
bus arrives window shopping than waiting.

Each month, OC Transpo responds to more than 850,000 inquiries on the automated
telephone system, primarily during the off-peak when headways are longest. The information
system enjoys high wsibility - one survey found 82 percent of reglonal households "knew about it,
and 26 percent used it on a regular basis° Also, the system has increased OC Transpo’s off-peak
patronage by an estimated 8 percent, based on a controlled statistical comparison of riderstup
changes m neighborhoods wxth and without access to the informaUon service.22

3.4.3 The Payoff

The superb adaptataon of OC Transpo services to the settlement pattern is reflected by
ridership statistics. OC Transpo currently serves around 35 percent of all peak-hour vehicle traps
ongmatmg in the urbamzed area. Moreover, it handles around 70 percent of peak-period work
trips to downtown (coming mostly from low-density suburbs) and nearly 30 percent of trips
generated by suburban employment sltes near the busway. Even regional shopping centers
designed for the automobile, but on the busway, enjoy alI-day transit modal sphts for shop trips m
the 25 to 30 percent range.23 At suburban job centers and retail plazas off the Transltway, transit
modal splits fall in the 5-10 percent range. The region’s high suburban transit modal sphts are a
testament to the fast, efficxent, minimal-transfer features of the busway.24

Development Impacts

The Ottawa-Carleton region has seen considerable land-use changes around Transltway
stations. In keeping with the Official Plan, several hundred thousand square meters of office and
commercial floorspace have been added wlthn a five-minute walk of suburban stations, with Blatr
and Place d’Orl6ans as notable standouts. Regional shopping maUs, Like St. Laurent and
Gloucester Centre, have also been physically Linked to the Trans~tway. And while not called for m
the Officml Plan, stauons like Westboro, Turmey’s Pasture, and Hurdman have seen nearby mad-
nse apartment and condom~mum development m recent years.
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During the boom years of 1988 to 1991, local officials estimate that a billion Canadian
dollars of development was added or at various stages of completion within a five-minute walk of
the Transitway. This was nearly four times the 275 million Canachan dollars spent on the 20
kilometers of Transitway that were in place at the time. While the Transltway itself did not induce
anywhere near this amount of investment, it unquesUonably had a strong bearing on where new
office, retail, and res:dential constructaon took place wlthin the region.

I| should be noted that It was never intended that land around all stataons be intensified.
Western sections of the Transitway were built on open parkland owned by the National Capital

Commission with no potential for development Other stations, like Ins and Lincoln Fields, were
placed in locations where physical site constraints and the presence of estabhshed single-family
neighborhoods preclude any significant new development from ever occurring.

3.5 Lessons

Ottawa-Carleton demonstrates the rewards of smartly adapting transit to serve the lay of
dae land. While its busway Is well suited to serving low-density development, at the same tame,
Uhanks to conscientious regional planning, it has been a powerful lever in guichng employment and
commerc:al growth. In Ottawa-Carleton, policymakers have understood and taken advantage of
~:,he two-way interaction between urban form and transportation investments.

Today, there is near umversal agreement that a bus-based Transitway system was the right
technological choice for Ottawa-Carleton. It provides a tugh level of service to the predolmnantly
]ow-dens:ty residences of the region, while also providing a focus for channeling future employ-
ment and commercial growth. Remarks Colin Leech, head of OC Transpo’s long range planning
section:

One of the major advantages of a busway compared to an LRT system is that It gives the benefits
of a fixed infrastructure without the drawbacks of a fixed guideway. The presence of a fixed rapid
transit infrastructure gives developers and the public the confidence that a h:gh level of service will
always be provxded to the stations, so that stations can act as a catalyst for promoting tmnsxt-
friendly patterns of development. The lack of fixed gmdeway allows incredible flexibihty of
operations. The new Transitway station at Place d’Oflrans is a prime example of how a busway
stxttion will be able to influence growth decades before a separate right-of-way is bmlt to it.25

The foundation for Ottawa-Carleton’s world-class bus network was established during the
1970s w:th the passage of an Offic:al Plan, and strengthened in subsequent updates. The Transit-
way was enlisted as the chief instrument for acbaevmg a multi-centered built form. As a result of
far-sighted pubhc policies, today Ottawa-Carleton boasts numerous examples of rind-rise office,
commercial, and residential development near Transitway stations. This traditaon continues. In
coming years, the Transitway will be used as a magnet for concentrating beyond-the-greenbelt
development.

It is important to note that the Regional Council first established a regional land-use vision,
and then developed a transportation strategy to achieve that vision. The Official Plan accepts that
most residents prefer to live in low-density residential settings and does not attempt to alter these
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preferences. The transportation "means" to support this land-use "end" was the introduction of a
highly flexible, integrated bus transit network. Buses fan into surrounding neighborhoods, and
provide either direct express services or feed into nearby Transit-way stations on a timed-transfer
basis. In contrast to most U.S. rapid transit systems, park-mad-ride has been discouraged as an
access means to Transitway stations. Tlms not only reduces parking lot expenses and frees land for
commercial-office uses, but also yields environmental benefits by elirmnating short-hop (high-
polluting) automobile access trips to stataons.

Currently, the region is engaged in a debate over whether to continue emphasizing a radial
transit system focused on downtown - specifically, whether scarce dollars should go to improve
downtown busway circulation by constructing tunnels or instead be used to extend the Transitway
to new town centers. Thxs debate turns on the question of whether downtown Ottawa will retain
its dominance as the regmn’s employment hub, or whether the pace of decentralization will
accelerate. True to Ottawa-Carleton’s tradition, land-use objectives can be expected to grade
which of these two transit investment strategies the region pursues over the next decade.

Notes

1. The region encompasses the Cities of Ottawa, Gloucester, Kanata, Nepean, and Vamer, the Townslups
of Cumberland, Goulboum, Osgoode, Rldean, and West Carleton, and the Village of Rockchffe Park

2 These areas have captured about 80 percent of new construction of single-family homes and townhouses
built m the region Between 1986 and 1994, more than twice as many people were added to urban centers
outside the greenbelt as inside it, almost doubhng their populations.

3. RMOC was created, through an Act of the Ontario government, m direct response to rapid suburbamza-
tlon and growth overspdling the boundaries of the City of Ottawa Comprehensive plamung within an area
large enough to encompass the region’s commutershed was considered essential. While there was some
local support for regional planmng, it only occurred because it was a legislatavely imposed requirement of
the Provincial government.

4. Other responsibilities of regional government include water &strxbution, wastewater treatment, sohd
waste disposal, region roads, social and health services, and mmntaining homes for the aged.

5. OC Transpo is a separate corporate body run by a nine-member Comrmsslon which reports to the
Regional Council OC Transpo serves a designated Urban Transit Area wNch in 1990 had a population of
586,000 and included the Crees of Ottawa, Gloucester, Kanata, Nepean, and Vanier, the Township of
Cumberland, and the Village of Rockchffe Park.

6. All development within the region takes place within the framework of the Official Plan, but amend-
ments to the plan are made from time to time based on requests from developers or local munlclpahties.
Imphcatlons of proposed changes are examined thoroughly before they are approved

7. The seven other designated PECs are Baseline, Tunney’s Pasture, Vanier, St Lanrent, Cyrvtlle, Blair,
and South Keys.
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8 The only exception is the Carlingwood shopping complex, which for htstoncal and geographic reasons
is being accepted as a retail destination that wdl be reached predominantly by private automobde.

9 Regk)nal Mumclpahty of Ottawa-Carleton, Community Profile (Ottawa. RMOC, Planning & Property
Department, Report 6-12, 1994).

10 Part of the operating cost savings is attributable to the regaon’s ambitious interlining of buses - 40
percent cff all vehlcles make a trip on one route and then deadhead to the start of a revenue-collecting
sectaon of another route rather than returning to the original route’s start. Th~s scheduling practice, which
shaved Ottawa-Carleton’s peak fleet requirement by 12 percent m the mid-1980s, could not be exploited
with a tad system.

11. J. BonsaU, Raptd Transit for the Automobde Age (Ottawa: OC Transpo, 1993).

12 Hxt by recessmn, ridersh~p has fallen to around 110 annual transit trips per resident. Ottawa-Carleton,
however, has weathered the recession as well as any Canadmn urbanized area, and with the exception of
Vancouver its relative Ioss of transit customers has been less than m other areas See OC Transpo,
Operating Statistzcs (Ottawa" OC Transpo, 1996); and J. Pucher, J., Public Transport Developments
Canada vs The Umted States, Transportanon Quarterly, Vol. 48, No 1, 1994, pp. 65-78

13. J. Bcmsall and R. Stacey, A RapM Translt Strategy into the Next Century (Ottawa: OC Transpo, 1994)

14. Ibid.

15. There are currently 1550 parlang spaces" 515 at the Place d’Odrans statmn (eastern terminus), 460 
Kanata, 300 at Greenboro (one statmn in from the South Keys terminus station on the recently opened
south line); and 275 at Basehne (terminus of the southwest hne)

16 The Regional Courted hopes these stations will act as magnets for concentrated, maxed-use develop-
ment. The Place d’Orl¢ans statmn, serving the surrounding bedroom resldentlal commumty of Orlrans
(approramately 50,000 inhabitants), hes in the heart of an evolving urban center that includes an indoor
shopping mall and the Cumberland townshlp’s new civic center. A slrr~lar process of transit-led develop-
ment is presently under way in Kanata and is being considered for a possible third beyond-the-greenbelt
urban center to the south, Barrhaven.

17. Bonsall and Stacey, op czt., 1994.

18 The downtown couplet can theorelacally handle up to 200 buses per lane per hour under 1deal operating
conditions. Scheduled bus volumes are today approaching 200 buses per hour Incidents of total system
faalure w~th downtown travel Umes of 45 minutes or more on cross streets now occur once every two to
three months.

19 J. Bonsall., op c~t., 1993.

20. Under slop-stop operations, buses skap certain stations and only stops when there is a wamng customer
at one of these stops who hafts the velucle for a ride.
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21 Electromc signpost strategically placed throughout the region monitor bus movements, relaying real-
time information to a centrahzed computer which m turn passes schedule adherence mformatlon, through
digital volce transrmssions, to customers who phone m

22. Sources: R Cervero, Urban Transit in Canada: Integrauon and Innovation at Its Best, Transportation
Quarterly, Vol 40, No. 2, 1986, pp 293-316, J Bonsai1, and M. Whelan, Better Information Equals More
Riders Paper presented at the annual meeting of the Canadian Urban Transit Assoclation, Quebec City,
Quebec, June 1981.

23 The main sources for these estimates are the 1986 Retad Survey and the 1986 National Capital Area
Origin-Destination Survey, both conducted by RMOC. The 1986 survey found the following transit modal
sphts for shopping centres that are currently served by the Transitway (or dedicated freeway lanes
connected to the busway): Rideau Centre - 61 percent; BtUings Bridge - 22 percent, Carlmgwood - 21
percent; St. Laurent - 16 percent; Bayshore - 13 percent; and Place D’Orl6ans - 9 percent At the time of
the survey, however, the Transitway dld not extend to Bilhngs Bridge, St. Laurent, or Place D’Orl6ans
Transit modal sphts have s~gnificantly increased to all of these shopping centers over the past decade. For
instance, 1993 figures released by the management of the St. Laurent shopping centre showed a transit
modal split of 32 percent

24 These modal split achievements are also partly attributable to stringent standards set in the Officml
Plan. The plan sets targets for peak-hour transit modal shares at screenlines along all major travel corn-
dots Targets are used in setting priorities among competmg road and transit projects along each corridor.
Currently, targets call for transit to attain a market share of 70 percent of trips to downtown, 40-45 percent
for destmauons near Transitway stations m the central area, and 30 to 35 percent for trips generated by
development near suburban stations and on the outer hrmts of the system To date. the downtown targets
have been reached and conslderable headway has been made m achieving the others.

25 Personal correspondence, dated April 24, 1995.
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Chapter Four

Bus Rapid Transit on Surface Streets:
Quebec Province, Canada

4.1 Synopsis

North America’s unchsputed leader in the development of low-cost forms of Bus Rapid
Transit has been the eastern Canadian province of Qu6bec. In Qu6bec City and Montr6al, regular
surface-.,;treet lanes have been reassigned to bus transit m an all-out campaign to create rubber-tire
services that begin to match some of the operating features and speed advantages of underground
metros, but at a much cheaper pnce tag. An overarching philosophy in both cities has been to give
priority lo transit, through lane dedicataon as well as signal priontizatlon. Along mainhne
corridor.,;, distances between bus stops have been lengthened so as to actueve high average speeds,
creating somethang akin to skzp-stop services. Lots of care and attentaon went into revamping
services, section-by-sectzon, in the quest for new riders and productivity gains. Absent a public
largesse, both c~taes needed to radically break away from past entrenched practices, but m an
econonucal and pohtically acceptable way. Energetic marketing has proven vital in building a
base of pubhc support for Qu6bec province’s own unique form of high-quality bus services.

4.2 Bus Rapid Transit in Quebec Province

C.anada’s Qu6bec province lays claim to two of the ftrst Bus Rapid Transit (BRT)
programs introduced anywhere Qu6bec City, the provincial capital with a regional population of
around a half milhon, has during the 1990s developed a series of mainline bus services operating
on dedicated lanes along major thoroughfares that are swift and time-competltave with the private
car, especially during commute hours. Montr6al, the province’s largest metropohs with a
population of 2.3 milhon, has turned to a combinataon of contra-flow and with-flow bus lanes to
provide speedy, line-haul services in major comdors unserved by its underground metro. In both
cities, sophisticated slgnal systems and full-service transfer centers have also been vital in
expeditirtg bus flows on surface streets. Buses in Quebec City and Montr6al operate faster than
hght-rail trains in other Canadian cities that share regular street-space. Bus rapid translt services
have been introduced - however, at a fraction of the cost that would have been incurred in
constructing capital-intensive fixed-gmdeway improvements.

Qu6bc’s leadership role in developing bus rapid transit in North America might have
something to do with Francophde influences. France has made more headway in innovating new
forms of rubber-t~re transit than anywhere, beginning with Paris’s pneumatic-wheel metro (later
Jrnmicked by Montr6al) and a 300-kin network of bus lanes on Parisian streets, complemented
more recently by the construction of a 170-kin network of exclusive busways m the suburbs of
Pads.
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4.3 Quebec City

During the 1980s, Qu6bec City suffered the fate of virtually all North American citaes:
steadily eroding transit ridership. From a height of 44 million annual riders m 1984, by 1990
yearly patronage had falIen below 40 milhon. With a newly elected board, the region’s translt
agency, Soci&6 de transport de la Communaut6 urbaine de Qu6bec (SCTUQ), realized that some
soul-searclung was in order. The board eventually came to the conclusion that past practices of
attempting to serve everyone and all trips with uniform, one-size-fits-all services was doomed to
failure. A para&gm shift of sorts was called for. SCTUQ’s new philosophy would be to target
services at customers for which st could reasonably compete with the private automobile (Table
4.1). Its ser~ces would be customized and juchciously designed. Rather than trying to be all
things to everyone, the agency would instead focus on satisfying the bonafide travel needs of poten-
tial transit patrons. The ovemdlng a~m would be to coax motorists traveling along main corridors
out of thek cars during peak hours. From surveys and focus groups, it was found that the greatest
ridership gains would accrue from persons under the age of 25. This meant penetrating new
markets ~d winning over a d~fferent class of "choice" customers, for population was growing the
most among those at the n’addle stages of the lifecycle. Clearly, a new direction was called for.

Table 4.1. SCTUQ’s New Philosophy on Transit Services

Main Constituency Market Orientation Service Design

The Past Everyone All Tnps Uniform

The Future Patrons Peak & choice nders Targetted at niches

4.3.1 Reconfiguring Services

In 3une 1992, Quebec introduced a package of service reforms that produced a unique,
low-cost form of bus rapid transit (BRT) (see Box 4.1). Good data and careful analyses of 
customers wanted formed the key inputs for revamping services. Notably, an unusually large 15
percent sample of regional motorized trips provided detailed origin-destination data for both 1991
and 1996.1 What stood out from the survey was a clear many-to-few pattern of trip-making: that
is, many-origins to few-destinations. The presence of distinct travel flows between sectors of the
city, some of which were tangential in orientation, spoke to the need for high-performance bus-
based transit along existing road rights-of-way.

The decision was made to site new tugh-performance services in the most densely popu-
lated areas so as to interconnect key activity centers and provide near door-to-door services. There
would be a central axis from downtown to the burgeoning commercial center of Ste. Foye to the
southwest, forming the backbone of the network. Complementing the central axis would be a hne
north of downtown to Charlesbourg and one from downtown to Beauport to the east. This meant
services would lie within a quarter-n-file walking distance of 80 percent of employment generators
w~thin the region) From the 1996 survey, it was also found that 45 percent of all motorized trips
during the morning peak occurred along these three comdors. If bus transit was to succeed m
Qu6bec, these comdors would need to be intensively served.
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Box 4 1
Key Features of

Qu bec’s Bus Rapid Transit System:
Metrobus

¯ Reserved lanes
¯ Frequent, reliable, high-volume service
¯ Signal prioritization
¯ Lengthening of bus-stop spacings
¯ Transit centers/terrnlnals
¯ Numerous, scattered park-and-ride lots
¯ Passenger Information systems
¯ Distinctive appearance

~flae challenge at hand was to produce services that matched the quahty of an underground
metro, but which, given Qu6bec’s comparatively small populauon and antiqmty, by necessity
operated along exlstang surface streets. The fact that lines would penetrate the most populated
areas meant that new grade-separated facilities would be unacceptably disruptive and prohabItlvely
expensive. Accordingly, the decision was made to expropriate and dedicate 35 kms of exlstmg
curbspace along the three mare travel axes to buses, forming a low-cost version of excluswe right-
of-way services (see Map 4.1).3 The typical reserved lane would be 10 to 12 feet wide, and would
he on bol~ sides of a street, provichng a with-flow system of reserved-lane services.4 Transit
planners were able to convince local politicians that this would maxialtze "people" as opposed to
"car" throughput, at the objection of local traffic engineers and the pohce chaef.5 Then" argument
was smaple but effective. If transit carried 30 percent of people heading downtown, then it should
.get 30 percent of road capacity.6

As if to underscore the rapid transit characteristics of new services, buses operating along
Lhese con’idors were christened "Metrobuses". This also meant that service intensities had to
match those of Montreal’s metro (the point of reference of most Qu6bec residents with regard to
rail rap~d transit) Peak-hour headways on Metrobus routes were more than cut in half, from 
Jrfnutes to 1 to 2 minutes° Some off-peak headways also feIl from 10 minutes to 2 to 4 nunutes.7

To save on costs, not all off-peak services go to the terlmnuses of the Metrobus lines. And some
off-peak services were ehminated altogether, in recognition that transit cannot compete with the
car for many shopping and discretionary trips. Off-peak cuts were in keeping with the desire to
judiciously reallocate services to best accommodate the mobility needs of peak-hour customers.
This meant sacrificing some off-peak services in order to support more intensive peak services.
From a ridership standpoint, this meant targeting services to the most elastic (choice) market at the
expense of less elastic (and often more captive) off-peak markets.

F~tnctionally, Qu6bec’s Metrobuses serve as line-haul careers, providing swlft services for
large volumes along main travel axes (Photo 4.1). Formally, Metrobuses operate as Route
n, umbers 800 and 801, constituting two of SCTUQ’s 93 total routes.8
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Photo 4.1. An Elephant Train of Metrobuses Along a Collector Street
on the St.-Cryille Corridor

In addition to dedicating curbside space, high average speeds along Metr6Dus routes have
been acineved by cutUng the number of bus stops in half Metrobus stops lie on average 1,300
feet, or a quarter mile, apart. Continual stopping and gomg not only discourages ndership, but can
also take its toll on the longevity of buses themselves. Because buses come by more frequently,
SCTUQ has discovered that patrons are willing to walk farther to reach a stop. Also expediting bus
flows has been the introduction of a bus pnonty scheme. To reduce confhcts and delays, buses
turning left from right-side curbside lanes have their own signal phase, preempting all other phases.

4.3.2 Facilitating Transfers and Connections

Ia~ addition to fast, frequent services, SCTUQ planners were mindful of the need to reduce
the incidence of transferring by providing direct mainhne services. Where transferring is neces-
sary, the process is facilitated through carefully designed real-time connections. Providing feeder
connections are what are called "express buses", which were more than doubled in number during
the 1ate 1980s, from 18 to 40. Circmtous routes were ehminated and some routes were reahgned
to provide more direct services Respectable headways of 15 minutes or less have been main-
rained on~ all feeder routes, even on Sundays.

Lmportant to facihtating transfers has been the creataon of major transfer centers. These are
the locl for coordinating crosstown journeys in winch a trip origin, destination, or both lie beyond
walking distance of a Metrobus route. Transfer centers vary considerably in size and scope. The
,busiest c~mter, or what SCTUQ calls a terminus, is downtown (Terminus d’Youville), where 800
buses pass through every weekday (Photo 4.2). Outside the CBD, the system’s major time-transfer
point is t,es Saules, which actually lies off of a Metrobus corridor, situated in an established
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residential neighborhood (Photo 4.3). In all, 27 buses converge on the Les Saules center, like
clockwork, on 15-minute peak and 30-minute off-peak headways some 16 hours a day. Another
substantial transfer point is found at Loyal University, where a 800-foot-long loading zone
connects to surrounding campus buildings via an underground tunneI, which is heavily utihzed m
the winter. The facihty was jointly developed - SCTUQ paid for the construction, and the
Umverslty mmntams it in additaon to having donated the land upon which it sits.

SCTUQ planners also recognized that many customers heading downtown or to a major
center would prefer to drive to main-line bus stops. Thus, as with any metrorail service, there was
a recognized need for suitable park-and-ride facilitaes. In all, 25 neighborhood park-and-ride lots
have been built, some on pubhc property (like schoolyards) and some on private property (e.g.,
shopping centers which benefit from proximity to transit customers) at no costs to SCTUQ. All
are sinai1, between 10 and 40 spaces per lot. Focus groups revealed customers prefer small lots
because they rmnimize walk access time and instill a greater sense of security. Also, by scattering
more small-size lots throughout the region, car-access distances to transit lines were shortened 9
As a result, the typical car access trip to a transit line today only takes 2 and a half minutes.

SCTUQ planners view bus-to-bus transferring as inherently superior as bus-to-rail inter-
connections. In contrast to underground metros, the Metrobus allows same-level transferring.
Walking up and down flights of staars is perceived as onerous among transit users in bigger cities
like Montrtal. Indeed, having buses always at street-level is viewed by SCTUQ as an effectave
marketing device, prominently showcasing the "product", Metrobus, to transit users and non-users
alike.

The sum product of the past decade of bus rapid transit development m greater Qutbec has
been the creation of a Inghly efficient hub-and-spoke network (Map 4.2). Collectively, six major
terminuses provide transfer points that tie into the three mainline bus routes operating along
dedicated lanes as well as to other major express routes.

4.3.3 Supportive Policies

As is often the case, successfuI transit reforms m Qutbec City also relied on "gemng the
prices right’. This mainly took the form of mandatory parking charges downtown, winch in 1998
averaged US$50 per month. Importantly, this amount exceeded the cost of a monthly bus pass
(US$38). Effectave marketzng of new services was considered crucial. Metrobus services were
distinguished from other buses by a green color scheme. Both buses and the lanes they operate
along were painted green. Moreover, each bus stop is called a "statmn", sportang a speclal number
and Metrobus logo. MarkeUng campaigns continue to highlight Metrobus as a umque, distinctxve
service. Indeed, SCTUQ’s ad-men are quxck to note that "customers don’t take transit; rather, they
take Metrobus".

4.3.4 Impacts

Qutbec’s stylized form of BRT has yielded posltive results. The number of passengers per
express bus trip increased from 37 three months prior to service reforms to 39 three months after.1°
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Photo 4.2. Qu6bec’s Downtown Transfer Station

Photo 4.3. Les Saules Transit Center
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Map 4.2. SCTUQ’s Hub-and-Spoke Network

W~e not a huge increase, this represented a reversal of trends which up to that ttme had been
decidedly downward.

Metrobus services operating along dedicated lanes have been the most successful. In 1998,
Metrobuses averaged 75 passenger trips per revenue hour (compared to a systemwlde average of
37). Metrobus ndership rose steadily from 1992 unti.l 1994, when a tllree-month driver’s strike
brought all but peak-hour services to a halto1] In the past few years, ridership has begun to regain
its earlier stature. In the minds of some, Metrobus has almost been "too" successful. Indeed, the
number one complaint SCTUQ recexve from customers is the over-crowded conchtions of
Metrobus during peak periods.

SCTUQ’s success at aligning services to match dominant origin-destination patterns is
attested by the fact that 85 percent of transit trips in greater Qu6bec involve no transfer. Services
go "where the actaon is’. This has not been without a cost, however. It meant shifting resources to
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Metrobus and express buses, while cutting back on local bus services. However, SCTUQ’s
objective of luring motorists out of then" car has been largely achieved. In 1993, one year after
introducing service Innovations, surveys revealed that 53 percent of Metrobus riders could have
traveled by car. Also, 15 percent of Metrobus peak-hour patrons were new riders who previously
solo-commuted. Surveys further showed that 37.3 percent of patrons got to work m less time via
Metrobus than by car, and 46.1 percent said journey-to-work times by Metrobus and personal
automobile were comparable.

4.4 Montr6al

An even more extensive network of dedicated bus lanes has taken form during the 1990s m
Qu6bec province’s largest metropolis, Montr6al. Between 1989 and 1994, 37.3 km of reserved
bus lanes were built (Map 4.3). Operated by STCUM (Soc16t6 de transport de la Colmnunaut6
urbame de Montr6al) within the mumcipality of Montreal, these dedicated bus lanes serve areas
bypassed by Montr6al’s subway, and also function as feeder connectors to metro stationsJ2

,Zmaong the network of reserved bus lanes are 8.6 km of contra-flow lanes: 6.7 krn m the
city of Montr6al and another 1.9 km in Montr6al-Nord. Called R-Bus ("R" for reserved lane), the
contra-flow lanes were built in lieu of a proposed subway extension for just US$4.5 milhon (in
I996 dollars). While the Metro functions as the city’s mobility backbone, R-Buses serve as an
important bus-based complement.

,4.4.1 Contraflow Lane Service

The crown jewel of Montr6al’s BRT network is the system of counter-, or reverse-, flow
lanes. Montr6al’s main contra-flow lane operates along Boulevard Pie-IX, a wide six-lane arterial
1:hat runs in a north-south d~ection. Situated to the east of downtown Montr6al, the boulevard
connects the mumcipallty of Laval to the north with the Pie-IX station on Line 1 of the Montr6al
]Metro, wbach is also the station that serves the Olympic Stadium.

Boulevard Pie-IX is a fairly straight facility, which operataonally helped in setting up the
reverse-filow system (Map 4.4) The directness of service allows for a less-interrupted ride and also
leduces disruption of traffic making right turns on or offthe boulevard. In the morning, from 6 to
[0 a.m., one of Pm-IX’s outbound lanes is converted to an rebound lane, allowing buses heading
south to operate in the northbound lane nearest the median. STCUM took advantage of directional
imbalances in traffic flows in designing the R-Bus service, which is formally Route 505. R-Buses
operate on headways of 21/2 to 5 n’unutes. Each R-Bus cames a large, flashing yellow arrow
below its wmdshieId warning of Its approach.

The logistacs of the R-Bus service are fairly straightforward. At each intersectaon, orange
traffic cones are used to separate the reside lane from the rest of traffic. In the afternoon, the
process is repeated, reversing directions. Evening departures from the Pie-IX metro station are
~tmed around the arnval of metro trains. Overhead lights with large illuminated red Xs Indicate
t]ae contra-flow lane ~s in service and motorist must stay out of the way. Lanes have been painted
with diamond and signs indicate the hours when use is restricted.
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Map 4.3. Montreal’s Reserved Lane Network

Map 4.4. Contra-flow Bus Route Along Boulevard Pie-IX, Connecting to Montr~al-Nord
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Stations he in the median of Boulevard Pie-IX, which allows counter-flow buses to quickly
load and discharge passengers. Stations are made of steel-and-class, giving them protection from
the elements, thders board and alight from buses at shelter doors spaced to coincide with the doors
of a 40-foot bus. StaUons are closed when contra-flow lanes are moperaUve to prevent lo:tering
and vandalism. The combination of exclusive, unobstructed right-of-way and protected station
environments has formed a rentable bus-based rapid transit system along the Pie-IX comdor.

"[’hose gaveling along Boulevard Pie-IX actually enjoy two travel options. For longer-
chstance journeys, there :s Route 505, which stops every half mile or so, providing something alan
to tngh-speed, skip-stop services. For those going a shorter distance or who want to stop some-
where kL between two bus stations, there is a more fine-gained local service option, Route 139,
which slops every block or so. Route 139 serves both dtrections at 5-minute intervals during peak
hours. 3"his is in contrast to the Route 505’s R-Bus services which operate in only in the peak-flow
directaorl, but on more frequent 3-minute headways. The combination has produced a rich offering
of bus-based services.

4.4.2 Advanced Signalization

As m Queb6c City, an important feature of BRT in Montr6al is a sophisticated signahza-
tmn system..Along Boulevard PIe-IX, traffic lights are pre-programmed to accommodate the
specxat turning requirements of contra-flow buses operating m center lanes. To elirmnate conflict
points and potentially serious accidents, hghts ban left turns when an R-Bus is passing through. A
signal phase also locks m that g:ves aa R-Bus priority in turning nght across wlth-flow traffic
lanes. All other lights, including those for pedestrian crossings, remain red unttl an R-Bus has
safely completed the turn off of the special lane and onto a regular street.

Traffic signals are coordinated all along Boulevard Pie-IX. Ten sections (each compnsing
2 to 4 mtersectmns) are centrally controlled to expedite bus maneuvers. Each R-Bus Is equipped
wath aa on-board transponder that through a s~gnpost system allows operators in a central com-
mand center to constantly monitor movements. Drivers receive real-time information about how
close they are operating to schedule and are advised of upstream traffic conditions. Special signali-
zation and communications systems have proven to be one of the most expensive items m creating
the contra-flow lane system. In the case of the Pie-IX fine, about 40 percent of the development
costs wexe for slgnal unprovements, poles, special fighting, and computerized communications.

4.4.3 Other Components of BRT in Montrdal

Besides counter-flow lanes, Montr6al also boasts a large network of wlth-flow reserve
~,ianes, smtilar to those found m Qudbec City. With-flow lanes, which do not require the same
degree of segregation and expenditures as contra-flow lanes, operate m the morning and evemng
peak periods along three main streets: Du Parc, Rene-I~vesque, and Cote-des-Neijes. Curbslde
lanes are marked with chamonds and overhead signage (Photo 4.4). During the peak, curbside
parking k,; banned and the lanes are reserved for bases and taxis only. Reversible lanes (controlled
by overhead hghts) are also used to increase bus throughput along several major arterials in
Ivlontrdal.
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Photo 4,4. Reserved With-Flow Bus Operations in Montreal
The overhead sign specifies hours of operation.

As m Qutbec City, buses achieve relaUvely high average speeds along with-flow lanes
because bus stops are spaced far apart, anywhere between 1,200 and 3,400 feet from each other.
Another Important component of tfigh-quahty bus servlces has been the introduction of low-floor
buses. SCTbqV[ has begun replacing conventional buses with low-floor coaches not only to
expe&te passenger boardings and alightings but also to give the city’s bus system a more modern,
prermum-quality image.

4.4.4 Impacts

Contra-flow lanes have been an unqualified success in Montrtal. Today, R-Buses average
operating speeds of 25 mph (including tame spent at stops and boarding customers), compared 
16 mph for regular buses.13 Along free-flow stretches, R-Buses achieve speeds of up to 100 kph.
Because of these speed advantages, contra-flow lanes offer an added benefit - they provide an
unobstructed lane for ambulances and other emergency vehicles. Travel time savings have been
important; however, surveys reveal that what is valued even more is improved rehability. R-Buses
adhere to schedules 99 percent of the time, compared to an 85 percent on-time performance for
regular buses.l’~

While service outputs have improved, more Importantly so have service outcomes, namely
ridership. During the fu’st year of operation, R-Bus ndership increased by about 35 percent.~5

With-flow services have also proved productive. Routes that converted to reserved with-flow
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operations experienced, on average, a 10 percent increase in ridership within one year (adjusting
for systemwide ridership trends).

An unexpected benefit of dedicated-lane services has been safer driving among motorists.
Accidents of all lands have gone down since R-Bus services were introduced along affected
streets. Motorists exercise more caution and &five more vigilantly when &rectly facing an
oncomang bus. A more serious safety problem has been pedestrians who fail to look the opposite
&rectlon when crossing the contra-flow bus lanes. Signs at each crosswalk prominently carry
warnings, and educational matenals on crossing the contra-flow lanes have been distributed to
local schools and residences.

4.5 [,earning from Quebec Province

"IIae Canadian city of Ottawa is well known for its successful dedicated busway, as is
Cuntiba and other Brazilian cities, however grade-separated bus facihties remain costly invest-
ments Qurbec City and Montrral have opted to reassign street space to buses as a lower cost
means of expechting and prioritizmg the flow of surface-street buses. The amount of scarce urban
space that has been given over to surface buses is substantial, especially in Qurbec City. In order
to put bus transit on equal footing with the private automobile, rewarchng transit ridership with
fast, efficient services was deemed all-important.

Bus rapid transit requn’es more than reassigning street capacity, however. Also important
has been pnoritazing traffic signals in favor of transit flows, coordinaUng schedules to allow
timed-transfers, prowding weather-protected transfer staUons, and lengthening the distances
between bus stops. In combination, these efforts have produced no-frills yet highly cost-effective
form of Bus Rapid Transit in Canada’s two major French-spealang cities. Absent a lot of capltal,
Qurbec policymakers have relied on a number of small, low-cost measures that, m combination,
have meaningfully added up.

From the experiences of these two Canadian cities, good marketing is clearly essentaal to
mounting a successful Bus Rapid Transit program. Translt agencies from both cities have
conscmusly portrayed mainline bus services as "metros". They have made an extra effort to
convey an image of special services that is a cut above traditional bus operations. Marketing can
get people to try an innovaUon once To retain them, however, requires exceptional services. To
date~ both Qurbec City and Montrral have largely provided this.

Notes

1. These were unusually large surveys, captunng 15 percent of all trips on a typical day. Local planners
justified the need for larger sample sizes on the grounds that transit hlstoncally served only 15 percent of
motonzed trips.

2. Together, the municipalilaes of Qurbec, Ste Foye, Beauport, and Charlesbourg comprise 370,000
inhabitant,,,, or nearly two-th~rds of the region’s half milhon populauon
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3. The entwe cost of dedlcating the 35 km of lane came in under US$400,000. Several rralhon dollars
more are currently being spent to upgrade the dedicated facihfies by improving overhead lighting and
slgnage. A 1-km stretch of dedicated busway also is found along a freeway segment (in Place de Vine);
however, express buses (rather than Metrobuses) operate along this segment. In addition, a special ramp
connection to downtown allows express buses to by-pass crowded downtown streets

4. Some sections of Metrobus services in central Qu6bec have no reserved lanes because existing lanes are
too narrow and land constraJnts prevent widening factlitaes

5. Reserved lanes in old-town Qu6bec and along a 3-krn boulevard serving the commercial comdor in Ste
Foye operate continuously from 7 a.m. to 5:30 p.m. Elsewhere, the lanes operate only during the peak
periods between 7 and 9 a m and between 3:30 and 5:30 p.m.

6. Transit planners were also successful in ehcltmg the support of the local media by staging pubhc events,
continuously releasing studies that supported their positions, and playing up to mounting envtronmental
concerns that were being aired at the tune, on the heels of the Rio Summm According to one SCTUQ pla-
rmer, dunng the six months Ieachng up to the board’s vote on revarnpmg bus services, transit had become
"the talk of the townL

7. Basic services (outslde the three main Metrobus corridors) retained former headways of 5 minutes
dunng the peak and 10 rmnutes m the off-peak.

8. Route 800 operates m an east-west dtrectton, from Beauport to downtown to Ste. Foye Route 801 phes
a north to southwest route, connecting Charlesbourg to Ste. Foye via downtown Qu6bec

9 The 1991 regional travel survey showed that the average commute trip by transit was 30 minutes,
compared to an average by car of just 15 mmutes Providing ample park-arid-ride lots to shorten the door-
to-door time of taking transit was thus viewed as essential.

10 Th~s represents trips on Metrobus (Routes 800 and 801) as well as express bus runs.

11. Canadian law reqmres peak~hour services to be retained even in the event of an orgamzed labor strike.
All off-peak and express services, however, ceased to operate dunng the strike pertod.

12. More than 80 percent of bus Imes connect to a metro statton.

13. These esumates are based on weighted average comparisons of operations on Route 505 versus Route
139. Source- Soc16t6 de transport de la Communaut6 urbmne de Montr6aal, Prolongement de la vote
rdservde du boulevard Pte-Ix sur le territozre de la municlpalit~ de Montr~al-Nord, Montreal STCUM,
December 1997.

14. STCUM considers a bus on schedule if it arrives at a stop anywhere between a rmnute before and three
rmnues after scheduled amval.

15. V. Wilkins, R-Bus: A New Concept in Counterflow, Bus World, Vol. 13, No 3, 1991, pp 6-7
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Chapter Five

Express Shuttles, Coordinated Scheduling, and
Small-Vehicle Services: Contra Costa County, California

5.1 Synopsis

Contra Costa County, Cahfomia, stands out as a rapidly growing suburban setting where
the publ.tc and private sector have been willing to experiment wlth new types of transit services,
with varying degrees of success. While this case is included m Part One, under "Bus-Based
Service Reforms", it easdy could have been placed in any of the sectaons, for Contra Costa County
is a case where a variety of suburban translt forms have been introduced, with varying degrees of
success. To date, public-private co-sponsorship has been instrumental in launching several highly
successfial express shuttle services between rail stops and large-scale employment centers. Less
successfial have been midday shuttles connecting job sites and shopping plazas, a general-public
dial-a-ride, and neighborhood circulators. On the other hand, a free shuttle between a rail stop and
the subu::ban downtown of Walnut Creek has reduced local congestion and parking demands, all at
the lowest per passenger subsidy in the county. Part of the success with feeder shuttles can be
attributable to smart muting - specifically, by interconnecting major activity centers that generate
patronage fairly evenly through the day and week. However, a good part can also be explained by
factors like efficient mtermodal designs (e g., stagang areas at raal stops), aggressive marketing,
and effective mstltutaonal arrangements.

5.2 Adapting Transit to Suburbia: The County Connection

Since 1980, Contra Costa County, Calfforma, has grown faster than any other of the six
most populous counties m the San Franclsco Bay Area. Fuehng growth has been affordable hous-
mg, comparatively low office rents, an extensive freeway network, and good regional raal access
via the Bay Area Rapid Transit (BART) system. With growth, however, has come many urban-
[ike problems, with rising traffic congestion heading the list of public concerns. A 1995 poll
revealed that 65 percent of Contra Costa Count)" residents considered traffic congestion to be 
"serious" problem. These concerns have from tmae to time given rise to growth control initiatives,
tike Wahmt Creek’s Proposition H, which lin~ated new development as long as critical mtersecUons
witban the community remained congested (later smack down by the courts as unconstitulaonal).
More recently, the generally pohtacally conservatave county has turned to pro-active transportataon
programs to cope with traffic congestaon, wath a particular focus on expanded and upgraded bus
lxans~t services, provided mainly through its own subregaonal bus agency.

Over the past decade, Contra Costa has made considerable headway m adapting bus transit
Io serve vcs low-density settlement pattern. One of the first steps was the formataon of its own
transit authont-y to serve its core cities - the Central Costa County Transit Authority, or CCCTA.
Historica]’,ly, bus services were provided through the Alameda-Contra Costa County Translt
Authority (AC Transit), today the 15th largest motor bus system in the country. Because of a local
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desire to more closely control and to expand bus services, CCCTA was established in 1980.
(Subsequently, smaller transit districts have also spun off within the county, such as Tri-Delta
Transit m the eastern part of the county.)

Early on, CCCTA recognized that its greatest transit asset was BART, which during its
first 22 years of service (1973-1995) had five stations in the county - Concord, Pleasant Hill,
Walnut Creek, Lafayette, and Onnda (see Map 5.1). (Subsequently, new stations have opened 
North Concord, West Pattsburg/Bay Point, and Antioch.) Over the years, CCCTA has fashmned 
"hub-and-spoke" transit service, relying on BART for long-haul, mainlme services and its own
buses as feeders to BART stations. Thus, BART functions as the county’s main transit artery, and
CCCTA motor buses are the capillaries. CCCTA christened its feeder bus network "The County
Connection", the name that the county’s bus services usually goes by.

Over the years, CCCTA has also sought to carve out other suburban translt market niches.
Many services are noteworthy for their unique institutional arrangements, involving creative
public-private partnershaps: among these have been shuttle runs to BART revolving joint
CCCTA/state/municipal funding support; fully municlpally supported shuttles, lannched by the
City of Walnut Creek; and employer-supported express bus operations. In the early 1990s,
CCCTA also experimented with general-public dial-a-fide van services. Overall, CCCTA has aa
exemplary record at service planning. It meticulously momtors and evaluates services on an on-
going basis, paring back and expanding bus operations when and where appropriate. Given that
the County continues to grow by leaps and bounds, it follows that bus services also need to be
dynamic - changing and shi~ng accorchng to market demand. An excellent service planning
program has been put into place to provide for this.

5.3 CCCTA

5.3.1 Existing Services

CCCTA is notable for its variety of services, both past and present. In 1996, CCCTA
provaded motor bus transit services on 30 routes: 23 conventional bus routes, 4 express commuter
routes, and 3 shuttle circulators. In addition, specialized dial-a-ride van services were contracted
out an compliance with ADA requirements. Conventional coaches are used on most routes.

All fixed route buses feed into BART stations. Schedules are generally tied to BART’s
timetables; however, CCCTA does not operate a true timed-transfer, pulse system since rater-
modal transfers can be as long as 15 minutes. (As defined m Chapter One, CCCTA’s "seamless
transferring" is more aldn to "coordinated scheduling".) Headways average 40 minutes on
weekdays and 60 minutes on Saturdays, with buses runmng from around 5 am. to 9:30 p.m.. As
origin-destination trips patterns become increasing complex and many-to-many in the county,
CCCTA expects to concentrate more on cross-town, lateral trips in the future. Bus-to-bus
transfers have increased by over 5 percent annually over the past two years, whereas bus-to-BART
transfers have declined. This reflects the growth in intra-county travel to scattered destinatmns.
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5.3.2 Market Area, Ridership, and Performance

By Bay Area standards, central Contra Costa County is fairly homogenous - largely
maddle-mcome, predominantly white households. While historically made up of bedroom
commurdtms, central Contra Costa County’s land-use composition has become more diverse in
recent years. Most notably has been the growth in jobs, from around 65,000 in 1980 to 195,000 m
1995. Reglonal forecasts call for a 22 percent increase in employment by the year 2005.

Today, CCCTA’s serves some 4.3 million (linked) passenger trips each year. This
averages to around 10 raps per capita each year for its service area- low by national standards,
though typical of all-suburban bus systems in mid- to large-size metropolitan areas.

In fiscal years 1995 and 1996, CCCTA recovered around 22 percent of operating costs
through passenger fares.1 The average operating cost per mp was $2.83. With an average fare of
around $0.65 per trip, this resulted in a subsidy of around $2.20 per trip - with a tremendous
amount of variation, from a low of $1.11 per trip (for a downtown circulator) to a high of $10.82
per trip (for a neighborhood ctrculator).

5.4 Suburban-Targeted Services in Contra Costa County

CCCTA operates three main types of services: (1) express bus runs from BART to major
employment centers that mainly serve commuter markets; (2) shuttle circulators; and (3) regular
fixed-route feeders and cross-town services. This section reviews CCCTA’s most innovative and
noteworthy attempts at adapting bus transit services to suburban markets - both current successes
and past failures.

5.4.1. Shuttle Services

Express Shuttles

The express shuttles, which operate between BART and major job centers, are distingmshed
by their organizational support: (1) public-private co-sponsorship and (2) employer sponsorship.

Pubhc-Private Partnership" Route 960

Contra Costa County offers an example of a creaUve public-private partnership designed to
support suburban rail feeder servxces. The express shuttle is County Connection Route 960 - a
feeder run from the Walnut Creek BART station to Bishop Ranch Business Park (Map 5.2).
Bishop Ranch is one of the Bay Area’s premier edge cities, a mammoth 585-acre master-planned
office-industrial campus, with over 60,000 on-site employees, which fronts Interstate 1-680 in the
city of San Ramon, a fast-growing suburb about 35 nules east of downtown San Francisco. The
Bishop Ranch Business Association historically operated its own express services from BART to
the park, contracting for two premium 41-passenger coaches to shuttle tenants’ employees between
the park and the Walnut Creek BART station; around 4 percent of Bishop Ranch’s eligible work
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Rou~ 960 SAN RAMON

Map 5.2. Route 960 Express Shuttle

force took advantage of the free shuttle connections ha the mid-1980s.2 Because of rising costs
and shifting corporate prioritaes, the shuttles were canceled in 1990 and replaced by Route 960.3

II was a unique opporttmlty for funchng assistance that gave rise to Route 960 shuttle
service. The opportumty arose when the Cahforma Department of Transportataon (CalTrans)
estabhshed a Mitigation Fund as part of a massive, multa-year program to redesign and earthquake
retrofit a critacal freeway interchange in Contra Costa County - the Interstate 680/Haghway 24
junction. The project chsrupted traffic flows in the area, so CalTrans established the fund to
promote travel alternatives m the corridor. An expanded feeder servxce to Bishop Ranch was a
perfect candidate for funds.

Presently, CalTrans and Sunset Development Corporation (the owner of Bishop Ranch that
teases sxtes to corporate tenants) are jointly subsidizing the 960 Express Shuttle.4 Bishop Ranch
pays $50,000 annually to CCCTA, with CalTrans covering the balance. The jointly sponsored
express service has proven to be far more productive than ~ts predecessor. In 1992, Route 960
camed only 6.7 passengers per revenue hour. By 1996, st was averaging more than 16 passengers
an hour. Monthly ridership shot up sharply in 1995 - from 2,200 passengers m February, to over
"7,000 by the end of the year.5 On some morning runs, there is standing room only, with load
factors approaching 1.5. Because of ndership gains, Route 960’s operating subsidy per passenger
has fallen from $3.47 m fiscal year 1994 to less than $2 today.

The 10-mile journey from the BART Station to Bishop Ranch Business Park takes
approximately 25 minutes in rush hour traffic. Employees of Bishop Ranch Business Park ride
free by displaying their identaficadon badge to the bus operator, wtnle the general public pays a
$1.25 fare. Those arriving via BART pay only $0.50 with a transfer.
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Because of trip reduction mandates stipulated under regional air quality rulings, Bzshop
Ranch is under pressure to reduce auto-commuting among its tenants’ employees, and express
shuttle servmes has been embraced as the primary means of compliance. The region’s atr quality
authority has assigned Bishop Ranch a 0.80 target for its Vehicle Employee Ratio (VER) - the
number of vehicles used for commuting divided by number of employees.6 Several years ago,
Bishop Ranch’s VER was around 0.90, but with the stepped-up Route 960 service, it fell to 0.81 m
mad- 1995, almost reaclung the 0.80 target.7

Employer-Sponsored Shuttle: Concord Commuter Express

Subsichzed by private employers m Concord for use by their employees, the 991 Concord
Commuter Express route stops only at three business parks and the Concord BART station, only
during peak hours (Map 5.3). Headways are approximately 30 minutes, and the entire loop takes
about 25 minutes. All morning buses, and three out of four evening buses, operate in synch with
BART train departures.

CONCORD

g

Map 5.3. Route 991, Concord Commuter Express

The three business parks that sponsor Route 991 are Chevron U.S.A., Concord A.u’port
Plaza, and Galaxy Office Park Employees ride free by flashing a shuttle card or employee ID; all
others pay regular fares. The regular 118 route, which also serves the three business parks and
runs during the off-peak, is free to Airport Plaza employees, underwritten by the business park.
Chevron U.S.A. agreed to sponsor the express shuttle dunng negotaations for securing a
development permit for the last builchng on its campus. Initaally, Chevron provided its own shuttle
service using company-owned vans In 1988, zts property manager approached other business
parks in the area that were affected by the county’s new Transportation Demand Management
(TDM) ordinance about jointly subsidizing a County Connection route, with the intention 
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creating enough cntacal mass to save money relative to providing separate, in-house shuttles. This
led to the creation of Route 991.8 Average weekday ridership on Route 991 is fatrly small, but has
increased steadily from 58 m 1993 to over I00 two years later. The operating subsidy per
passenger trip is presentiy around $2.55. By a~reement, costs are apportioned among the three
business parks under a fazr-share arrangement

’Transportation coordinators for the three business parks are satisfied with Route 99 l’s
performance and plan to continue underwnting costs.1° All three business parks acUvely market
the service to on-s~te employees.

Shopping~Midday Shuttles

Contra Costa County is notable for two types of shuttle services: (1) privately sponsored
midday services hnking an edge city and nearby retail plazas, and (2) publicly sponsored
connect~,ons between BART and downtown Walnut Creek.

(1) Employer-Sponsored Lunchtime Shuttle: Bishop Ranch

In additton to supporting the 960 Express Shuttle, Bishop Ranch Office Park pays CCCTA
to operate a noon-time shuttle between Bishop Ranch and nearby commercial plazas using 15-
passenger vans (Map 5 4). CCCTA m turn contracts out the service. Bishop Ranch employees
ride for free upon showing aa identification card, whale the general public pays a regular fare.
Between 11:20 a.m. and 1:20 p.m., the rmdday circulator links the park to three nearby shopping
plazas: Market Place, Crow Canyon Commons, and Diablo Plaza, all popular noontime
destinations.

B~shop Ranch
Noontime Shuttle

f

sm ~&m~mnol

Map 5.4. Bishop Ranch Noon-time Shuttle
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The midday shuttle has hardly been a success, as has been the case with all edge-city
midday shuttles across the Umted States.l~ The provxsion of free parking m outlying employment
centers, like Bishop Ranch, generaUy deters any form of transit-riding in these settings, shuttles or
otherwise. In 1994, the Bishop Ranch shuttle carded just 1,100 passengers per month. A year
later, this number had dropped to 420 per month. The noon-time shuttle has become CCCTA’s
most heavily subsi&zed service - costing over $10 per passenger trip. In an attempt to resurrect
and possibly save the noonume shuttle, Bishop Ranch’s on-site Transportation Centre has begun
aggressively markeung the service, holding lunch-hour "gatherings" that provide free brown bag
lunches and discounts coupons for nearby stores for those who attend.

(2) Ci~-Sponsored Shopper’s Shuttle: Walnut Creek

The City of Walnut Creek sponsors a free downtown shuttle, Route 103, also called the
Free lhde, that follows a Figure-8 loop through its trachfional downtown (Map 5.5). Following the
same path, but also connectang to the city’s BART station about a mile to the east is Route 104,
which is also free (except on Saturdays when regular fares are charged). Both routes have
distinctive logos on their vehicles, and the 103 Free Ride buses have a different color scheme from
other CCCTA vehicles as weU (Photo 5.1). The city subsidizes both routes; CCCTA operates
them Monday through Saturday under a contract. Under the terms of the agreement, the city
reunburses CCCTA for the average fare (systemwide weighted across all fare categories) for up 
430 daily boarchngs (for both routes combined on weekdays, and for Route 103 on Saturdays).
CCCTA covers all remaining costs.

Map 5.5. The Free Ride and Route 104
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The Free Ride operates from 9 a.m. to 4 p.m. on 5- to 7-minute headways. The 104
circulator operates from 7 a.m. to 7 p.m. weekdays and 9 a.m. to 6 p.m. Saturdays, hours that
allow it to serve commuters. Schedules for all a.m. peak buses, and three out of four p.m. peak
buses, are coordinated with BART train departures, which CCCTA fairly liberally defines as
arriving 5 to 15 minutes before or after a BART train departure.

Walnut Creek has a very pedestrian-friendly downtown, with narrow, tree-hned streets lind
on a grid, and several open plazas. The downtown features 70 restaurants, several upscale shop-
ping complexes, and a regional mall, Broadway Plaza. Traffic congesuon has worsened as the
commercial district has expanded in recent years. The city’s aim m subsidizing the service is to
reduce secondary auto trips within downtown and to free up curb space for shoppers. In additaon
to serving BART passengers, the shuttle is also aimed at motorists. By providing a free, conveni-
ent shuttle around the downtown, city officials reasoned, shoppers could be encouraged to leave
their cars in one of the three city-owned or two private parking garages along the shuttle loop.

Bestdes serving shoppers, Route 104 was also intended to provide noon-tame shuttle access
for station-area office workers wanting to reach the downtown restaurants for lunch. Providing
midday mobility for office workers was viewed as a possible inducement to encouragang them to
commute in a non-SOV mode by reheving them of the need to have a car available for lunch-hour
travel. Since the initiation of 103 Free R_tde service, 104"s runs have been cut back to 40-minute
headways at madday (9 a.m. to 4:20 p.m.), making it difficult for office workers to use the service
for lunch-time tnps to downtown.

Photo 5.1. The 103 Free Ride. The service is noted for its &stmcUve color scheme and logo

65



Walnut Creek aggressively marketed the new shuttle routes. It sought community support
through traditional advertising, newspapers coverage, circulating brochures, and hanging banners
downtown that announced the services. There was also local television coverage and a ribbon-
cutting ceremony. The opening of service was timed for the beginning of the Thanksgiving
shopping season, ensunng immediate exposure. The City’s efforts to publiclze the service had the
support of the downtown merchants’ association. Many businesses distributed flyers about the
service.

The 104 shuttle is one of the most productive routes in the system. For fiscal year 1995,
the operating subsidy per passenger trip was $1.11, the lowest in the system Wlth an average of
around 500 riders per weekday, Route 104 averaged nearly 22 passengers per revenue vehicle hour.

5.4.2 Past Transit Service Initiatives

Not all of Contra Costa County’s efforts to tailor bus services to suburban markets have
met wlth success. Over the past five years, CCCTA has had several failed experiments which
shed hght on the difficultaes of making transit work m low-density, fairly affluent operating
environments.

General Public DAR: Walnut Creek Commute Link

The Walnut Creek Commute Link (WCCL) was an unsuccessful attempt to provide curb-
to-curb services between the residences of Walnut Creek BART users and the city’s BART station.
The service lasted only three years, ending m rind-1995. Described as neither a taxi nor a bus, the
Commute Link was a collecuon of "Flex-vans", each van holding 15 passengers that carried
residents of the Ygancio Valley Road corridor (the County’s busiest boulevard) directly to the
Walnut Creek BART station, door-to-door, between peak commute periods from 6:30 - 8:30 a.m.
In the afternoon, Commute Link vans would return to the neighborhood by filling up when BART
trams arrived at the Walnut Creek stataon between 4:30 - 7:30 p.m. Afternoon headways were 20
minutes. Reservations were required in the mornings only and at least one hour m advance of
pickup tame. Thus, WCCL was a hybrid demand-responsive/fixed service - a dial-a-ride ira the
morning, a fixed-route shuttIe in the af-ternoon.

The service was a bargain. One-way fares for door-to-door service were just $1.25 for
adults/youth, 50 cents for seniors/disabled, and just a quarter for seniors/dasabled with a BART
transfer. A transfer from BART to the Commute Link was 50 cents, while County Connectmn
transfers were free.

From Table 5. I, we see that daily ridersinp, though modest, rose nearly 50 percent from
1993 to 1994; so much so that the goal of 40 passengers was surpassed in only one year. However,
the net operating cost per passenger trip was still staggeringly high for any mode of pubhc trans-
portataon - comparable to an exclusive-ride taxi. The high average deficit (over $6.50 per trap),
along with scheduling inefficlenc,es,12 led to WCCL’s eventual demiseJ3 Regardless, passengers
really liked the service° In fact, when a public meeting was held on WCCL’s proposed abolish-
ment, over 50 residents showed up to protest - winch must have been nearly all passengers since
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Table 5.1. Walnut Creek Commute Link Performance, 1993-1994

199.....33 1994
Average daily passengers 32 47
Average fare per trip $0.55 $0.74
Farebox recovery raUo 5.2% 8.6%
Net opei ating cost per passenger trip $9.81 7.85
Operating cost per revenue vehicle

hour of service

% Chan~e
+46.9%
+34.6%
+ 2.4%**
-20.0%

$21.96 $17.16 -21.8%

* farebox revenues/operating costs
"* percentage point change
Source CCCTA, Ten-Year Short Range Transportatton Plan, Ftscal years 1995-2005, 1995

the service averaged 47 daily riders at its height. Because the Link served a middle- to upper-
middle-income neighborhood, criucs charged that it was inequitable for county taxpayers to be
heavily subsidizing the commutes of a handful of fairly weU-off residents. Some called Commute
Link "a glorified taxi service", though priced like a bus - a sure recipe for financial failure.

Neighborhood Circulators

From 1992 to 1995, the City of San Ramon in south Contra Costa County operated two 15-
passenger vans as circulators within two upper-mlddle-income neighborhoods within the commu-
nity. C~Ued the San Ramon Neighborhood Link (SRNL), the competitively contracted service
tied to the Stone Ridge Mall in Pleasanton (outside of Contra Costa County, in neighboring
Alameda, County) and normally ran on 40-minute headways. Fares were a dollar a trip. Because
ridership was so low (on average, 2.1 passengers per revenue hour), SRNL was discontinued. 
elsewhere across the United States, small-vehicle circulators within residential areas fail to
generate enough rldership in large part because of the entrenched motoring habits of suburbanites.

5.5 Performance Evaluation: Factors Contributing to Productive Services

CCCTA has put into place a market-responsive service monitoring and evaluaUon
program. Called a Resources ReaUocation Plan (RRP), the plan shifts resources from low to high
productivity routes. This has led to on-going service modifications and refinements. In 1995,
CCCTA eliminated seven poor-performing routes and expanded several others.

CCCTA’s performance data shed light on factors associated with more successful bus runs
~,n trachtional low-density, suburban markets. Table 5.2 summarizes key performance characteris-
1.ics of five of the system’s best performing routes and four of the worst. On a passengers-per-
vehicle-mile and cost recovery basis, the downtown Walnut Creek circulator, Route 104, rated the
highest. Besides the recently ehminated Walnut Creek Commute Link "flex-van" service, the
other poor performing routes - Routes 100, 112, and 122 - were conventional fLxed-route services.
~edl were subsequently eliminated in a systernwide "purgeL
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Table 5.2. Performance Comparison of High and Low Performing
CCCTA Routes, Fiscal Year 1995

Passengers/
Revenue Hour

Passengers/
Revenue Mile

Operating Subsidy/
Passenger Triv

Top Performers

104 19.6 3.5 $1.11
110 19 1 1.3 $1 44
114 23.0 2.1 $1.23
115 17.7 1.7 $1.64
117 17.5 1.7 $1.62

CCCTA Standard 14.2 1.1 $2 67

Poor Performers

WCCL 2.6 0.3 $9 03
100 9.3 0 8 $4.31
112 9.6 0.6 $4.24
122 8.2 0.4 $8.04

CCCTA, Ten-Year Short Range Transportatwn Plan, Fiscal years 1995-2005, 1995

The next section briefly summarizes CCCTA’s top-performing routes, followed by a
chscussion of factors that chstinguish these ~gh-performers.

5.5.1 Top Performers

Route 110: Historically tins has been the system’s strongest-performing route, wlth
consistent year-to-year ndership increases and by far the highest average weekday ndership on the
system. CCCTA credits the route’s success to hagh service levels and a dense service area
populated by a comparatively high proportion of transit-dependents. Major activity centers along
route 110 route include: Diablo Valley College, a community college; two regsonal shopping
centers, Sun Valley and The Willows; and five smaller shopping centers (Map 5.6). The route Ues
these centers with BART. East of BART st branches into three chfferent residential collectors.
Typical peak headways are 30 minutes for each of the collector loops, resulting in 5- to 10- minute
average waits between buses.

Route 114: Whereas Route 110 provides a complementary east-west feeder to BART,
Route 114 operates north-south, parallel to BART, between the Pleasant Hill and Concord statlons
(Map 5.7). The route is only 3.5 miles point-to-point. All a.m. peak buses, and 8 of 10 p.m. peak
buses, are coordinated with BART train departures. During the 1990s, Route 114 averaged among
the baghest weekday ridership and service efficiency (23 passengers per revenue hour in 1995) 
the system. Its subsidy per passenger trip is one of the three lowest m the system.

As wxth Route 110, much of Route 114’s success can be attributed to high service levels
and a comparatively densely populated, transit-dependent service area - both of which tend to be
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Map 5.6. CCCTA Route 110

Map 5.7. CCCTA Route 114

mutually suppomng. Though the route plies mainly along residentaal streets, ~t also passes a
neighborhood shopping center.

Route 115. This is the only route that serves all three BA.RT stataons along 1-680: Walnut
Creek, Pleasant Hill, and Concord (Map 5.8). It comes as close to a tzmed-transfer operatmn 
~ay bus route in the San Francisco Bay Areas. All a.m. peak runs and 85 percent of p.m. peak
runs are coordinated wzth BART train departures. The aim is for buses to amve w~thm three to
five minutes of trains, Mid-rise commercial and office development hes at each of the BART
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Map 5.8. CCCTA Route 115

stops. Along Treat Boulevard, Route 115 serves numerous garden-apartment complexes. Other
activity centers along the route include five shopping centers and four high schools.

Route 117: This route operates between the Concord and the recently opened North
Concord BART station (Map 5.9), It filters through much of downtown Concord, serving single-
family neighborhoods to the east and such activity centers as 1Vh. Dzablo Hospital and the Concord
Civic Center. A limited peak-hour service (117L) also operates between the North Concord/
Martinez station and the CCCTA Headquarters and the Naval Weapons Station, site of some 500
employees.

5.5.3 Contributing Factors

CCCTA’s good-performing routes share certain things in common. Most notably, all serve
built-up areas with major activity centers, and operate m areas with transit-supportive demogra-
phics. Route 104 and 114 derive part of their advantages by operating over short distances,
allowing more frequent seat turnover and resulting in high service effectiveness. Route 110
benefits partly by providing complementary east-west service between activity centers and the
mainly north-south BART spine. Pulse-scheduling of Route 114 and 1 t5 with BART trmns has
no doubt enhanced the performance of these routes.

Next, we briefly compare CCCTA’s top-performing and poor-performing routes along
three dimensions: density, demographics, and route efflciencies.
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Map 5.9. CCCTA Route 117

Densit~

CCCTA’s most producUve routes serve relatively dense neighborhoods. Figure 5.1
compares the densities of "high" versus "low" performing routes, with densities measured as 1990
population per square mile for the census tracts traversed by the routes. The graphs also compare
population densltles between the routes and the city (or cities or unincorporated parts of the
county) that the routes operate in. For example, the 1990 population denslty of census tracts
served by the route 110 was 1.36 tames that of the city of Concord; the differential is summarized
m the right-hand side graph. In the case of Route 114, its comdor densities were nearly twice as
high as fl~at of the cities of Concord and Pleasant Hill.

From Figure 5.1 we see that the best performing routes not only averaged population
densities that were 30 to 50 percent higher than the lowest performing routes, but corridor
densities also tended to be much higher than those of surrounding areas. In central Walnut Creek,
lhe circulator Route 104 traversed neighborhoods w~th average densities that were more than twice
those served by the now-defunct "flex-van" Commute Link.

Density dearly plays a role in inducing bus patronage in the eastern suburbs of the Bay
Area. These findings are consistent with those of a long line of research showing density to be
one of the; most powerful deterrmnants of transit demand.TM In the Bay Area, studies of travel
demand among suburban residents suggest that a doubling of residential densities leads to a 20 to
30 percent increase in transit modal splits, controlling for factors like household income.15
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Figure 5.1. Comparison of Population Densities of "Hi" and "Lo" Performing CCCTA
Routes, 1990 Density Statistics

2.5

Demographics

In addition, the higher perfonmng routes tend to have supportive demographics. Figure
5.2 shows that median household incomes of census tracts served by the most producuve routes
are considerably lower than those of the poorest performing routes. Their median incomes are
also slightly below those of surrounding neighborhoods, reflected by city wide averages. Higher
performing mutes also tended to average fewer automobiles per household, although the
relationships are not as strong.

Route E~iencies

High ridership partly derives from both the number and type of suburban activity centers
served by these routes. Colleges generate ridersbap steadily throughout the weekday. Shopping
centers can draw heavily on weekends and evenings. Medical complexes are usuaUy associated
with spread-out demand. Collectlvely, these factors have attenuated the degree of peaking,
allowing resources to be more efficiently distributed throughout the day and week. Efficiency
gains also come from servxce desigrt, such as selective mter-hning of routest6 and limited pulse-
scheduhng.
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Figure 5.2. Comparison of Median Household Income Characteristics of "Hi" and "Lo"
Performing CCCTA Routes, 1989 Income Statistics

5.6 Other Exemplary Initiatives in Contra Costa County

5.6.1 Intermodalism

~A1 County Cormectaon routes serve at least one BART station, and as the number of bus-
to-bus transfers increases, BART stations increasingly serve as transfer points within the CCCTA
system. Agency officials work closely with BART to facilitate transferring, both through station
design and schedule coordination.

BART designs intermodal facflltaes to efficiently accommodate bus maneuvers, to ensure
safety, and to make transferring convenient. Within its stations, bus staging areas are designed to
provide sufficient turning radii and layover facilities for buses, space for shuttles, and prevent
con~cts between buses and passenger cars (e.g., taxis, kiss-and-ride, passenger pick-ups). The
sawtooth boarding bay arrangement at most stations allow buses to pull m and out easily, albeit at
the cost of sometimes creaUng long walks to the fourth or fifth bus in a line. Thxs configuratlon
also makes buses more easily idenUfiable, thus easing passenger transfers (Photo 5.2).
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Photo 5.2. Sawtooth arrangement eases identification of buses ha making transfer

5.6.2 Marketing

CCCTA markets its service like most other U.S. bus properties: through fare incentaves,
public announcements, and newsletters. One of CCCTA’s most important marketing assets is the
County Connecuon Transportauon Center. Located directly across the street from Walnut Creek
BART, the Center calls itself"a one-stop shopping center for today’s busy bus nder". Open from
6 a.m, to 7 p.m. on weekdays, the Center provides full customer mformauon and services: sale of
multa-ride punch cards, BART tickets, and the Regional Translt Connection Discount Card;
personal trip planning; telephone and web-slte reformation; and the handling of customer
complaints and suggestions.

5.6.3 Institutional Initiatives

Besides coordination among public transit operators, Contra Costa County is also note-
worthy for other instituuonal responses to transit planning needs. One has been the formation of a
consortium of five cities in the county - Clayton, Concord, Martinez, Pleasant ITfll and Walnut
Creek - and all unincorporated areas of Contra Costa County into an informal subregional
transportation planning organization called Transpac (short for Transportation Partnerships and
Cooperation). Transpac is a volunteer corporation that makes plann/ng recommendations as well
as designs TDlVls for Contra Costa County. As a volunteer organization, it has no direct power to
enforce plans or recommendations; however, the recogmtion among member junsdictaon that
transportation must be coordinated subregionally has made Transpac an important political force
m the area. Transpac staff has worked with BART and CCCTA to coordinate servzce improve-
merits; one example was putting HOV lanes on Highway 680 to encourage carpooting to relieve
congestion.
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5.7 L~ssons from Contra Costa County

Several lessons stand out from central Contra Costa County’s efforts to adapt bus transit
services to suburban markets:

,, Public-private partnerships are essential in mounting successful express shuttle services.
Working together, CCCTA’s experiences show that transit agencies, employers, and
developers can design equitable cost-sharing agreements for financing speclallzed services.

¯ , CCCTA’s experiences underscore the value of aggressive service momtoring and
evaluation. Over the years, the agency has continually sought to modify, refine, and
upgrade services. As the county continues to grow and travel patterns become more
complex, service design will only gain importance with time.

¯ In suburban markets, densities and demographic composition can have a strong influence
on productivity. The significance of density as an explainer of route performance lends
credence to the importance of selective land-use strategies as means of reducing ridership
gains.

¯ Successful services also tend to link major actavity centers, especially those that generate
r~dership evenly throughout the day and week (e.g., college campuses, mechcal centers).

,, By creatang a multi-destanational, hub-and-spoke system, CCCTA has been able to
design its routes to complement and function as "quasi" timed-transfer feeders into
mainline BART services. T~s has generally worked well for those routes that meet other
prerequisites for successful services, like rmnimum density thresholds and supporang
demographics.

Notes

1 Capital depreciation are included in costs figures; however, debt service expendatures on capital are not

2 The BI~Vl]3 was created by developers’ imtlatIve. It represents the employees of two companies that
lease space from Bishop Ranch as well as employees of two of the park’s landowner corporalaons. The
Assocmfion has historically sponsored transportation services and represented the interests of the park on
areawlde twansportation matters. In more recent years, transportation funclaons have been assumed by the
Bishop Ranch Transportatlon Centre.

3 The pnvate shuttles, contracted out to private operators, ran on 30 minute headways from 7-9 a m and
,4-6 p.m Shuttle runs were free to employees of offices leasing space in Bishop Ranch. At the lame,
Bishop Ranch’s two largest tenants, Pacific Bell Telephone Company and Chevron Corporalaon, also
operated 7 daily commuter shuttle runs, using 2 buses and charging employees a dollar a ride; by the early
1990s, both of these services were canceled because of escalating costs and a business recession The
abandoned shuttle services were subsequently picked up by CCCTA and BART

4. Sunset Development Company took transportation seriously early on, luting a transportalaon manager
(at a Vlce-Presldent level) well before trip reduction mandates were legislated. The company has written 
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every employer’s lease a clause in which a percentage of monthly rent goes to subsidizing workers to take
public transportaUon.

5. Part of the reason for the jump was the complete ehmmation of Bishop Ranch’s in-house shuttle
st-’vlces, which sent some of xts former passengers to Route 960. Rldershlp has also been drawn from the
BART express, a BART-contracted hrmted-stop service that also operates between Walnut Creek and
Bishop Ranch. BART Express operates every half hour during rush-hour traffic and every hour during
non-rash-hour times. It charges a $1.25 per ride and is not as heavily patronized. During off-peak hours, it
averages just 3.5 passengers per bus run from Walnut Creek to Bishop Ranch and then on to the Stone
Ridge Shopping Mall m Pleasanton to the south.

6 The regmn’s air quality board, the Bay Area Azr Quality Management District (BAAQMD), has estab-
hshed VER goals for large employers (over 100 workers) and large multa-tenant complexes for different
parts of the region under the Regulation 13 trip reduction program. The targets reflect the availability of
transit, existing commute options, and land-use atmbutes of the workplace.

7. Bxshop Ranch is looking to expand service to the new Dublln/Pleasanton BART station, around 5 miles
south of the park m Alameda County. This new rail node provides a tremendous oppormmty to attract
more workers to an all-transit (rail-shuttle) commute. Presently, around one-quarter of the Park’s
employees live within either Dublin/Pleasanton or near BART stauons along the Fremont line in southern
Alameda County. This southern shuttle would complement the existing northern (Route 960) shuttle 
Walnut Creek, hopefuUy creating a cnlacal mass of riders and scale economies. It would hkely also md
Bishop Ranch in meetang its VER targets°

8. When the Airport Plaza business park opened about a male north of the Concord BART station m 1985,
its anchor tenant was Wells Fargo Bank’s crecht &vision, which had relocated from downtown San
Francisco. Initially, the property manager for Airport Plaza contracted with CCCTA to operate a shuttle
exclusive for the park’s employees. Some 15 employee vanpools were also set up by Wells Fargo, and a
few of these lasted under the early 1990s, when they were phased out because of the economic downturn
and rasing costs, replaced by the Route 991 express shuttle and the Route 118 back-up.

9 The cost of Route 991 is calculated by multiplying the total number of boardings each month by the
system-w~de average fare. After the cast of any full-fare (non-employee) passengers, who in a typical
month might account for about 30 boardings, is subtracted from the total, the remaining cost is chvlded
among the three business parks according to nderstup data collected by CCCTA.

10 The property manager for A~rport Plaza is satisfied with the 600 or so monthly trips made on Route
991 by its on-site employees. In addmon, around 1,400 trips per month on Route 118 are billed to Aarport
Plaza’s management. Airport Plaza’s management behoves its sponsorship of shuttle runs has taken around
2,000 cars off of Contra Costa County roads per month Airport Plaza views the shuttle as part of the
complex’s regulatory operating expenses; as long as the service is being reasonably well patromzed and
costs do not rise dramatically, its owners plan to continue supporting the service. Chevron U.S.A takes the
position that company is obligated to support the service under its current agreement. Since Chevron
operates its own vans - it currently runs an inter-campus passenger shuttle between Chevron facilities in
the Bay Area - it could operate a BART express service m-house ff Route 991’s costs become too high.
With just 10-15 Chevron employees patronizing Route 991 each day, Chevron finds the approximate
subsidy of $5 per ride to be reasonable. While paying for taxi rides rmght potentially be cheaper, they
would likely be less convenient and reliable SRS Development, the property management company for
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Galaxy Office Park, presently pays around $250 per month for Route 991 services, a modest enough sum to
make the subsidy a "non-lssue" for the company.

11 Urbitrans Associates, Multlsysterns, SG Associates, and R. Cervero, Improwng Transtt Cormectzons
for Enhanced Suburban Mobihty, Washington, D.C, Transportation Research Board, TCRP B-6, 1997.

12. The Community Link was very accommodating of customers wishes It would pick up residents at
their door anytime between 6 and 8.30 a.m. No effort was made to schedule plckoups to allow for efficient,
consohdated connections. Sometimes 15-passenger vans would arrive at the stataon wlth just 2 or 3
passengers.

13. CalTrans subsidized the service as part of its 1-680/I-hghway 24 rmtagataon program. CalTrans
reimbursed the pnvate operator the difference between the fare income received and the contracted cost per
hour. CaITrans decided not to renew the contract because of the high deficits per rider

14. See R. Cervero and S Seskin, An Evalua~on of the Relationship Between Transzt and Urban Form,
Washington, D C.: Transportation Research Board, Transit Cooperative Research Program, Research
Results Digest, No. 7, 1995; and B. tMshkarev and J Zupan, Public Transportation arm Land Use Pohcy,
Bloormngton. Umverslty of Indmna Press, 1977.

15. J Holtzclaw, Restdential Patterns and Transit, Auto Depemtence, and Costs, San Francisco" Resources
Defense Council, 1994; R. Cervero, Surviving m the Suburbs, Access Vol. 1, No. 2, pp 30-35, 1993.

16. Interlining occurs when a bus at the end of a route switches to a more producuve hne rather than
deadheadtng or returning m a dn’ectaon of slack demand
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PART TWO

TECHNOLOGICAL-INNOVATIONS

Part Two examines experiences in two case.study areas where the focus of adaptive transit
improvements has been on technological improvements that provide high-performance, but
)~exibly operated, bus transit services: (1) Karlsruhe, Germany, and (2) Adelaide, Australia.
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Chapter Six

Adaptive Light Rail Transit and Track-Sharing:
Karlsruhe, Germany

6.1 Synopsis

Karlsmhe, Germany, has pioneered a system of track-sharing that integrates inner-city
tram and mter-clty heavy rail services. By tying into German Railway tracks, Karlsruhe has
managed to extend the reach of light rail services at a fractaon the cost of constructing a new
suburban railway. Most unportantly, by runmng dual-voltage hght rail vehicles on central-city
trarnways and regional rail tracks, Karlsruhe has engineered a versatile form of light rail services
that vLmaally ehminates the transfer. The payoff has been a healthy nse in transit patronage over
the past decade, despate a downward ndership trend m the rest of Germany While well tailored to
the region’s spread-out settlement pattern, Karlsmhe’s dual-mode form of light rail transit has also
blended nicely with pedestrian-only commercial distracts, both in the cxty itself and in numerous
small towns aligned along suburban rail comdors. In greater Karlsruhe, one finds a harmonious
fit between transit technology and cityscape that is one-of-a-kind.

6.2 Adapting Transit to Low-Densities in Germany

Light rail transit has become the technology of choice m most cities seeking to joan the
modem rail transit age. Yet light rail transit often struggles to compete with the private automo-
bile outside of central cltaes, in large part because suburban patrons must make "the dreaded
transfer" when connecting to a hght rail station. Karlsruhe, a mechum-saze city in southwest
Germany, has made tremendous strides in ehminatang transfers by pioneering an increchbly
versatile form of light rail service, one where LRT vebacles run on both citywlde tram tracks and
intercity high-speed rail tracks. In Karlsmhe, the same vehicles that crawl along the main
pedestrian street, Kaiserstrasse, at 4 to 5 km per hour, transform into efficient line-haul carriers
when they exit the city, blazing along tracks owned by the federal railway authority at close to 100
km per hour, shoulder-to-shoulder with high-speed trains heading to Bavaria and beyond. This
adaptation of transit technology to the region’s spread-out lay of the land has meant the same
vehicles providing point-to-point fine-haul services also function as inner-city ctrculators, not
unfree a busway system. While formatous circumstances, like the presence of an extensive federal
railway network m its tnnterland, played a big role in the formataon of Karlsruhe’s unique hybrid
services, the lessons Karlsruhe offers on creatively adapting hght rail services to low-density
environs have relevance to many places with or contemplating light razl services.

6.3 Inventing a New Form of Light Rail Transit

Why Karlsruhe, one n’nght ask? Karlruhe’s foray into the enterprise of creating new transit
technologies is a product of history, public choaces, and personalities. Founded in 1715, Karlsmhe
was master-planned as the capital of Germany’s newly formed state of Baden-Wurttemberg. Its
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extensive network of wide streets - 23 radiate from the city’s imposing castle, overlaid by an
elongated grid connecting the castle to the Rhein River to the west - today stands in marked
contrast to the medieval cores of many German cities. Wide streets would eventually prove to be
a blessing, allowing Karlsmhe to expand and upgrade its tram network, in existence since the late
1800s, at a time when many German cities were paring back theirs.

Karlsmhe grew rapidly, both in people and cars, during Germany’s post-war reconstruction
period. By the early 1970s, a time when downtown Karlsru~he had free and plentiful parking and
no pedestrian precinct, urban trams were losing customers to the car in droves. One by one, tram
hnes were being replaced by buses. As elsewhere, Karlsmhe’s pubhc transit system was caught m
a vicious circle of dechning transit ridership and service cuts. It was during this period that an
important decision was made by city leaders: to become an active player in the suburban travel
market by becoming a regional translt service provider. By forming a regmnal transit agency,
AVG (AlbtalverkehrsgeseUschaft), as a counterpart to the city transit operator, VBK (Verkehrs-
betriebe Karlsmhe), the institutional apparatus was m place to expand public tranmt’s territory of
operation. Both AVG and VBK are owned by the city of Karlsruhe. Through AVG, the city has
negotiated contracts wlth local commumtaes in the region to help pay for services provided.

The region’s acquiescence to market-driven growth during the postwar period further set
the stage for transit innovations. While the city of Karlsmhe itself is fatrly compact, wxth some
280,000 residents in aa area of 173 km2 (much of it parkland), many of the remaining 800,000-
plus inhabitants of metropolitan Karlsmhe (2100 km2) live in villages and small towns surrounded
by rolling countryside and forests. There has been little regional effort to orchestrate where
growth occurs, largely in deference to consumer preference for detached housing. To the crecht of
Karlsruhe’s civic leaders, it was recogmzed early on that city-sponsored transit services operaUng
outrode the city boundaries needed to effectively respond to and serve spread-out development.
Metropolitan form, it was understood, defined the parameters around which good quality pubhc
transit services had to be designed.

The only kind of transit servlce that would effectively compete with the car in suburbm, it
was reasoned, would be one that emulates the car - providing seamless, door-to-door connecUons
that ehmmate the physical act of transferring as well as the added penalty of having to pay extra
fares. In medium-size cities like Karlsmhe where virtually all households have a car (500 per
1,000 residents in 1996), frequent transferring, it was concluded, would be transit’s death knell.1

Yet unttl dual-mode transit services were introduced in the early 1990s, transferring was a way of
life for suburban transit patrons headed to Karlsruhe city and its main shopping precinct,
Kaiserstrasse. This was largeIy because the mmn station of the German railway (Hauptbahnhof)
in Karlsruhe is situated on the city’s edge, and over the years heavy rail tracks and services have
been onented to this peripheral location. Thus, inter-city and reglonal raft services into Karlsruhe,
operated by both the city (AVG) and the German national railway (Deutche Bundesbahn, or DB),
historically have terminated at a stauon far removed from the destination of most passengers,
requn’ing a connecting tram ride and extra fare.2

The adopted pohcy of eliminating time-consuming transfers led to the creation of Karls-
ruhe’s own unique breed of transit service, the Stadtbahn, or S-Trmn. Not to be confused with the
S-Bahn, the single-mode suburban rail services of large German cities like Berlin, the S-Train was

82



conceived as a blending of modes (urban tram and inter-clty heavy rail) and operating environ-
ments (city and countryside). The basic idea was to integrate mainline and feeder services using 
single vehicle. This required a highly versatile type of train, one capable of operating slowly and
in harmony with pedestrians while in the core, and quickly and in harmony with heavy freight
trains along mainline stretches outside the city. It also reqmred an extensive network of suburban
rail trackage, something w~ch the region already had, being cnss-crossed by heavy rail DB
passenger and freight lines linking Stuttgart and Frankfurt. Since the regional operator, AVG, had
already successfully run trams along disused DB freight tracks, a logical next step was to do
Iikewise along the extensive network of active DB tracks.3 For AVG’s General Manager, Dieter
Ludwig, who prowded much of the vision and leadership m pioneering Karlruhe’s hybnd transit
services, the regmn’s extensive DB network was an asset that had to be fully exploited if integra-
ted and seamless regmnal transit services were to become a reality. Ludwig saw an opportumty to
provide an S-Bahn type of service, as in Munich and Frankfurt, without the expense of conven-
tional S-Bahn construction. However, as he saw it, Karlsruhe’s S-Trains would actually
outperfolrn the train services of Germany’s larger cities by tying together suburban and inner-city
services under one vehxcle.

With local support and the eventual buy-in of the German Railway, DB, starting in the
tmd-1970s, at a tame when many citaes were dismantling their tram networks, Karlsruhe began
upgrading its transit offerings from a standard urban tram operation to a hybrid light-rail/heavy rail
regional system. This was done largely through innovation - designing and building a dual-mode
LRT vet~cle and adapting it to the heavy rail tracks of the German Railway. Also important were
various supportive measures: formation of a reglonal coorchnating entaty, the Karlsruhe
Verkehrsverbund (KVV), devoted to integrating network timetables and fares; construction of new
,and reshaping of existing tracks; and refurbishment of old disused radway tracks.

In the quest for transfer-free services, why, one might ask, did Karlsruhe not opt for a more
conventaonal, "off-the-shelf" technology- namely, buses operating on dedicated rights-of-way9
]?art of the answer lies in Germany’s tradition of first-rate rail services and a cultural predilictmn
for speed, comfort, and convenience. In a land of Mercedes and BMWs, high-speed trmns, and
hyper-speed Autobahns, Germany’s urban transit systems must provide a very high quaiity of
service ff they are to compete The choice to go with dual-mode raft rather than busways stemmed
J¥om the behef that, m Germany at least, rail travel is preferable. Karlsruhe transit officials
maintain that even if a bus journey takes the same time and is as comfortable, people still
overwhellTnngly prefer rail. Recent ridership surveys bear thas out: most of the re~on’s bus nders
are captives (only 3 percent had cars available m 1994) while much higher shares of raft
passengeis are choice nders (20 percent of Karlsruhe residents riding trams and 40 percent of
dual-track, S-Train customers had cars available m 1994)J

The attention given to quality and linage carries over to the details of service design. For
example, the interiors of all trams serving greater Karlsruhe are free of advertising so as to make
them mo~z visually appeahng to middle-class riders. As a matter of policy, all graffiti ~s immedi-
a, tely removed, even ff it means taking a tram out of service. Low-floor trmns that allow conveni-
ent and e~peditious boarding and alighting have also become the norm. Most recently, the city
n~as begun operating four rail cars with small center-section cafes. In Karlsruhe, the mind-set of
providing extraordinarily high quality urban transit services pervades the entire transit operation
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6.4 Principles of Adaptive Light Rail Transit

The precepts of what was to become Karlsruhe’s S-Train services were defined in a 1984
feasibility study conducted by the regional operator, AVG, and funded by the federal government.
The study advanced three design principles:

(1) dual-system vehicles: a new form of light rail transit was to be created, capable of
operating on the reglonal DB heavy rail tracks as well as the clty’s tr~m tracks;

(2) junctions: tracks would be inserted at strategic locations to connect DB heavy rail hne
and Karlsruhe’s inner-city tram system; and

(3) improved access: new stops would be added along existing railway lines and branch
lines to town centers constructed so as to shorten raft access distances.

These principles, shown in schematic in Figure 6.1, formed the foundation for building integrated
suburban transit services. While through-running of trams would ehmlnate transfers, the addition
of stations and spur lines to town centers would bring people closer to stops, allowing for more
door-to-door service possibilities.

Tow~

Town

Source C Jefferson and A Kuhn. Mulumodal LRT Velucles. A DeveIopment for the Future9 Urban Transport and
the Enwronment I1, J Reclo and L Sucharov, eds (Barcelona Urban Transport 96, 1996).

Figure 6.L Design Schema for Integrated Light Raft Transit
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lit was the ability to share tracks that crystalhzed Karlsruhe’s commitment to a new form of
light rail technology. Some changes to business-as-usual were needed. While conventional trams
could match the gauge of DB heavy rail tracks, they would be too slow m providing mainline
services. And rater-city trains would be far too heavy to operate on city streets, exceeding the
weight hrmtations of bridges and underground water and sewerage hnes.s Shared-track services
would necessitate the design of a new type of hght rail vehicle, one that blended the physmal and
operating features of a city tram and a heavy rail train.

6.5 Creating a Hybrid Vehicle

The first hurdle that had to be overcome in designing a new breed of light rail transit was
the need to operate on different power supply systems. Shared-track vetncles had to be designed
that could operate at 750 volts dc on city tramways and 15,000 volts ac on heavy rail DB tracks.
Vehicles also had to be nimble enough to safely operate as conventional trams on regular streets,
alongside pedestrians and cyclists, yet sturdy and robust enough to mix with heavy rail passenger
and freight trains on mainline tracks. Specifically, they had to be able to near-instantly stop when
encountering pedestrians yet withstand a collision with a freight train. Given these charges and
supported by a grant from the Federal Ministry of Technology, a small team of AVG engineers,
led by Dieter Ludwig, in concert with several German rail manufacturers, proceeded to design a
hybnd light rail vehicle that would fit the bill. 6 After carefully reviewing statistics on all train
accidents that had occurred on Germany’s rail network over a 30-year period, the team opted for
an 8-axle bidirectional articulated unit developed on modular pr:mciples. While dual-mode loco-
motives adapted to multiple voltage systems have been used in Europe since the 1960s, adapting
the technology to light raft vehicles was far more challenging because of the need to conserve
space and avoid overly weighing down the vehicle.7 Electrical hardware that converts 15,000 volt
ac power to 750 volts de was installed in a center section that has an extra bogey (Photo 6.1)
Transformers and rectifiers were placed below the floor and special high-voltage switchgear was
sat atop the roof, leaving interior space to passengers. Techmcally speaking, the dual-system
vehicle is an alternating current (ac voltage) vehicle with its own rectifier substation on board.

The greatest challenges in bringing a hybrid light rail vetucle on line were institutional, not
technical. Notably, DB officials were skeptacal whether a light rail vehicle could ever meet
Germany’s stringent crashworthy standards. Upon numerous computer simulaUons of potenual
collision incidences and several months of field-testing a prototype dual-voltage light rail vehicle,
Karlsruhe’s designers demonstrated to the satasfactaon of all that hybrid vehicles and DB trains
could safely co-exist. Federal authorities soon thereafter gave a green light to proceed with
implementing shared-track services. Two factors, in particular, helped to allay fears over safety.
One, the vehicle’s light, modular, flexible frame, which evenly transfers kinetic energy throughout
the chassis, proved far better at absor~ng a train crash than was thought possible. Second, the
vehicle’s highly responsive disk braking system, installed to provide quiet, soft. but qmck
stoppage in pedestrian zones, provlded superior acceleration and decelerataon capabilitaes relatave
to heavy rail trains. While the hybrid light rail technology scored lower than heavy rail trains in
passive safety (i.e., crashworthiness), It rated much higher in actave safety (i.eo, ability to avoid
accidents;). Because of the vehicle’s fleeffootedness, DB officials confided that a hybrid light rail
tram shaJ’ing traCl(s might actually be safer to travel in than their own heavy rail trains. The field
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Photo 6.1. Dual-Voltage S-Trains in the Core of Karlsruhe. S-Trams queue for customers at
Marlaplatz in the heart of the city. The center section of the bi-dlrectional articulated vehlcles accommo-
date the dual-voltage electrical hardware. Speeding up S-Trams wlthm the city hn-ats is a system of
induction loops tmbedded in surface streets that allow signal preemptaon. S-Trains are penmtted to travel
as fast as 50 km per hour while in the city.

test runs of prototype vehicles along DB tracks between Karlsruhe and Pforhelm also showed that,
because of faster acceleraUon and deceleration as well as lighter weight, LRT vehicles were 7
minutes faster than DB trains operating on the same route. This finding convinced DB authoritaes
that stations could be added along shared-track corridors without increasing overall risk.

In late 1988, a full agreement was reached to implement the first segment of shared-track
passenger services, between Karlsruhe and Bretten, some 28 kms to the east.s (See Map 6.1 for
Karlsmhe’s rail transit network.) Besides making electrification improvements, new branch tines,
junctions, stations, and double-track secuons were added to the comdor (Photo 6.2). Completed
and opened to service in 1992, the $45 malhon DM (US$30 mallion) price tag was around a tenth
what an underground S-Bahn type ratI system would have cost.9

Instituraonal and regulatory reforms, it should be noted, were absolutely essentaal in
moving Karlsruhe’s shared-track, hybrid hght rail service from concept to reality. The German
government’s decismn to functionally separate track ownersbap (a public sector responsibihty)
from train operations (open to the private sector) provided a receptJve institutional enwronment
for track sharing. In years past, DB would have viewed hght ratI trains running on its tracks as
unwanted compeution and a potential nuisance. To the now privatlzed DB, track-shanng was
viewed as a potenual source of revenue. Local observers also note that a close professmnal
relationship between Karlruhe’s transit chief, Dieter Ludwig, and the head of DB’s local office for
short-chstance tram services was instrumental in negotiating a track-sharing ageement.
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Photo 6.2. Switching from City Tram Tracks to DB Heavy Rail Tracks. An S-Tram enters a
junctmn connecting the city tram tracks and the DB heavy rail tracks along the eastern line to Bretten and
Epmngen. The actual converslon of power source occurs along a neutral straightaway secuon of the
jtmctaon that allows veh~cles to coast at zero voltage for some 180 m. On-board eqmpment recogmzes the
neutral sectmn and automatically opens the main circuit breaker. (If the ctrcmt breaker fails to open within
3 second after reaching the neutral sectaon, the pantograph is automa~cally lowered and can only be raised
again if the circuit breaker Is open.) As soon as the new voltage Is detected, the appropriate cwctut ~s
selected, without any action requtred by the driver, and the rnam circmt breaker closes again

6.6 Metro Light

Following the initial extension to Bretten, nearly 300 k_m of shared-track rail services had
been introduced in metropohtan KarIsruhe by t997. Through careful planning and execution,
what was only two decades earlier a conventional tram and commuter rml network has today
evolved into a metropohtan-wide transfer-free light raft service - "metro hght" - superbly adapted
to the region’s spread-out settlement pattern. Karlsruhe’s rail network successfully combines the
best features of conven~onal trams and heavy raii metros. By this is meant:

¯ cost-effectiveness: expands the reach of transit services beyond central cities at a
fraction of the cost that would have been incurred ha laying new tracks;

o line-haul efficiencies: delivers fast, point-to-point services m the suburbs, making hght
rail tzme-competative with the private automobile.

¯ central-ctty circulation: provides f’me-grain circulation along city streets and malleabihty
m aligning routes, i.e, the ablhty to negotiate the tight curves of a grid network,

¯ pedestrian compatibtlity: slow speeds and responsive vetucle-brakmg make light rail
vehicles hospitable adchtions to Karlsmhe’s downtown pedestrian streets;

¯ close station spacing: lighter vebacles and exceptmnal braking aUow for faster accelera-
uon and deceleration, enabling stations to be placed closer together, thus shortemng the
access distances of suburban tap-makers; and

¯ service penetration: branch lines enable light rail to penetrate the cores of suburban
commumties, further reducing access distances.
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While Karlsruhe is best known for its dual-mode track-shanng, seven dastinct types of
adaptive transit services are actually offered in the region, each involving some degree of
resource-sharing and service integration. Table 6.1 reveals the rich variety of adaptive translt
services that serve the region in 1997. The sharing of DB and city tram tracks using dual-voltage
vetucles constitutes the hon’s share of new, integrated services, with S-Trmn services extending to
all qua&ants of the region (Photo 6.3). These services are complemented by single-voltage light
raft trains and trams that share actave DB freight tracks. All but one S-Train hne ties into
Kazserstl asse, Karlsruhe’s main pedestrian-tram corridor and retaal center. Spur lines also
penetrate; the cores of small towns and villages. In all, over 40 dual-voltage S-Train vel-ncles today
combine with some 80 trams, 90 buses, and around a dozen inter-city DB-operated heavy ra.d
trams to provide highly integrated regional services, serving towns as far as 40 km from
downtown Karlsruhe. And since S-Train services tie directly to raft lines connecting into
Heflbronn to the east, itself a hub of regmnal rail services, the spatial reach of Karlmhe’s light rail
services is effectively doubled along the north-east axis.

Functionally, Karlruhe’s local and regional services involve a blend of three transit modes:
trams (operating solely within the cxty on single voltage, thus not shanng heavy rail tracks); light
rail (operating on dual voltage and sharing tram tracks in the city and heavy rail tracks outside the
city); and heavy rail (operating solely outside the city on single voltage, thus not shanng tram
tracks). And m terms of joint running of services, two forms exist: light rail and heavy rail on
suburban tracks; and light rail and trams on city street tracks. It is Karlsruhe’s light rail vehicles,
then, that are the common and critical link in track shanng and the provlsmn of integrated
services.

6.7 Complementary Measures

Technology cannot claim sole credit for Karlsruhe’s achievements. It was necessary to
supplement hardware innovations with software support, namely the formation of a regional
translt coordinating body and the introduction of downtown parking constraints.

A Verkehrsverbund, or transit federation, was formed to coordinate schedules and fares
among ttanmt operators in the region. The Karlsruher Verkehrsverbund (KVV), established about
the same ttme dual-mode services began, does not itself prowde services but rather contracts with
the region’s operating entities - the cxty tram operator (VBK), the regmnal S-Tram and bus opera-
tor (AVG), the provlder of inter-city heavy rail services (DB), and several private bus companies.
A urnque feature of Karlsruhe’s Verkehrsverbund is that it oversees a rotaUng pool of qualified
drivers, drawn from both AVG and DB, to operate S-Trams. S-Trains reqmre specmlly trained
drivers who can operate trains both at high speeds and m very slow-mowng, unpredictable pedes-
trian settings. Versatile trains require versatile drivers. Driver pooling has proven particularly
effective at reducing the amount of extraboard labor - that is, fewer back-up drivers are needed to
cover unexpected absences. KVV also plays an important marketing role, symbohzing the
integration of transit services within the region. All transit vehicles in greater Karlsruhe carry the
KVV logo, even though different entities own and operate the vehicles. So far as the customer is
concerned, there is but one regional transit network and the particular mode operating between
point A and point B, be it tram, dual-mode LRT, or heavy-rail train, is of httle relevance.
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Table 6.I. Seven Types of Adaptive Rail Transit Services
in Metropolitan Karlsruhe, as of 1997

Type of Service Lines (One-way kilometers, 1997)

Track-sharing of DB lines with
DB trains and city tram lines,
with junctions cormectmg tram
heavy rail networks

® Karlsruhe-Bretten-Eppmgen (54 kin)
® Karlsruhe-Rastatt-Baden Baden (30 kra)
¯ Karlsruhe-Bruchsal (16 kin)
® Karlsruhe-Pforzheim (22 kin)
oKarlsruhe-Worth (9 kin)
®Ittersbach-Relchenbach (31 ~rn)

2. Use of active DB freight track
for non-dual-voltage (15000 volt
ac only) LRT operations

*Bruchsal-Bretten (1I kin)

3. Use of active DB freight track
for non-dual-voltage (750 volt
dc only) LRT operations

® Bad Herrenalb-Hochstetten(43 km)

4 Ad&tion of a third track
parallel to existing DB lines

® Grbtzingen-S~51hngen (4 kin)

5 New LRT hne through
town center running parallel
to existing DB hne

® Durmershelm (3 kin)
®Stutensee (2 kin)
®Lmkenheim (3 kin)

6. Use of former DB lines by
LRT with new tracks through
town center

* Neureut (1 kin)
® Eggenstein-Leopoldshafen (2 kin)

7 Conversion of non-DB freight
lines to LRT

® Karlsruhe Hauptbahnhof (1 kra)
® Bmchsal-Menzmgen/Odenhelm (29 kin)

Karlsmhe’s integrated fare system is vital to providing integrated services. S-Trains, DB
trmns, bus services, and ironer-city trams can be patronized using a single ticket. Environmental
passes, educational passes, and one-day lilmtless ride tickets are the most popular forms of tariff
payment, accounting for over 80 percent of all fare transactmns. Combi-tickets are also used to tie
fare payments to adlmsslon tickets of most major sports and entertainment events. Respectable
transit services evidently succeed in getting passengers to respect the fare payment honor system --
fare evasion rates are very low, under 1.5 percent.

Parking policies have also lured customers to transit. Downtown parking is expensive and
limited. There are no curbside spaces in the CBD Off-street parking garages, located on the
edges of Karlsmhe’s pedestrian zone, cost around US$3 per hour. Several parking garages have
been tom down since the mid-1980s and replaced mostly by open spaces. Ludwig Square, a
popular pedestrian zone in downtown Karlsmhe dotted wlth outdoor restaurants and cafes, was
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Photo 6.:3. S-Train Shares Tracks with a High-Speed Inter-City Train. A view of an on-coming
DB high-speed train headed to Switzerland from insxde an S-Tram S-Trains operate up to 100 km per hour
’while shining DB tracks, faster than the 75 km per hour they travel whale on separate tracks m the suburbs

vrevious]y a 250-vehicle parking structure. Problems related to parking spilling over into residen-
ual neighborhoods have been avoided by requinng residential parkang permits.

~rb.ile official policy frowns on downtown parking, Karlsruhe’s traffic engineers have
made sure that whatever parking takes place does so in an efficient manner. An electromc parking
management system guides motorists to the nearest vacant facility by the most direct route. Sign-
posts show, m real time, the current number of vacant spaces in each parking structure. (Studies
have shown that up to 15 percent of total downtown automobile traffic in German cities without
:such gu:dance systems consists of motorists searching for parking.)1° By reducing the amount of
cru:smg ~br parking, Karlsruhe’s signpost system further contributes to creating a pedestrian- and
cyclist-frtendly downtown.

A totally different philosophy toward parking apphes outside the central city. At suburban
S-Tram stauons, park-and-ride lots are normally provided. Park-and-ride is viewed as an effective
~aeans of keeping cars out of the city and luring suburbanites into trains. It represents another
example of adapting service provisions to the region’s settlement pattern. While station-area
parking is often viewed as a deterrent to transit-oriented development, since there is little direct
policy inlerest in attracting growth to parcels surrounding suburban stations, in Karlsruhe, park-
and-ride lots are viewed as assets, not liabihtaes.

6.8 Payoff

Recent transit ridership trends provide the best ewdence that Karlsruhe’s adaptave hght rail
,;ervlces have made a difference. While transit patronage has fallen sharply in most medium-size
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German cities since the mJd-1980s~1, in greater Karlsruhe it has been on a steady upward ascent.
Between 1985, when the idea of dual-mode transit and track-sharing was just taking form, and
1996, four years into the program, annual transit ddership more than doubled from 62.2 milhon
trips to over 130 million trips. Presently, some 40 million annual trips, or around 30 percent of the
regional total, are made on the S-Train. Surveys show that 38 percent of S-Train commuters are
former drive-alone motonsts and 22 percent previously carpooled to work.12 Transit riding has
particularly caught on within Karlsruhe city itself. In 1995, 263 transit trips were taken per
resident - more than any other me&urn-size German city. Transit’s growing popularity has helped
put translt’s fiscal house in order. In fiscal year 1995-96, KVV was able to recover 86 percent of
operating costs through farebox recexpts, one of the htghest rates of return an Europe.

It was the initial experience with joint running of LRT and heavy-rail trains, along the
Karlsruhe-Bretten corridor, that yielded the most impressive ridership results to date. The S-Train
to Bretten, a quaint town of 13,000 inhabitants that dates back to medieval ages and which today is
home to several thousand Karlsruhe workers, began service in September 1992. It replaced a
short-haul DB heavy-rail service that required a transfer at Karlsruhe’s main station, and because
of more frequent service and faster average speeds, it reduced average commute times to the city
by 20 minutes. Witban the fin’st week of the Bretten service, transit patronage along the comdor
jumped by 600 percent, from 2,009 to 12,000 traps per day.a3 Transit went from 5.7 percent of all
trips made by Bretten residents in 1991 (one year before) to 10.2 percent in 1993 (one year
after). TM For those working in Bretten, transit shares of work trips rose from 4.6 percent to 9.8
percent within the first six months of S-Train services.15 A panel survey of 2,000 Bretten resi-
dents, conducted one year before and after S-Train services were introduced, found that over 80
percent felt transit services to Karlsruhe had substantially maproved over this period.

Most of the cre&t for these stellar results goes to the superior service features of S-Trains.
While the previous DB rater-city train fled into the peripherally located central station, requiring
most customers to transfer to and pay an extra fare for trams, with the S-Train Bretten residents
could go directly to the c~ty center. Services were also intensified, operating at 20-rmnute head-
ways, more frequently than the short-haul DB trains that were replaced. DB responded in kind by
transferring resources, mitmUng a new semi-fast train service to Heilbronn using the same track.
This further expanded translt options available to Bretten residents, to three regular-stop S-Trains
per hour plus one to two skip-stop semi-fast trains per hour. Also important was the fact that S-
Trams ran and continue to mn more hours of the day, well past midmght, whereas the previous
DB heavy rail trains stopped service at 7 p.m. Other contributing factors were the restructuring of
feeder bus services to provide tamed-transfer connections, the ehmination of transfer fare penal-
ties, the additaon of more statmns m Bretten itself (from one on the edge of town to seven spaced
300400 meters apart), and a successful local campaign to create a more pedestrian- and cyclist-
friendly village center. With the atd of a pro-active mayor and town council, Bretten phased in a
series of measures that removed car traffic from the village center - some parking was ehminated,
an internal bike path system was built, and streets were closed off to pedestrians. Today Bretten
lays claim to being one of the smallest communities in Europe with a mulu-street pedestrian zone,
spanning over a kilometer in length. As a result of improvements in the walking environment,
coupled with the addition of six new stations, three-quarters of Bretten train customers today reach
a tram station by foot.16
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"]be impacts of innovative new rail services have been just as impressive in Karlsruhe city.
Transit patronage among Karlsruhe residents tripled from 1988 to 1994, while the share of trips by
private car drivers fell to just 14 percent over the same period.17 Surveys show that 75 percent of
Karlsmhe’s cltazens are "very satisfied" with their public transit services.28 When headed to the
city center, 40 percent of residents go by train. When making a shopping trip, the share is closer
to 60 percent.

6.9 Les.,~ons from Karlsruhe

(heater Karlsruhe has been exemplary m adapting transit technology to the regional land-
scape. There, transit seeks to follow and serve development rather than shape it Trams and buses
connect the places where people want to go rather than trying to re-contour the places themselves.

lh Karlsmhe, public transportation is taken seriously. Through visionary leadership and an
entrepreneunal-hke willingness to innovate and take risks, this medium-size region with high
automobile ownership has managed to create a world-class transit system. Track-sharing has
allowed the reach of transit services to expand at a fraction of the cost that would have been
incurred laying new track. In greater Karlsruhe, one today finds villages of 5,000 inhabitants
surrounded by rolling countryside yet served by multiple stations and S-Trains that come by every
20 mmules. Speedy, seamless, and reliable hght rail services that minimize tedious changes of
mode have paad off. Patronage is steadily rising. The commercial centers of Karlsruhe and Its
suburbs ,are today teeming wxth life. Transit has become the mobility choice of many city-
dwellers as well as suburbanites and villagers.

The Karlsrtthe approach cannot be cloned, nor is it suited for everywhere. Its experiences
are probably most transferable to smalI-to-mechum size areas where standard-gauge and electrified
commuter passenger and freight tracks exist in the suburbs and exurbs that are not heavily used. If
tracks are busy, there may not be the capacity to add light rail services. However, since many
inter-city city razl lines cater to commuter markets or operate limited numbers of passenger runs
per day, m many cases there is likely untapped track capacity, as in greater Karlsruhe.

The lessons from Karlsruhe are not limited just to technology and hardware. Karlsruhe’s
experiences underscore the importance of strategic planning - setting clear objectives, formulatang
and articulating a vision, advancing untested yet imaginative ideas, marketing these Ideas to gain
broad-based support, and perhaps most important, always keeping the target in view - namely,
being responsive to customer needs and preferences. Karlsruhe also shows the value of resource
conservation and explolting opportunitaes when and where they avail themselves. The very
premase of track-sharing was that It represented a way of providing high-quality and expanded
transit services by making efficient use of available yet underutilized resources - in Karlsruhe’s
case, DB tracks. While federal officials remained leafy about the safety of this venture, sufficient
care and attention was g~ven to the design of dual-system hght rail vehicles to eventually
overcome these concems o To date, there have been no serious encounters or collisions between S-
Trams artd heavy-rail DB trams. Karlsruhe’s exemplary track record demonstrates that the safety
barriers to shared track transit services are not insurmountable.
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If imitation is the highest form of flattery, then Karlsruhe is certmnly the envy of many
medium-sized cities of the world. Adopting the "Karlsruhe model", shared-track light rail services
have recently been introduced m Saarbrticken and Kassel, Germany, and are seriously being
considered m some 30 citaes across Europe and as far away as New Zealand. Interest has been so
great that a private company, TransportTechnologie-Consult Karlsruhe (TrK), has been formed 
manage and market the knowledge transfer from Karlsruhe. If other places can successfully
follow in Karlsruhe’s footsteps, the future of adaptive light rail transit should be a bright one.

Notes

1. Source: Stadt Karlsruhe, Verkehr m Karlsruhe" Daten zur Verkehrsentwzcklung (Karlsmhe- Stadt
Karlsruhe, 1996).

2. For most medmm-slze German crees wlthout metros, rail transit services are provaded via two separate
systems - the urban tram or LRT serv:ces, provided by mumc~pahties, and the mter-clty, regional railway
services of the German Railway (DB). As a rule, DB passengers who want to reach the city center have 
transfer to a tramway.

3. As far back as the 1960s, trams were run on unelectnfied freight lines and abandoned railroad tracks m
the region. The adopuon of standard gauge tram vehicles allowed for th:s early track-sharing These were
not dual-propulsion services, however, since vehicles operated under a single-voltage electrical system.

4. Source: Karlsruher Verkehrsverbund (KW), data files.

5. The maximum weight most urban roads can handle is 11 tons per axle

6. Joimng in partnership with AVG to design and eventually build the hybrid raft cars was ABB (now
Adtranz, Inc.) and Duwag (now merged into Siemens, Inc.).

7. For example, international trains must convert from 15,000 ac volts while :n Germany to 25,000 ac when
entering France and 3,000 volts dc when crossing Italy’s borders. Deslgrmag such systems for locomotives
was relatively easy because space was readily available With hght rail trmns, where space is at a premium
and weight is an important consideration, the design challenges were much greater.

8. The signatories of the agreement were the city of Karlsruhe, DB, the town of Bretten, and the adrrunis-
tratave subregaon (Landkrels)

9. Capital costs were apportioned among three tiers of government. Federal and state (Baden-
Wiarttemberg) grants covered 85 percent of capital facihty costs. The city of Karlsruhe and communities
along the shared-track corridors p:cked up the remaining 15 percent of costs Rolling stock expenses were
also borne by local governments.

10. Source: Orskt, Livable Communmes- Lessons from Abroad, Innovation Briefs, vol. 6, no. 4, 1995, p. 2

1 I. John Pucher and Christian Lef~vre The Urban Transport Cnsts m Europe and North America.
(Houndsmill, England- Macmillan Press, 1996).
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12. Source. Verkehrsbetriebe Karlsruhe and Albatal-Verkehrs-Gesellschaft mbH, Report 95 (Karlsruhe-
VBK and ABG, 1996).

13. D Ludwig, Light Rml on DB AG Tracks, RTR, Vol. 36, 1994, pp 3-6.

14. Rail translt market shares rose from 4.2 percent to 7.2 percent over thls two-year period.

15. Konarmmalentwlcldung, Baden-Wurtternberg, Modellvorhaben Bretten (Stuttgart"
Kommunalentwlckkmg, 1995)

16 Ibzd

17. Karlsruhe, Amt liar Stadtentwlcklung, Daten Kakten Informatwnen, 1995, Karlsruher Stat~sttk
(Karlsruhe" Amt fur Stadtentwickkmg, 1996).

18. W. Wyse, Ll~:~ht Rail through the Valleys Karlsruhe’s ’Product of the Year’£ Light Razl and Modern
Tramwa3,, Vol. 57, No. 683, 1994, pp 283-293
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Chapter Seven

Guided Busways in a Small Metropolis:
Adelaide, Australia

7.1 Synopsis

In South Australia’s capital city of Adelaxde, a new form of suburban transit service, the
track-guided busway, has been in operation for over a decade. Called O-Bahn, the service is
perfectly suited to greater Adelaade’s low-density, auto-oriented landscape. Along the 12 km O-
Balm busway, guide rollers steer vetucles along a concrete track at speeds of up to 100 km per
hour, provlding safe, efficient, and fast services, partly because drivers can concentrate on
optimizing speeds versus maneuvering the wheels. Once buses reach the city center, drivers take
the helm, operating like regular buses. By combining feeder and line-haul functions in a single
vehicle, O-Balm services vn’tually ehminate the need to transfer. Providing door-to-door services
from one’s home to the CBD has been key in winning over customers to the O-Bahn. Ridersbap
on the O-Bahn system has steadily increased despite a downturn in the local economy and eroding
transit patronage outside of the O-Bahn’s service area. Complementing the O-Bahn technology
has been a series of environmentally friendly initaatives, most notably the integrataon of busway
with a IJ0aear parkway and the introductaon of Australia’s largest fleet of buses propelled by
compressed natural gas Also :mportant have been moves to inject greater competation in
Adelaide’s public transport sector. The mstatutxonal separation of responsibilities for planning and
overseeiag transit servxces from the actual running of buses has also led to full fare integration,
similar to what is currently found m Germany.

7.2 Transit ha an Auto-Oriented Metropolis

On the whole, public transit can hardly be called a success in Adelazde, a metropolis of
some 1.1 nulhon inhabitants in an otherwise remote part of Australia. After all, trans:t today
carries 3ust 6 percent of all motorized trips in the region, fazfly modest by non-American stand-
ards. Yet as a comparatively small metropolis that is striving to introduce innovative and cost-
effective translt services, Adelaide stands out. As an example of a spread-out area that is earnestly
trying to adapt trans:t technologies and services to handle dispersed travel, few places can match
Adelazde. And in the sp:fit of addressing the challenges of making transit work in a small, remote
region absent any serious traffic congestion, Adelazde makes an interesting case study.

Much of the credit for Adelaide’s free-flowing traffic goes to its illustrious history of town
planning The core cxty is laid out as a square-mile grid ringed by a greenbelt according to the
specifications of William Light’s 1839 Plan, well-known intemationally, not the least because of
tts mcluslon m Ebenezer Howard’s celebrated work on Garden Cities. The center c:ty, today home
to some |6,000 residents (down from 50,000 in the early part of the century), is very distinctave,
"with stately Edwardian builchngs and quaint Victorian homes laced with gracious iron work abut-
:.ing modem office towers. Outside the inner greenbelt, the landscape takes on a contemporary,
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post-war appearance, with large-lot, detached development predominating. Hemmed in by the sea
to the west and hills to the east, urbaniTation has occurred along a north-south axis some 80 kin in
length and 30 km in width, forming a linear metropolis that is today home to around a million
inhabitants. Prominent is the region’s neatly platted super-grid network of wide arterial streets.
The combination of spread-out, low-density development and generous road capacity has
dispersed trips and virtually eliminated traffic congestion, save for a few arteries entering the core
during peak hours. Today, Adelaide prides itself as the "20-minute city" - one can seemingly go
from anywhere to everywhere by car within 20 minutes. With some 500 cars per 1,000 residents
and market-driven patterns of suburbanization, the region as a whole is unabashedly automobile-
oriented. Against such odds, how does such a place win over motorists to transit? The answer is
to offer a very attractive public transit option that, at least in part, mimics the door-to-door service
features of the car.

Greater Adelaide’s well-developed public transit network features a balance of train and
bus services, augmented by a single aging tram line connecting the core to a beach-side suburb.
Four heavy rail lines link outlying areas to the central city, functioning mainly as commuter
railways. It is buses, however, that are the real workhorses of the public transport system, today
carrying 82 percent of regional transit trips. Operated by three different transit companies under
competitively awarded contracts, bus routes have been configured to provide a mix of local-feeder
runs, intermediate-haul connections, and long-distance, mainline services. The region’s most
distinctive, and certainly most internationally renowned, mainline bus service is its track-guided
busway (Photo 7.1). The guided busway and connecting feeders are superbly adapted to the area’s
suburban landscape, evidenced by their superior ridership performance relative to all transit
services in the region. It is to the technology of track-guided bus services and Adelaide’s cutting
edge experiences with it that we now turn.

7.3 Adelaide’s Track Guided Busway: The O-Bahn

Track guidance is a simple yet cost-effective approach toward blending the service features
of a bus and rail service in one vehicle. Rollers directly connected to the steering knuckle of a bus
guide the vehicle along a raised concrete track. The interaction of the guide rollers and track
steers the bus (Figure 7.1). Designed by Daimler Benz AG and Ed Zublin AG and first introduced
in Essen, Germany, the patented technology carries the name of O-Bahn. Track guidance allows
buses to safely reach high speeds along mainline corridors, comparable to railway services. How-
ever, unlike rail cars, buses can leave the guideway, filtering into residential neighborhoods. This
allows the same bus to function as a feeder and mainline carrier. And, of course, same-vehicle
services virtually eliminate transfers, the scourge of suburban transit services worldwide. Today,
Adelaide boasts the world’s fastest and longest guided busway.

7.3.1 Why O-Bahn?

Why is it that a medium-size metropolis in a fairly remote part of Australia has taken on
the mantle of O-Balm as the future of suburban transit services? The answer lies largely in a
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Photo 7.1. Adelaide’s Track Guided Busway.
steered along a tree-lined busway comdoro

A conventional coach eqmpped with roller guides Is

!

Source Passenger Transport Board, Adelmde

Figure 7,.1. Typical Track-Guided Busway Cross-section. Guide rollers are fixed to rigid arms
which are m turn connected to the front axle of the bus The rollers, functioning as horizontal stabilizers,
interact wtth a raised concrete lip to automaucaUy grade the vehicle, freeing the bus driver of steering
duues. In Adelaide, the track consists of precast concrete dements assembled like a railroad track. Con-
crete cross beams are supported on bored piles to provide long-term stabihty. L-shaped concrete slabs atop
lhe cross t~.rns form the guidance surfaces. To handle Adelaide’s high-speed bus services and provide a
comfortable ride, a continuous and precisely fitted concrete surface was needed. Prefabncatxon was a
prerequisite to achieve the required accuracy. Adelaide’s busway tracks were constructed to tolerances of
plus or n-anus 2 rnm To achieve such precision required the introduction of rigid quality control
procedures both at the manufacturmg plant and dunng track assembly
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confluence of events that made O-Bahn a natural choice for meeting the mobility needs of the
region’s comparatively fast-growing northeast corridor. During the 1960s, when the region was
most rapidly suburbanizing, studies called for major freeway development to handle the growth in
traffic, and public officials dutifully began preserving rights-of-way. However, by the 1970s,
growing concerns over environmental quality and energy consumption led to a public backlash
against the freeways, and none were built save for an interstate connecting the central city’s edge
to the hills and eastward. Yet with continuing growth in the northeast corridor, the only axis from
the central city unserved by raft, it became increasingly evident that some form of high-capacity
fixed-guideway service would have to be built. Surface-street buses were taking an hour or more
to get from the outer reaches of the northeast suburbs to the city center. After extensive study,
officials decided to go with a new light rail line. Light rail was preferred over a conventional bus-
way because it would occupy less fight-of-way, would emit less air pollution, and was perceived
as being quieter and more comfortable to fide. Also, surveys revealed an overwhelming public
preference for LRT services. As preliminary design work on LRT construction progressed, so did
the estimated costs. Eventually, the projected cost of putting the CBD segment of the LRT under-
ground proved to be prohibitive. By 1981, when city officials began to rather reluctantly recon-
sider building a conventional busway, a few local transit professionals had heard about a new
German innovation, the O-Bahn, that combined operating features of a bus and a railway. A
delegation from Adelaide quickly organized a trip to Germany to visit the O-Bahn test tracks in
Stuttgart and witness the first field application in Essen. The group was immediately impressed
by what it saw and reached quick consensus that the O-Bahn was the right technology for
Adelaide’s northeast corridor. After a follow-up economic analysis confirmed this, the decision
was made to move forward with the O-Bahn technology.

The commitment to O-Bal~ was a courageous choice, considering that no area, not even in
Germany, had built anything comparable to what was planned for AdelaideJ However, among
Adelaide’s transit leaders, the choice was a prudent one. At a substantially lower capital cost than
LRT, yet with a similar carrying capacity, it would incorporate the best features of LRT - safe,
comfortable, and speedy mainline services - with the best features of a busway, notably the
flexibility to leave the guideway and provide transfer-free connections between suburbia and the
central city. Much of the capital cost savings would come from not having to build a CBD tunnel
since buses could operate on Adelaide’s spacious grid of dowmown streets. Besides providing
faster point-to-point services, track guidance was viewed as preferred to conventional busway
because considerably less right-of-way would be needed along the northeast corridor’s river valley
alignment. Minimizing intrusion on the River Torrens and its sensitive surroundings was viewed
as a high priority by all.

7.3.2 Adelaide’s O-Balm Services Today

The first stage of Adelaide’s O-Balm opened in 1986, and the full 12-kin northeast corridor
was in place by 1989 (Map 7.1). Today, buses from 18 different routes wind through residential
streets in the northeast suburbs before entering the guideway at one of two possible access stations,
what locals call "interchanges": the terminus at Tea Tree Gulley (15 km from the CBD) or the

100



t

ImlNm

Source: Passenger Transport Board, Ad¢latde

Bus routes entering at Paradise
Bus routes entering at TeaTree Plaza
Busway stop
City centre access route
Other inter-connectmg bus routes

Map 7.1. Adelaide’s Northeast O-Bahn Corridor. Eighteen bus routes feed into the mainline
guided busway On average, 55 percent of the distance traversed is on normal suburban streets, 30 per cent
ts on the ~ideway, and 15 percent is on city streets

Paradise interchange (9 krn out) (Photo 7.2). With steering completely controlled by the guide-
way, buses reach speeds of up to 100 km per hour on the fully grade-separated facility, stopping at
a third station, Klenglg (5 km out) if there is customer demand.2 Unlike the other two stations,
Klengig has no direct bus ingress-egress or park-and-ride facilities; all of its passengers are either
walk-ons or arrive by bike or bus transfers. Upon reaclung the outer edge of the CBD, vehicles
)cave the guideway and travel the remaining 3 km to the core on city streets like regular buses.

Having just three interchanges along the gmdeway has been crucial to instituting high-
speed mainline services. It was possible to get by with fewer stops than would be reqmred with
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hght rail since bus transit can be a circulator-distributor as well as a hne-haul comer. That is,
fewer stations were possible since, with buses, direct access does not depend solely on stations.
Currently, 81 percent of O-Bahn patrons board buses at street stops, and the remaining 19 percent
board at staUon interchanges.

A total of 110 O-Bahn buses, fitted with grade rollers, currently operate along the guide-
way, out of a total regional bus fleet of over 700. Most are articulated diesel buses.3 During peak
periods, individual buses operate on 10-15 minute intervals, resulting In an O-Bahn bus con’ung
by, on average, every 53 seconds. Local officials mmntain that O-Bahn buses can operate on
intervals as short as 20 seconds apart, without expensive slgnahng eqmpment, because of the
superior traction of rubber-tired vehicles, horizontal stabihzafion from guide wheels, and the
advanced anu-lock braking systems and Independent front suspensions on all O-Bahn buses.
Extensive field tests show that from a 100-km-per-hour speed, O-Bahn buses can stop - qmcldy,

Photo 7.2. Paradise Interchange, O-Bahn’s Intermediate Stop. An articulated bus, on the nght,
leaves the guldeway as it converts from its line-haul to its feeder role. A bikepath, at the lower nght of the
photo, winds alongslde the guldeway and its tree-shrub parkland.

smoothly, and in a straight line - within two vehicle lengths. With such vehicle responsiveness
and fleeffootedness, the O-Bahn can theoretically handle 18,000 passengers per hour in one direc-
tion. 4 This is In the ballpark of what most advanced LRTs can handle, and begins to approach the
lower-bound capacities of older heavy rail systems. Currently, the O-Bahn averages 4,500
passengers per direction per peak hour, or just a quarter of theoreucal throughput. With some
27,000 passengers currently travehng along the busway each weekday, local transit officials feel
the current gmdeway could handle well over 150,000 daily trips, a volume that is many decades
away given the reglon’s fairly slow econolmc and population growth.
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7.3.3 Environmental Mitigation

Adelaide’s O-Balm planners have gone the extra distance to make the O-Balm an
enviromnental-friendly addition to the local transit scene. Through the care taken in designing and
integrating the busway into the surroundings, they overcame environmental concerns about
impinging on the delicate Torten River valley. The O-Bahn alignment traverses along a riverbed
made up of unsteady alluvial deposits. The extreme plasticity of soils required extraordinary engi-
neering and design. O-Bahn’s unique track system, with its precast track elements and sleepers
resting on piers, proved to be highly adaptable to the unstable soil conditions.5 Moreover, its
relatively light weight put far less load on the river valley than the originally pla~ed LRT
alignment would have.

Prior to the arrival of the O-Bahn, the Torrens riverbed had became a neglected urban drain,
littered with rubbish and inaccessible to the public. With the O-Bahn, landscape architects and
planners saw an opportunity to transform the corridor into a healthy linear park. The corridor was
at-tractiw~ly landscaped with berms, and the guideway itself was mostly depressed below surface to
minimize noise impacts on surrounding residents. Walk paths and bikeways were aligned along
the entire 12-kilometer stretch. Trees planted along the busway formed part of an "oxygen bank"
in a novel "trees for transit" scheme that was introduced, part of Adelaide’s continuing commit-
ment to reduce the emission of greenhouse gases into the atmosphere. Because organic plants take
in carbon dioxide as they grow and give out oxygen, a campaign has been under way to plant some
300,000 trees and large shrubs along the O-Balm corridor to neutralize emissions from buses.

?mother significant effort to become an environmentally friendly transit system has been
the push to introduce CNG (compressed natural gas) buses. Currently, Adelaide has the largest
CNG bu~ fleet in Australia- 110 of the region’s 700-plus bus fleet are currently CNG vehicles,
with plans to replace some 100 existing diesel buses with CNG by the year 2000. Because natural
gas bums much more cleanly than liquid fossil fuels, does not emit diesel particulates, and
generates much lower levels of nitrogen oxides and sulphur oxides, local environmentalists have
acuvely lobbied for these conversions. CNG also makes good economic sense. Because of
Australia’s significant reserves of natural gas and its exemption of CNG from federal excise taxes,
the cost of natural gas is significantly less than that of dieseI. In that CBG involves additional
capital costs, notably for pressurized on-vehicle tanks, special fuel discharging systems, and off-
site compressor stations, fuel prices had to be significantly lower to justify the investment. In
1997, a hter of CNG cost around half as much as a liter of diesel fuel. Taking into account the
slightly lower fuel efficiency of CNG, studies show that it still provides an estimated savings of
around US$8,200 per year over diesel fuels (in 1997 dollars).6 Experiences so far show CNG
buses to be as reliable as the diesel fleet, with the added advantage of being more cost-efficient
and environmentally friendly.

7.3.4 The O-Bahn Advantage

Adelaide’s ten-year foray into the unchartered waters of mounting and sustaining O-Bahn
.services point to a number of clear advantages over alternative systems, notably light rail transit
and conventional busway. By way of summary, these L’aclude:

103



¯ Adaptability: The O-Bahn’s chief advantage is that is well-suited to the suburban milieu.
Same-vehicle services virtually eliminate transfers. Adaptability also means that if a
vehmle breaks down and blocks the track, buses can leave the guideway upstream, using
regular surface streets to bypass the disabled vehicle.

¯ Right-of-way Savings: Because the O-Bahn’s 6.2m-wide tracks are only a little (100
re_m) wider than a bus, considerably less fight-of-way was needed than for a busway, where
vehicles are manu~!ly steered. This provided significant savings, particularly in tunnels,
on bridges, and along areas requiring substantial earthwork and landscaping.

¯ Cost Savings: The avoidance of new capital expenses for depressing the CBD
alignment and for advanced signaling systems resulted in a capital cost that was about half
what a light rail system would have cost for the 12-km corridor. At US$6 mAllion per km
(in 1985 dollars), the guided busway cost only 12 percent more than a busway would have,
in part because it required less right-of-way acquisition.

¯ Lighter. O-Balm placed less deadweight load on the corridor’s fragile riverbed corridor
than would have a LRT line or a wider conventional busway.

¯ Faster: As an exclusive, grade-separated corridor, the guideway cut the time in half
from getting to the city center from the northeast terminus - from 46 minutes on previous
regular-stop bus services to 23 minutes on the O-Bahn.

¯ Safer: Exclusive segregation from other traffic, along with guided steering and the
guideway’s high-quality running surface, has increased passenger safety. Relieving drivers
of steering duties and freeing them to concentrate on managing speeds and braking, if
necessary, has reduced the chance of driver error in high-speed operations. Safety has also
been enhanced by a back-up steel wheel system that allows vehicles to proceed along the
busway at up to 50 km per hour in the event a tire suddenly deflates.

e More comfortable: Because guide rollers act as horizontal stabilizers and the precast
concrete track was built to such fine tolerances, buses run very smoothly, providing a ride
quality well above that of a normal busway.

e Quieter: Owing to the smoother running surface and the absorption of tire noise by the
L-shaped guideway surface and surrounding berms, the O-Bahn provides a relatively quiet
ride. Nearby residences are also spared from loud noise, less than what a busway or steel-
on-steel railway would have generated.

¯ Staging flexibility: As with a busway, the O-Bahn provides staging advantages over rail
systems. The guideway does not have to be continuous or built and opened in one fell
swoop. Rather, it can be built incrementally in stages° Whereas railways need to go the
full length, penetrating the CBD, to become operational, busways can commence services
in pieces.

7.3.5 Ridership and Development Impacts

That Adelaide’s O-Balm technology is the right "fit" for the northeast corridor’s spread-out
landscape seems indisputable from ridership evidence. Between 1986/87 and 1995/96, annual
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patronage on the region’s bus, raft, and tram system fell from 82.0 million to 62.9 million board-
ings, or by about 23 percent (Figure 7.2).7 During the same period, ridership on the 18 bus routes
using the guideway shot up by 75 percent, from 4.2 milhon to 7.4 million, an increase well in
excess of the 18 percent growth rate m the busway’s prime catchment area. Moreover, whale the
region’s transit modal split was just 7 percent of all trips in 1991, for radial journeys along the
northeast corridor to the city center, transit captured a 42 percent market share.8 In real dollar
terms, operating costs per boarding fell by 27 percent dunng the first seven years of O-Bahn
operauons, while rising 5 percent for all bus transit services operating within the region.9

Cross-system comparisons are also revealing. Between 1986 and 1996, ndership on the O-
Bahn increased thi’ee times faster than ridersbap on the region’s other mainline transit connector --
the commuter railways serving the northwest, southwest, and southeast comdors. The O-Bahn’s
"guideway effectiveness" is also nearly ten times higher than that of the railways, handling around
670,000 versus 69,000 passengers per route km per year. And "vehicle effectiveness" as far higher
as well - over the 1984/85 to 1991/92 period, boardings per vehicle kilometer rose 36 percent
along the northeast corridor while falling 14 percent along railway lines.l° These differences
underscore the superior match of O-Balm to the cityscape. Railways rely in good part on
concentrated development around stations, which really has not occurred along suburban
corridors. O-Bahn, on the other hand, accepts and works with low-density development,
providing near transfer-free door-to-door services.

Who is patronizing O-Bahn? During peak hours, nders are predominantly workers and
students heachng to the city center, producing a directionally biased, tadal pattern of patronage.
Surveys show that some 40 percent of new passengers during commute hours previously drove
theLr cars to workJ1 During the O-Balm’s first five years of service, the greatest ridership growth
actually occurred in discretmnary trips headed to the CBD during the midday, mainly for shopping
purposes. Besades receiving transfer-free services, surveys reveal midday, discretionary trip-
makers are attracted by the pleasant views of the comdor’s riverscape and the safety of the guided.
segregated track. The most frequently cited benefit of the O-Bahn is its convenience.12

While the very premase of building an O-Bahn was to adapt to rather than reshape the
suburban landscape, at is noteworthy that some degree of clustered, stataon-area development has
occurred, the joint product of regional planning and market forces. For several decades, the
busway’s terminus, Tea Tree Gully, has been designated as one of five regional town centers. The
region’s latest Planning Strategy continues the commitment to darecting future suburban growth
along high-capacity transit axes, mcluchng the northeast O-Bahn corridorJ3 To date, the O-Bahn
appears to have accelerated the conversmn of Tea Tree Gully from a somewhat sterile new town
designed around a regional shopping mall to an emerging urban wllage featunng a wide range of
land uses. In the early 1990s, the slte of a new regional college campus was relocated adjacent to
the termmal station to take advantage of the parcel’s superb access to the CBD. A medical
complex has also sprung up nearby. Tea Tree Gully’s shopping mall as presently being expanded
atop existing surface parking in the direction of the busway terrmnus. Around the two other O-
Bahn interchanges, local residents want nothing to do with transit-oriented development, however.
They remain adamant that the surrounchng neighborhood remain exclusively low-density residen-
tial. In fact, a recent request to open a small retail kaosk at the Parachse interchange was denied by
the local council on the grounds that any commercial use was incompatable with the neighbor
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hood’s character. With such a mindset firmly rooted in Adelaide’s suburbs, an O-Bahn system
geared to serving low-density residences seems all the more appropriate for the northeast corridor.

7.4 Competitive Transit

While the O-Balm remains Adelaide’s claim to fame in the transit world, the region has
also won kudos for injecting competition into the local transit arena. Triggering the move to a
competitave transit marketplace were a series of mstitutaonal reforms introduced in mid-1994.
Chief among these was a move to separate the policy and regulatory functions of transit services
from the operations function. Borrowing a chapter from Germany, asset ownersbap and service
oversight became the purview of the public sector while service delivery was opened to market
competation, with the lowest bidders granted the fights to operate within contract areas, subject to
meeting minimum service standards.TM A new authority, the Passenger Transport Board (PTB),
was formed by the South Australian government to oversee all rail and bus services within greater
Adelatde. As the region’s policy and regulatory body, PTB plans, regulates, and funds all land-
based passenger transport m South Austraha, which includes taxi and paratransit services m
addition to buses and rail.

In 1995, PTB began tendering comperztive bids for operating bus services within the
regaon. Contracts were introduced in phases over the next two years. TransAdelmde, which
formerly operated all bus services as the State Transportation Authority, won the contract for the
southern sector of the region, whtle a private firm, Servco, was awarded the franchise for serving
the northern sector. A much smaller concession went to Halls Transit to serve some suburban and
rural communities in the far eastern suburbs.

The impact of competitive contracting was imme&ate. Within the first year, transit rider-
shzp increased by 2.5 percent on contract routes, compared to a 1.7 percent decline for the metro-
politan area as a whole. Competition also served to contain wage rate increases and spawn staff
reductions. Moreover, it resulted in featherbedding clauses being removed from labor agreements,
aUowing transit managers to assign drivers clerical and minor mechanical duUes during slack
penods. The combination of ridership gains on contracted routes and cost containment resulted in
an increase in the region’s cost recovery rate from 26 percent to 29 percent during the 1995/96
fiscal year.

From the user’s perspectave, perhaps the biggest benefit of institutaonal reform has been the
emergence of an integrated fare system, also akin to that found m Germany. Now the same ticket
can be used to hop on a tram or train and transfer to the O-Bahn. Similar to Germany’s Verkehrs-
verbunds, Adelaade’s PTB pools all farebox receipts and guarantees each operator a certain
payment depending on the kilometers of services delivered. Instatutional reform has also led to a
more efficient fare structure. As an incentxve to midday riding, 40 percent chscounts are given
during the interpeak (9 a.m. to 3 p.m.). Fares also reflect &stance traveled, costing almost twice
as much for journeys over three krns versus under three kn~s. Customer loyalty xs rewarded
through price incenUves. A one-day, hrmtless-ride ticket goes for about US$3.60. Most popular
is the rnulti-ride book, winch for around US$12 provides 10 tickets, any one of which can be used
multiple times within a two-hour time window.
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7.5 Lessons from Adelaide

Adelaide’s O-Bahn has proven to be a sensible choice for serving low-density, auto-
onented markets. By blending the speed and safety of hght rail transit with the inherent flexibihty
and efficiencies of bus transit, the O-Bahn system has won over legmns of loyal customers
Raderslup continues to increase, even though regional transit patronage has fallen.

Despite the success of Adelaide’s O-Bahn, guided busways have not been widely adopted
Apart from the slower-speed, shorter-distance O-Bahns now operating in Essen and Mannheim,
Germany, there is no other similar system. This is a bit perplexing gaven some the inherent
advantages of O-Balm - comparatively low capital outlays, single-vehicle operatmns that reduce
transfering, and a high-quality, smooth ride, among others. Adelaide’s transit leaders seem
particularly puzzled that no other city has copied the concept so far. City officials had hoped to
cash in on Adelaide’s pioneering success with the O-Balm, expecting money was to be made in
transferring Its operating experiences and techmcal know-how to other places. A slick, nicely
produced video, Adelaide O-Bahn: The Innovatzve Solution, warmly offers to build an Adelaide-
style O-Bahn under a turnkey arrangement in any clty that is interested.15 Despite a constant
parade of transit officials who come from around the world to witness Adelaide’s O-Bahn
firsthand, so far there have been no takers.

The reluctance to make the huge leap from curious observer to O-Bahn maplementer likely
reflects, in part, the second-class image problems that continue to plague bus transit. Whether
rightly or wrongly, hght rail transit is still widely perceived as a more modem, higher class of
service more m tune wxth the times. Evidently, elected officials see more political capital to be
gamed from laying rall tracks than paving busways. Of course, some outsiders cast suspicion in
the failure of Adelmde itself to expand O-Bahn services beyond the inaugural corridor. While tbas
is matrdy due to the region’s slow populatmn growth and economic woes, the inabihty to expand
O-Bahn services has no doubt hurt its promotional causeJ6 A new hugh-capacity service to the
south, from Adelaide to Darhngton, is currently being studied, with O-Bahn one of several options
under consideration. And from time to Ume there has been talk of replacing existing raii hnes
with guided busways. In the mean time, Adelaide continues to make headway in fine-tuning bus
servlces and upgrading transit’s xmage. The ambitious campaign to convert the bus fleet from
diesel to CNG propulsion has won public praise. Less noticeable but equally important have been
on-going efforts to refine bus services - altering a route here, adding more park-and-ride spaces
there - along the northeast corridor.

As a ra&al line-haul connector to the CBD, O-Babm’s future will hinge, in part, on
maintaimng a strong, viable center. While the suburbanization of residences is inewtable, local
planmng officials recogmze that a dominant center must be mmntmned ff transit is to effectlvely
compete with the pnvate automobile. Historically, Adelmde’s square-mile CBD has been the
center of actmn. In 1991, the latest year for wbach data are available, 21 percent of regional jobs
and 13.5 percent of regional retail sales were in the CBD; the retail share was higher than in any
other Australian metropolitan area.17 As elsewhere, these shares have no doubt slipped in recent
years. In the case of retail, the recent closmg of severn large central-city department stores has
alarmed CBD interests, though this had more to do with organizational restructuring within
Australm’s retail industry than with a decline m CBD business. While long-range planmng
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controls guarantee that Adelaide’s CBD will continue in its role as the pre-eminent commercial
center for decades to come, the emergence of new second-tier centers has already sparked some
&scussxons into what would become another Adelaide Rrst, the opening of a cross-town O-Bahn
corndor linking Tea Tree Gully to Port Adelaide to the east. If such a link ever gets built, it will
continue Adelaide’s proud traditaon of ploneering new forms of adaptive suburban transit servlces.
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Notes

1. Essen’s O-Bahn servme, introduced m 1981, operates mamty at surface m the median stop of a freeway
(Autobahn), with guideway buses runmng much slower and stopping more frequently than in Adelaide.
The most unique feature of Essen’s original O-Bahn service was its dual propulsion. While operating m a
CBD tunnel and along the freeway comdor, buses were electrically propelled The notion was that electn-
clty would be more energy efficmnt for rnmnline servmes, and would avoid the problems of recirculating
&esel fumes m the CBD tunnel D~esel propulsion was considered superior for stop-and-go con&tions on
regular surface streets when buses left the guldeway However, because of technical problems and
excessive cost ovemms, Essen eventually ellrmnated the electrical component of O-Bahn operations, did
away with its underground tunnel, and converted to pure diesel track-guided bus services outside the CBD.

2. Two of the bus routes serving the far outreaches of the northeast corridor operate non-stop along the
guided busway.

3. Whtle Adelaide’s O-Bahn relies on chesel-powered buses, the system was designed for conversmn to
electrical tractmn if and when petroleum fuel prices rise high enough to justify it.

4. This assumes an average of 100 passengers per bus and 180 bus runs per directmn per hour (e.g., 20
seconds between buses)°

5. H Sack, The O-Bahn Gmdeway, Adelmde" Technmal Constraints and Challenges, Guided Busway
Transtt: Proceedings of the International Seminar (Adelaide Sagnc Internataonal, 1989, pp 11-13).

6 Tins assumes a price of US$0.51 per hter for diesel versus US$0 22 per hter for CNG. Adjustang for
differences in fuel efficiency results m an average &esel cost of US$0.21 per km compared to US$0.11 per
kilometer for natural gas, assuming buses travel 60,000 km per year° Source H. Ng, Adelaide’s Clean
Pubhc Transport (Adelaide: Passenger Transport Board, staff paper, 1996)

7. Data were compiled from annual reports provided by the Passenger Transport Board, includmg
Passenger Transport Board, Annual Report 1995/1996 (Adelaide Passenger Transport Board, 1996). Also
see" J Brown, Adelaide’s Graded Busway Popular with Passengers, The Urban Transport Industries
Report, Vol. 1 (Hong Kong" Campden Pubhcatmns, Ltd., 1993, pp 58-59)

8. Sources: Regional travel surveys and census statlslacs from: Austrahan Bureau of Statistics, 1991
Census Journey to Work (Canberra: Australian Bureau of Stalastms, 1992). Surveys show that the first
seven years of O-Bahn servme, from 1986 to 1993, tmaslt’s modal share of work trips held steady in the 10
to 11 percent range. For 1986 modal spht data, see Pak-Poy & Kneebone Pty. Ltd., Transport Planning
Model Development Study (Adelaide: Department of Transport, 1990). For 1993 modal spht data, see 
Gardner, Drivers and Passengers" Travel to Work (Adelaide. Austrahan Bureau of Statistms, AdeImde
StatisUcal Dlvismn, Catalogue No 9203.4, 1993)

9. Cost recovery rates for buses operating m the northeast corridor increased from 24 5 percent m 1985/86,
just before O-Bahn services commenced, to 38.3 percent m 1991/92, five years mto the project For all bus
servaces m the regmn, they increased only from 29 percent to 29.8 percent over the same period. Source-
State Transport Authority, Performance Indicators Report; ]984/85 - 1991/92: Etght Year Ttme Series
(Adelaide: State Transport Authority, Strategac Services Branch, 1992).

10. Ibid.
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11. P. Chapman, The Adelalde O-Bahn. How Good m Pracuce?, Australasian Transport Research
Forum~ Vol 17, Part 1, 1992, pp. 83-100.

12. Denis Johnston and Associates Pty Ltd., Northeast Busway Before and Afier Study, Final Report.
EvaIuatzon of the Busway (Adelaide. State Transport Authority and Department of Transport, 1988).

13. W~tth regional population growth at under 1 percent annually, the plan commits to efficiently managing
change as the region gradually transforms from a single-center to a mulla-centered metropolis. The long-
range plan seeks to shift the balance of future urban development to the northern suburbs, away from the
vulnerable vineyards to the south and lullscapes to the east. It also strongly commats to urban consolidation
and refill development, though it recognizes that single-family housing remains a strong market preference
and attempts to plan for it accordingly. The plan calls for giving development preference to regional town
centers that are well-served by pubhc transport. This bodes favorably for Tea Tree Gulley since it receives
more intensive transit servlces than any. See Department of Housing and Urban Development, Planning
Strategy" Metropohtan AdelaMe (Adelaide- Department of Housing and Urban Development, State
government of South Australia, 1997).

14. All assets, including depots, buses, trams, and the O-Balm system itself, became the property of the
state’s l~epartment of Transport. Besides asset ownership, the Department of Transport is responsible for
planning, building, and maintmning all baghways and roads wathm South Australia

15. Passenger Transport Board, Adelaide O-Bahn: The lnnovanve Solution (Adelaide, Kensington Stuchos
and the Passenger Transport Board, 1996)

16. The reluctance to move foreword with add~uonal O-Bahn hnes seems also related to the release of a
controw~rsml study that found that, upon extending full capltal costs and ndershap projecraons over a 30-
year period, the O-Bahn would yield a negative economac rate of return: a net present value of-US$37.45
million or a Benefit/Cost Ratlo of 0.77. The projected loss was attributable mainly to the cumulative
increase m access time (i.e., walking and waiting) for those converUng from automobile to O-Bahn travel
as well as the conclusion that the O-Bahn had httle effects on traffic volume flows. It is this latter assump-
tion that has drawn the most cntlcism, especially among environmentalist who contend that the study
grossly lmderesmnated the external benefits, such as reduced energy consumption, produced by the O-
Bahn. Clearly, the O-Bahn project has not been immune to cntic~sm or the fairly common disagreements
between econormsts and environmentahsts about the net worth of mass transportalaon systems. See
Department of Transport, An Economic Evaluation of the Northeast Busway m Adelazde (Adelaide:
Department of Transport, the Government of South Australia, I991), and Chapman, op cir., 1992.

17. R. Bunker and A. Turtle, The Role and Funct,on of the Adelaide Central Area: Prospects and Trends
(AdelaJdLe: Mumclpahty of Adelmde, A Core Paper prepared for Adelaide 21, 1996); P Mees, ’The Report
of My Death is an Exaggeration’", Central City Retalhng in Melbourne Since 1900, Urban Pohcy and
Research Vol. 11, No. 1, 1993, p 28.
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PART THREE

SMALL-VEHICLE SERVICE REFORMS

Part Three examines experiences in four case-study areas where the focus of adaptive transit
improvements has been on small-vehicle service reforms, including shuttles, route.deviation,
general-public dial.a-ride, and fitney services: (1) Albany, New York; (2) Winnepeg, Canada;
(3) Kansas City, Missouri; and (4) Mexico City, Mexico, and San Juan, Puerto Rico.
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Chapter Eight

Flexibly-Routed Shuttles:
Albany, New York

8.1 Synopsis

A new set of shuttle services has given workers m the Albany, New York, region a new
measmre of flexibility and a sensible way to access jobs. The region has many developing areas of
dispersed, suburban-style employment which are outside the transit authonty’s normal service area
and cht~cult to serve with traditional transit. Employers have chosen work sites based on factors
other than accessibility, winch has led to increased auto usage and made it chfficult for many
workex~, especially transit-dependent ones, to get and keep jobs. The Capital District Transporta-
tion Authority’s ShuttleBug, ShuttleBee, and ShuttleFly routes provlde convenient, flexible ser-
vice to these areas. By provlding tmaed transfers from mmn fixed-route service to flexably-routed
shuttle/circulator services, the systems have gazned loyal riders and very high approval ratings, as
well as providing cxatical job access. And by creatively seeking fundmg for these routes, the
agency has been able to add the new services whtle mamtmmng erasting service

8.2 Employment Growth at the Periphery

The Capital District Transportation Authority (CDTA) serves the Albany, New York, area,
wtuch consists of the cities of Albany, Schenectady, and Troy. Its service area encompasses 150
square miles and a population of 780,000 persons.1 While Albany Is New York’s capital city and
therefo~re home to many state offices, the area’s economy is fmrly diverse. Like most areas m the
U.S., the region has experienced a movement of employment to suburban sites, and by 1990
employment outside the region’s central cities exceeded that within them. Thts trend has reduced
job accessibility as well as transit ridership. Commuting by transit in the area decreased 16
percent between 1970 and 1990o2

At the same time, because the region has experienced little congestion,3 there has been
httle mlerest in mobility alternatives to automobile travel. Air quahty and job access have also not
been high priorities, yet were being worsened by spread-out, auto-oriented growth. The CDTA’s
decision-makers sensed a growing obligation to improve services to suburban areas, especially in
hght of the increasing needs of lower income inner-city residents to access jobs.

8.3 Connecting to Employment

~ha 1996, CDTA imtiated a shuttle program called ShuttleBug at an employment center on
the urban periphery. The shuttle sought to demonstrate the value of better linking fixed-route
maJn-hne service with outlying job sites. The agency funded the experimental service by applying
for and recelving a CMAQ grant.4 Happy with the performance of the initial route, CDTA
inatiated two new routes, called ShuttleBee and ShuttleFly, in slrmlar areas in 1998.
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8.3.1 Three Similar But Distinct Services

The three shuttles serve large employment areas with somewhat different land-use
chamctenstacs and ridersl-np markets, although they share in common an autocentric landscape:
wide building setbacks, few sidewalks, and abundant free parking. CDTA targeted all three
shuttles at commute trips, but one of the routes, ShutfleBee, serves mainly internal trips, making it
something of a combhnation between a shuttle and a circulator. The other two shuttles, with their
strong focuses on lxansfer centers and access to and from the larger area, operate to some degree as
many-to-one diaI-a-ndes. The shuttle routes did not replace disabled paratransit services, provided
by the STAR system (Special Translt Available by Request)

8.3.2 ShuttleBug

ShuttleBug, the onginaI service, operates within the Crossgates Mall/Washington Avenue
Extension/New Kamer Road area, a busy employment center northwest of downtown Albany
(Figure 8.1). Over 5.000 people are employed in the area in dispersed, low-rise complexes, served
by a chscontmuous street system with few sidewalks. It has proven to be a difficult area to serve
with conventional fLxed-route transit.

The ShuttleBug route originates at the Crossgates Transit Center, located at the Crossgates
Mall (Photo 8.1). During mormng and evening rush hours, the service runs on approximately 20-
minute headways. Runs are timed in the morning and evening to meet three fixed bus routes at the
center. During the midday, ShutfleBug runs approximately every hour. ShuttleBug totals 20 hours

~,4~4 ~ ~’~ ~

Source: Capital Dtstnct Transportatwn Authority; effecttve 21 November 1997

Figure 8.1. ShuttleBug map. The ShuttleBug connects a number of activlty centers - the
Crossgates Mall, New Ka~er Industrial park, and Corporate Plaza.
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Photo 8.1. Crossgates Transit Center. This center is located in the parking lot of the Crossgates
Mall. A ShuttleBug bus is in front, and a regular fixed route bus is to the rear. The center has a
shelter as well as signage explaining ShuttleBug service.

of revenue service per day, including two hours added m 1998 to serve an area business’s shift
change.5 ShuttleBug is free, and users pay regular fares if transferring to other CDTA routes.6

The institution of ShuttleBug required a few manor schedule modifications to other routes
to atd tamed transfers. The agency adjusted the shuttle’s schedule to serve the starts and ends of
shifts for employers in the area. CDTA also eliminated a portion of one fixed route so that it
would rtot overlap with ShuttIeBug services. This was done about six months after the initiation
of ShutlleBug service, and forced a few people to make transfers who did not have to before.

ShuttleBug initially followed a fixed route. After six months of service, however, driver
feedback led CDTA to convert to flexible routing. On the way away from the transfer center, the
ShuttleBug simply takes people where they ask. On the way toward the transfer center, the
ShuttleBug runs a basic route w~th regular stops, but also takes workers directly to their buildings
and picks them up there as wello The area’s arrangement of office buildings requires the bus to go
through parking lotso In the mornings, when workers are heading to their jobs, the ShuttleBug
operates only away from the transfer center, concentrating on outbound traps. A rider may,
howevel, arrange to be picked up on request if he or she reqmres rebound transportation.
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8.3.3 Expanding the System: ShuttleBee and ShuttleI~y

Based on the positive response to ShuttleBug, ShuttleBee was introduced to serve a rapidly
deveIoping employment area along the Route 4 corridor to the east of Albany. The route has
northern and southern segments centered on a CDTA park-and-nde lot at which ShutfleBee makes
connections to two fixed bus routes (timed during rush hours)° The shuttle deviates up to 3/8 mile
off the normal route to serve the area’s employers.

Employment in the area is currently around 5,000, and is expected to double m the next
decade.7 Employment types in the area are also expected to shift; one business park that currently
employs many highly-prod high-tech workers appears Likely to get manufacturing facilities with
about 4,000 jobs, These workers are likely to be lower-paid and more transit-dependent than
many of the current workers. Some housing is also planned for the area. Because of these
expected changes, the agency has not yet determined the permanent alignment of the route and its
stops. At present the shuttle runs along Route 4, and returns to Route 4 at the same points from
which it left after deviations.

During the morning and evening rush hours, ShuttleBee operates one bus on each end of
the route on 30-minute headways. During the midday ShuttleBee operates with one bus serving
both ends of the route, also on 30-minute headways. Each workday, ShuttleBee operates for a
total of 20 revenue hours.8 ShuttleBee costs 25 cents to ride, though it is free with a transfer or a
Swiper Card. Users pay regular fares ff transfemng to other CDTA routes.

The newest shuttle, ShutfleFly (so named because of its stop at the region’s atrport), serves
the mixed commercial Wolf Road/Albany International Airport comdor north of Albany (Photo
8.2). It connects to several other routes, as well as the Colonie Center shopping mall. Along the
ShuttleF1y route are numerous offices, hotels, retail shops, and restaurants. It serves the largest
employment center of the three shuttle routes, with about 15,000 workers.

ShutfleFly operates on 20-minute headways during the mormng and evening rush hours
and has coordinated connections to four fixed routes. During the midday, it operates on 30-minute
headways. The CDTA did not immediately set ShuttleHy’s permanent schedule so that it could
be based on passengers’ observed origin and destination patterns° ShutfleHy operates with time
points at the Colonic Center, the carport, and an office complex on the northern end of the route.

Urthke the other Shuttle serwces, ShuttleFly also operates on Saturdays, from 7 a.m. to 7
p.m. at 30-minute headways. ShuttleFly operates four weekday peak and two midday buses for a
total of 39 service hours per weekday. Its two Saturday buses operate a total of 25 hours.9

ShuttleFly costs 25 cents to nde, though it is free with a transfer or a Swiper Card. Users pay
regular fares if transferring to other CDTA routes.

Like ShuttleBee, after making a route deviation, ShuttleHy returns to the basic route at the
point of departure. Several fixed bus routes also operate along portions of the same streets plied
by ShuttleHy, and the shuttle serves these stops as well. When behind schedule, the shuttle may
drop a passenger at a regular stop instead of the desired destanation, or the driver may racho the
dispatcher to have another bus do the pickup.
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Photo 8.2. ShutfleFly on Wolf Road. This corridor has a variety of uses, mostly auto-oriented
and surrounded by parking. In addition to dispersed uses, portions of Wolf Road lack basic pedes-
trian anleait_ies such as sidewalks.

8.3.4 Shuttle Access and Deviations

A rider may access the three shuttles at designated stops or by having a shuttle deviate to
his or her location. A rider calls the dispatcher to schedule a devlation, and there is no preset call-
ahead reqmrement. Some passengers arrange deviation pickups for later in the same day while
boarding the bus in the morning. In that case, the driver logs the pickup request and gives the
information to the next driver over a shift change, or to another bus via the dispatcher if the pickup
request would fall most conveniently into another shuttle’s scheduled run. Sirmlarly, for a drop-
off deviation, a passenger may call the dispatcher or may slmply request the deviataon with the
driver when boarding the shuttle.

8.4 Marketing

CDTA actively promotes the shuttle services and uses business and employee contacts to
improve the service design. The agency created a new paint scheme to gwe the shuttles a distinct
identity (see Photo 8.1). The agency directly markets the service through employee mfonnataon
days staged at businesses and offers complementary passes to get new empIoyees riding transit.
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CDTA markets its speciahzed suburban services as a package, emphasizing the availability of not
only the shuttles themselves, but also a guaranteed fide-home program, employee information
services, and monthly passes.1°

8.4.1 Business Outreach

CDTA attempts to revolve service-area businesses during both the system design phase
and in promoting the shuttles. In designing shuttle mutes, the agency places emphasis on serving
employer shift changes and on meeting connections with mainline routes. For instance, a new run
was added at the beginning of the ShuttleBee service period so that area employees beginning work
at 7:00 a.m. could use the servlce. The agency also makes efforts to serve new businesses from
~heir opemng date if possible, so that transit-dependent persons will have a chance to get jobs there.

During the shuttle route planning phase, CDTA studies the major employers and physical
characteristics in a comdor. Information gathered includes business locations, contact persons,
numbers of potennal riders (employees, students, residents, etc.), demand characteristics (e.g.
periods of peak demand, trip origins), and physical characteristics of waiting areas and sidewalks.
The agency then works to accommodate the distinct needs and characteristics of the area in the
service design.

Employers participating m the CDTA Corporate program receive group discounts on bus
passes for their employees. CDTA makes available promotaonal materials about the Shuttle
services, helps employers design employee travel surveys, stages information days, and works to
improve the walking environment and shelters w~thin the comdors.1

8-~ Labor Issues

In an effort to control costs, CDTA competiUvely contracted operation of the ShuttleBug
service to an outside company. CDTA opted to operate the newer ShuttleBee and ShuttleFly
routes in-house. Still, the agency was able to control costs by negoUating a special driver-pay
structure. The normal "system 1" pay rate is higher and applies to regular full-time drivers of
large buses. The lower "system 2" rate, which shuttle drivers receive and which does not exceed
70 percent of the top rate, normally applies to STAR drivers and part-Ume drivers (all CDTA
d_nvers begin as part-timers).

Shuttle drivers receive about one hour of traimng in addition to three weeks of basic
training and two weeks of STAR training. STAR training prepares drivers for route dewation
requests and map-reading. The drivers on the contracted route also complete CDTA training.
CDTA employees perform chspatch functions for all shuttles, including ShuttleBug.

8.6 Complementary Measures

In addition to the shuttle routes, CDTA has implemented a variety of supportive programs
to improve services to the area’s suburbs.
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8.6.1 Guaranteed Ride Home

The agency operates a guaranteed nde-home system for holders of CDTA bus passes. On
request, the agency will arrange and pay for a taxi for customers in an emergency situation or who
mass the last shuttle of the day. Annual individual use of the guaranteed nde-home system is
hmited. However, the system normally serves only as a safety net and is rarely used. In over
three 3rears of program operanon, the agency has yet to spend its enttre $40,000 annual budget for
the service.

8.6.2 Tangential Route - The Four Mall Circuit

Most of the CDTA’s route structure follows old trolley hnes, forming a generally radial
system focused on the traditional core. CDTA’s Route 17 was introduced to better serve new
suburban activity centers. Initiated in 1998, this cross-town route supplanted a prewous more
traditzonally-odented service. Known as the "Four Mall Circuit," Route 17 serves transfer points
at suburban shopping developments, including Stuyvesant Plaza, Crossgates Mall, Colonie Center,
and Latham Farms. The route operates on 30-minute headways from 9:00 a.m. to 10 p.m. Monday
through Friday and from 8:20 a.m. to 10:20 p.m. on Saturday.

8.6.3 Other Efforts

To date, the CDTA has targeted service renovation maanly at employment centers. Resi-
dential areas receive more tradational services. However, the agency has several other irmovanons
under development to improve the entire system’s speed, efficiency, and on-time performance. A
new CDTA subsidiary is attempting to coordinate the prowsion of social service paratransit by the
various area providers. If successful, the system will lead to more efficient use of the large,
uncoordinated social service fleet. CDTA Is also testing of altematlve fuels, and ~s mvestxgatzng a
signal priority system which will keep stoplights green when buses are approaching intersections.

8.7 Evaluating the Shuttles

8.7.1 Customer Reactions

CDTA conducts occasional surveys of its customers. Feedback on the shuttle servaces has
been very positive. The 1997 ShuttleBug customer survey revealed that riders most liked the
shuttle’s convenient schedule and the fact that it gets them to work on tune. Respondents also
apprecmted ShuttleBug’s curb-to-curb service. The 1998 survey, which included the riders of all
three shuttles, found a very high customer sattsfacnon with the system. Over a set of four service
attributes, the average customer satisfaction rating was 4.5 on a scale of 1 to 5. A snnilar survey
of riders of CDTA’s regular bus routes found a rating of 3.9 for the same attributes.
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8.7.2 Access and Circulation

The principal goal of CDTA’s shuttle services was to improve access to jobs. The shuttles
provxde the "nnssing link" in reaching suburban business parks, especially for those who do not
own cars. About 80 percent of ShuttleBug passengers and 70 percent of ShuttleFly passengers
believe the service has helped them get or keel~ their jobs, and a preponderance of riders on these
shuttles use the service mostly for work trips.12 Interestingly, the ShuttleBee serves a somewhat
different market than ShuttleBug and ShuttleFly. The ShuttleBee ridership has a much greater
proportion of seniors and students and more within-corridor trips.~3 The agency attributes this to
the existence of a community college and several retirement homes on the route, as weU as several
restaurants.

Despite the main goal of improving access to dispersed employment sites, the shuttle ser-
vices have also impacted air quality and congestion by attracting choice riders. The share of riders
who have a car available to them is 22 percent, 48 percent, and 31 percent for the ShuttleBug,
ShuttleBee, and ShuttleFly respectively. For the same routes, the shares of passengers who
traveled by automobile prior to shuttle service are 7 percent, 22 percent, and 18 percent.14

8.7.3 Productivity

Like many agencies using flexibly routed transit, the CDTA downplays most traditional
numerical measures of shuttle performance. The agency feels these measures undervalue the
importance of the shuttles in providing access to jobs. That is, they reflect service outputs, not
outcomes (e.g., securement of a job). At the same time, the shuttles’ hostile land use environ-
ments make low productivity a nearly foregone conclusion. Nonetheless, what such statasUcal
measures of these services do show is robust growth and increasing popularity.

The most mature of the three shuttle services is the Shut+deBug, having been m service for
over two years. The ShuttleBug has steadily gained ridership. ShuttleBug had 13,000 riders in its
first year of operation. By the second year, ndership topped 32,300, an increase of almost 150
percent.15 ShuttleBug’s ridership has begun to level off, and is currently m the range of 150 to
170 per day, around 8 riders per hour./6

As newer services, the ShuttleBee and ShuttleFly are still developing their ndership mar-
kets. ShuttleBee cames around 75 riders per day, and CDTA hopes ShutfleBee will eventually
carry as many riders as the ShuttleBug. Weekday ridership has grown very quickly for ShuttleFly,
the newest servlce. The agency’s goal for ShuttleFly was 250 riders per day. The shuttle was
already regularly exceeding that by mid-1999. ShuttleFly Saturday servxce is less popular and
serves about 90 passengers per day.17

CDTA is facing a slow decline in system-wide ridershipo As a small adchtion to the
agency’s services, the shuttles have not been enough to reverse that trend. Ridership on the strong
core routes that connect to the shuttles has not perceptibly changed due to the shuttle services.
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8.8 The Future of Albany’s Shuttles

The Capital District Transportation Agency has been very happy with the shuttle services
thus far and hopes to improve current routes and add new shuttles where possible. A 1998
customer survey showed a strong desire for extended evemng service hours on the ShuttleBug and
ShuttleFly routes as well as weekend service. Extended hours may be quite appropriate to the
shuttle routes’ target clientele, since many entry-level jobs have schedules outside traditional work
periods,. The 1998 survey also included informataon on user worksltes, which the agency hopes to
use to target future business outreach efforts. More distant plans include adding shuttle routes in
several new areas, and experimental use of shuttle routes in low-ndership but more traditionally
urban areas.

For the ShutfleFly service, CDTA plans to add buses to shorten headways to ten minutes
during ,morning and evening peak periods. One possibility that may help bring this about is the
creauon of partnerships with area hotels. While ShuttleFly service has, despite its name, not been
targeted to persons catclung flights at the airport (the buses do not even have luggage racks, nor
does the service guarantee tight arrival tames at the airport), CDTA is considering the possible
benefits; of some type of partnenng with hotels, many of which have airport shuttles of their own
This pooling of resources might allow the agency to extend ShuttleFly service hours as well as add
vehicles at no additional cost.

In general, CDTA benefits from a supportive metropohtan planning organizataon, and the
agency has been successful at getting flexible monies applied to transit. The ShuttleFly also has
another possible funding source in that the town through which it runs, Colonic, has agreed to
fund 50 percent of operating costs with its development mitigation fees shouId the route prove
success~I. CDTA is seeking additaonal funchng through for TEA-21 for technology upgrades,
such as computer-aided dispatch. The agency has also applied for funchng under Access to/obs
and state Welfare to Work programs to extend service hours,is

809 ]~.arning from Albany

CDTA has focused on introducing shuttle services to employment areas which are still
growing. Puttang the transit service in place prior to an area’s build-out gives potential employees
who are transit-dependent access to new jobs as they are created. Initaatmg service after
businesses have b.zred then: staffs would mean that fewer employees would require transit service
when it ts finally implemented, as potential riders would have either made other arrangements to
get to work or foregone a job in the area because of their inability to get there. Shuttle ridership
would thus be wholly dependent on worker turnover at established fn-ms.

The degree of dl~]culty in operating a flexibIy routed shuttle rises with the number of
deviation requests. To date, the shuttles have not incurred systemic capacity constraints, although
individual situations have arisen where a bus has had too many deviations to serve within the time
allotted. Wheelchair lifts on the buses are relatively slow, which affects performance if a disabled
person uses the service. Bad weather also slows the system, but the routing flexibility allows the
driver to adapt.
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CDTA has successfully involved the needs of users (mostly commuters) in the initial design
of the shuttle services through the agency’s contacts with businesses. Gathering data such as the
number~ of potenual riders, their probable needs, and even pedestrian amenities has allowed the
agency to focus service on customer needs from the very beginning. This is not to say that there
have been no surprises. In the case of ShuttleBee, ndership has been more varied than expected,
serving many trips within the area as well as commute trips. Nonetheless, involving businesses
has helped CDTA adjust shuttle times and fixed route transfer connecuons to business start times.

CDTA’s financial ingenuity has allowed the agency to create shuttle services while main-
taming existing trachfional services. By using lower-cost labor and securing grant assistance, the
agency has been able to experiment wlth new routes and service strategies.19

Overall, CDTA and its riders have been very pleased with the shuttle program. Granted,
~huttle ridership is relatively small and productivity low in comparison to more tradiuonal routes.
But, where a transit provider attempts to serve dispersed, single use environments which are
hostile to transit, it is important to measure success not just with traditional productivity
indicators. Albany’s shuttles are well stated to the unique mobility needs of the region’s suburban
workers. For some, the shuttles have provided vltaI access to job opportunities avadable nowhere
else in the region.

Notes

Federal Transit AdmmistraUon, Transit Profiles. Agenctes in Urbamzed Areas Exceeding 200,000
Populatzon, for the 1995 Natzonal Transtt Database Report Year (U S. Department of Transportatmn,
Federal Transit Administrauon, 1996).

2 Source: Capital District Transportauon Comrmttee, New Visions for Capttal Dtstrict Transportatton

Regional Transportanon Plan (Albany: Capital Dastnct Transportatmn Comrmttee, 1997). While 
percent of workers living m the city of Albany sull commuted by translt m 1990, the proporuon for the
Albany-Schenectady-Troy MSA was only 4 percent. Source 1990 U.S. Census

3 One reason for this is the region’s relauvely slow growth. Between 1980 and 1997, the number of

employed workers grew from 331,000 to 395,000, or just over 1 percent per year Source: Capital District
Regional Planning Cornmlssion, Capttal District Average Annual Ctwhan Labor Force (9 June 1999
<http://www.edrpe.org/lf._edr.gif>). In addiuon, much of the regmn’s sprawI development has been made
more accesmble by Its "inward" locauon, within the mangle formed by the three major central clues
Albany, Schenectady, and Troy.

4 CMAQ (Congestion Mmgauon and Air Quahty Improvement Program) was created m 1991 as part 

the Intermodal Surface Transportation Efficiency Act (ISTEA). The program funds projects intended to aid
attamment and maintenance of national ambient mr quality standards (NAAQS) set under the Clean Air Act
(CAA).

5 C. Cohen, Review of CDTA Shut-tie Services (Memo and report to CDTA execuuve and deputy &rectors,

28 December 1998)

6 Regular fares for the CDTA system are zonal, varying from $1 00 to $1 55.
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7 C. Basile, Customer Survey Report CDTA Shuttle Services (Memo and report to CDTA semor staff, 11

December 1998).

8 C. Cohen, 1998.

9 C Cohen, 1998.

10 CDTA’s monthly passes are known as Swiper cards and are used by about 25 percent of CDTA riders.

1~ The best example of this is the reconstruction of part of the ShuttleFly corrador scheduled for 2001.

Working with the area’ s MPO and the New York State Department of Transportatmn, CDTA has arranged
for Wolf Road to get sidewalks, bus turnouts, and access management (driveway consohdataon and parking
lot connectav~ty).

12 According to the December 1998 Customer Survey Report, 97 percent of ShuttleBug riders use the

servlce tbr work trips, as do 90 percent of ShuttleFly riders

13 Only 43 percent of ShuttleBee customers use beheve the service has helped them get or keep then: jobs,

and 61 percent of riders use ShuttleBee mostly for work trips (compared to a system average 70-75
percent) The less employment-specific character of ShuttleBee’ s ndership becomes apparent m that 17
percent of ShuttleBee riders use the service for shopping trips, and 22 percent use the service to get to
school. Source: C. Baslle, Customer SurveyReport: CDTAShuttleServmes, 1998

14 C. BasrJe, Customer Survey Report: CDTA Shuffle Servwes, 1998.

15 Also, average riders per day went from 54 m the first year of service to 127 an the second, a 134 percent

increase Sources: C Basile, ShurtleBug Rtdership Summary (Report to executive director, 27 January
1998), and C. Baslle, ShuffleBug RMership Summary (Report to executive director, 10 July 1998)

16 ShuttleBug regastered its highest ndership, 9 3 riders per hour, in September 1998. Source. C Cohen,

1998

a7 ShuttleBee currently averages around 3.5 riders per hour, and ShuttleFly averages around 6 riders per

hour. Sources: C Cohen, 1998, and K. Younger, email to the author, 8 June 1999.

is CDTA is concerned, however, that the servace remam attractave to a wxde range of users. While the pur-

pose of the system is job access, the agency prefers not to target shut’des only to "welfare to work" users, or
to allow the servlces to be perceived as such CDTA has been awarded the federal Access to Jobs grant,
which the agency will use to extend service hours and make several strategic shuttle route extensions.

19 This has allowed the agency to test the shuttles’ effectxveness as well as btuld nder support The long-

term stability of such a strategy is somewhat unclear. The agency has used local CMAQ funds to fund the
shuttle routes so far, as well as a combination of other normal funding sources. After CMAQ monies are
exhausted, CDTA will need to fred a permanent source of revenue. Also, at may be difficult in the long
term for the agency to retain the lower driver-pay scale for shuttle drivers than for drivers of larger buses.
It seems possible that the union wtll resist on wage panty, especially ff the shuttle system is expanded to
new areas
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Chapter Nine

Flexibly Routed Neighborhood Shuttles:
Winnipeg, Manitoba

9.1 Synopsis

Faced wlth declining transit ridership arid a dispersing population, Winnipeg, Manitoba, a
mad-sized city in the central Canadian plains, has introduced innovative and flexible neighborhood
shuttles for Iow-denslty areas. This system replaced portions of several pre-existing fixed routes
with small-area diN-a-tides hnked to tamed transfer centers, creating a more personalized, neigh-
borhood-scale bus service well stated to the cnrcuitous street patterns of single-use, low-density
neighborhoods. The transit agency designed the service as a reaction to a specific set of needs,
and has exphcltly treated the new system as an experiment, monitoring rider preferences and
riding patterns and adjusting service as necessary. Designed for circulataon and access to and from
the larger transit network m low productivity periods, especially where a general outward (home-
destaned) ndership direction predominates, the service will be used as a riderslup development tool
in some areas, and as a permanent service in others. In the absence of bruits on the chspersion of
resldentaal and commercial land uses, tilts service shows Winnipeg’s deterrmnation to serve an
evolving environment by adapting its service to the changing need of its patrons.

9.2 Taking Transit to the Neighborhoods

Winnipeg, Mamtoba, is a city of 625,000 inhabitants situated near the geographic center of
the No~xh American continent 1 While Winmpeg has experienced slow population growth, it has
at the same tune experxenced a steady daspersal of population.2 The region currently has few land-
use controls on development, and Wmmpeg’s flat setting provides ample, easily-developable land
At the same time, Winnipeg’s downtown remmns a center of shopping, entertainment, and
housing. The downtown is home to the city and provincial governments, and contains almost 27
percent of the region’s employment)

Thus, while downtown Winnipeg provides a reasonably dense and more trachtaonal
destination for f~ed-route translt service, contanuing dispersed development outside the central
business district is ill-suited for point-to-point service. Wmrfipeg Transit experienced a steady
decline in ridersbap, from 60 million revenue passengers in 1982 to 40 million in 1995. Since that
tame, yearly ridership has remained steady at around 40 milhon. The suburbanizing land use
situataon is also exacerbated by Winnipeg’s continental climate. Winter weather can at times be
severe, making the walk to a bus stop and the wait for a vehicle difficult.

Winnipeg Transit has sought new ways to serve a suburbanizmg service area. Most
notably, m 1996 Winnipeg Transit introduced innovative Dial-a-Ride Transit (DART) services.
Replacing portions of fixed-route service, these general-public dial-a-ride zones hnk the widely-
distributed Iocataons within the zones and provide access to remaining fixed route service and the
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rest of the city. Passengers are picked up at their homes or other locations, or can board buses at
transfer stations, and are delivered to deslgnated stops throughout the DART service areas

9.3 Serving the New Patterns

Despite the difficulty of serving an mcreasingly dispersed city, some residents in Winnipeg
Transit’s outlying service area were requesting improved transit service. Fixed route service is
successful in most areas during peak hours, but the agency wished to fred a way to better serve
dispersed areas during periods of low demand. In additaon, the agency sought a way to serve new
areas before they had become developed enough to support regular service, hoping to get people
used to riding transit.4 Translt planners felt that these people would be much more difficult to wm
over to transit after they had been forced to buy a car because of the tmavailabihty of transit
services.5

The agency’s solution was a new neighborhood-scaled d~al-a-nde system, integrated into
the larger transit network. The stated purposes of the new service were to pick up and deliver pas-
sengers closer to their homes, provide more direct travel where possible, and eliminate operation
of large vehicles through residential areas during low demand periods.6

From the beginning, Winnipeg Transit explicitly treated the project as an experiment,
which allowed more freedom and creativity in the service design. The design process included
reviewing demand-responsive services in other cities and an earlier dial-a-bus experiment in
Winnipeg in the 1970s. Service simulations allowed the agency to test scheduling, routing, and
drop-off and pick-up options, as well as to gauge driver trmmng reqturements.

9.3.1 Implementation

In June 1996 Wmrdpeg Transit began the trial demonstration of DART service in two
suburban residential areas of Winnipeg on evenings and Sunday mornings, periods of low demand
(Photo 9.1). The goals of the lmtial service were to refine service delivery, test winter driving
conditions, determine travel behaviors, assess cost effectaveness, and chscover whether passengers
would like such a service.7

In April 1997 the agency expanded the operating hours of the Lrfitial routes to include
Saturday mornings and all-day Sundays. At the same time service was instituted in two other
areas, one on weekday and Saturday evenings, and the other on weekday middays and Saturdays.
The new evening route was soon converted to late evenings only, as it became apparent the route
was much too busy in the catty evening, and the driver was tmable to serve all passenger requests.
From an original start time of 7:00 p.m., the agency converted the area back to fixed-route service
prior to 10.30 p.m. a week and a half later. In September 1997 the agency created a final DART
route, with service on weekday middays and Saturdays.8

Based on customer comments, in 1998 the agency returned service during daytime periods
(except Sundays) to fixed route. Customer input about evening service has been very posiuve, and
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Photo 9.1. A typical street in the DART 102 service area. As in the photo, sidewalks are often
absent. DART stops in ttus area axe simply signs mounted on light poles, as above. Signs show
the DART logo, stop number, and reservation phone number.

the agency plans to maintain DART service during those penods and expand to new areas in the
year 2000.9

9-3.2 Marketing

At the institution of the service, Winnipeg Transit did a mailing of DART timetables and
brochure, s to all addresses within the service areas. In some cases, the DART servlce-area maps
are combined in one brochure with the timetables and maps of fixed routes wb.ich serve similar
areas during non-DART periods. To aad DART users, the agency has created displays at the
transfer centers with route and schedule reformation.

9.4 DART Services

DART service areas are suburban, with low-density single-family housing as the
predominant land use (Photo 9.1). Street patterns are often circuitous, and include some narrow
streets and cul-de-sacs. The areas generally retain f’~ed route service on preerasting ahgnments
dunng non-DART periods.

129



During service hours, the DART routes coordinate transfers with fixed routes. Transfer
stations are located at major trip generators, often shopping centers (Photo 9.2). Passengers may
board either at the transfer stations or may call in to request a pickup at another location within the
service area. Passengers boarding at transfer stataons do not have to call ahead to request a drop-
off. Instead, they tell the driver their destination when they board. Regular fares are charged for
DART service, despite its "premium" characteristics.

Photo 9.2. The DART Route 102 transfer center. This transfer point is located at Southdale
Centre, an auto-oriented shopping plaza. The Route 16 fixed-route bus is in front, and the Route
102 DART bus is in the rear. The sign on the sidewalk contains a DART route map, including
labeled stop numbers, and an explanation of the service. Tiffs shopping center is also the locataon
of one of Winnipeg Transit’s park-and-ride lots.

DART buses also make pick-ups m response to call-in requests (usually at a passenger’s
house). Call-in requests for DART passenger pick-ups are forwarded by an automated system to
the correct DART operator’s cellular phone, eliminating the need for a separate dispatch funcUon
and allowing callers to access any DART route through a single phone number.

For drop-offs within the service area (other than transfer centers), the bus driver determines
the best path for the route based on passengers’ requested stops. The DART service areas have
designated, numbered stops located at close intervals throughout the area for drop-offs (Map 9.1).
A passenger may be delivered to any DART stop in an area or to a transfer station.
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Source. Wmmpeg Transtt, effecttve 13 April 199Z

Map 9. L Dart 102: Southdale-lsland Lakes Service Area. Drivers use one sheet for each
ch’culalaon through the service area, marking stop requests on the map and plotting a route.

9.4.1 Service Features

DART buses pick up passengers at their homes or other requested locations. Because the
pickup time is not scheduled precisely, this relieves passengers of the need to wait outside, and is
partially an adaptataon to the severe Winnipeg winter weather. The agency discourages drivers
from ho,aking at pick-ups so not to &sturb neighbors. Normally, passengers are watching for the
bus and there are few n~ssed pickups. Buses drop passengers off at stops, because no wait is
involved, and stops are distributed widely throughout the service areas. Dropping passengers at
designated stops may allow a driver to consolidate drop-offs, saving time, and may also allow a
driver to use a more efficient route with fewer tum-arounds. Still, the agency allows drivers to
decide the precise level of service based on their judgrnent. For example, to allow flexibility m
routing, a driver may drop a passenger at any comer of an intersection flanked by a DART stop.
Conversely, a driver may drop a passenger directly at his or her home if the driver feels there is
enough time.
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To allow drivers to more accurately estimate pick-up rimes, the agency informally sphts
DART routes into sub-areas. Because of the use of timed transfer centers, a bus usually circulates
through its zone in a general pattern of outbound and inbound (although some routes circulate
between several transfer centers). Using this pattern, the agency assumes that the bus will be at
the furthest point from the transfer center at some specific time between synchronized connections.
The bus drops off passengers going from the transfer center on the outbound portion of the route
and picks up people going to the center on the inbound portion° Thus, an outbound bus might pass
the house of a passenger who is going to the transfer center, planning to stop on the way back.

This system works to keep passengers on the bus for the shortest time, although some
passengers are confused and believe the bus driver has forgotten to stop for them. About 75
percent of passengers on the DART system are outbound (usually home bound) from transfer
centers. This pattern is a result of the periods in which DART services are available and is by
design. Drivers fit the trips of passengers making trips with both origin and destination within the
same DART service area into this general framework, delivering them as d~recfly as possible. The
sub-area system is not restrictive, so a &aver may go back to a "previous" zone to give a passenger
a more direct trip if time is avmlable. Glven the ability to set routing, drivers often refine this
system based on their knowledge of the area. One driver has used has knowledge of the area to
develop his own time schedule for even more accurate estimations of pick-up times. It is this type
of ownership of the route and ability to be creative that attracts some drivers to the service.1°

9.4.2 Training

Winnipeg Transit’s tra~ng secUon has developed a special training package for DART
drivers. This traiv_Lng is in addatton to the regular bus driver training. DART training lasts one
day, sometnnes consisting of a full day of classroom training, and sometimes of a half day of
classroom training and a half day of nchng with an experienced DART driver. Instruction includes
trial runs of planning trips and declding the optimal routing through the area. The agency has also
developed an extra servlce review for DART to help dr~vers refine their performance.

The tools for use by DART drivers have evolved over time. Currently drivers have a route
map (Map 9.1) and schedule on one sheet, and a cross-reference sheet for route connections.

9.5 HurdIes Overcome

9.5.1 Equipment

One of the goals of DART service was to reduce the use of large buses in residential areas.
Tlus led Winnipeg Transit to choose "Elf" buses, which looked less like regular buses due to their
van fronts. It was hoped that residents would see these buses as less of an intrusion into the neigh-
borhoods. However, the agency found the Elf buses to be undependable, to perform poorly in
snow, to ride roughly, and to have too large a turn radius for the narrow streets of the service areas.

The agency has since replaced the buses with 30’ low-floor buses with short turn radii.
These new buses look much more like regular full sized buses, and have no special features for
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DART service other than plug-ins for spotlights (drivers use spotlights to find house numbers at
night). Still, there have been few complaints, and public response has generally been quite
positive in all DART service areas.

9.5.2 Weather

A manor problem has been weather, in that the buses often go into small neighborhood
streets that do not receive the same priority for snow clearance as do major streets. The agency
has found that operating speeds are lower in winter. However, even with higher winter ridersbap,
DART service has very rarely arrived at the transfer station late. Dunng particularly severe
conditions, the flexibility of the system comes favorably into play. A bus may only be able to
serve certain portions of the area, such as the former fixed-route alignment. In that case, the driver
drops off or picks up the passenger as close to the requested site as he or she finds passable.

9.6 Winnipeg’s Other Transit Adaptations

In its overall effort to provide transit service winch can better compete with automobiles
and better serves the Winnipeg area, Winnipeg Transit has implemented several other measures to
benefit riders and speed service. Taken together, these show a more comprehensive effort to
improve the prospects of transit performance and ridership.

9.6.1 Transit Priority Measures

The agency has implemented several transit priority measures to aid the speed and on-time
performance of fixed-route services. Among these are peak period bus-only diamond lanes and
contra-flow bus-only diamond lanes. In addition, transit priority signals at some high-traffic
intersections give buses a 6-second head start on other traffic and thus allow them to merge into
traffic (Photo 9.3). The agency has calculated that in some instances the signals save buses two 
three minutes daring congested periods, while delaying traffic only a matter of seconds.~1

]n 1994, Winnipeg created a bus-only and bus-priority street in the downtown known as
the Graham Avenue Transit Mall. This project closed five blocks of Graham Avenue to automo-
bile traffic, widened sidewalks, and added bus shelters and distinctive street furniture. Outslde the
bus-only portaon, to the point where the street ends in a "T" intersection at the large Hudson Bay
department store, the project narrowed the street to two driving lanes and two parking lanes. The
project has created a downtown transit-focused district and a transit identity, winch the agency has
attempted to accentuate through such actions as naming stops, as would be done in a rail transit
system

9.6.2 Telebus system

The Telebus system allows transit users to call in to fred out the scheduled bus arrivals for
a pamcular stop. Unlike some similar systems, callers do not receive real-time informaUon about

133



Photo 9.3. A transit priorlty signal in operation. The vertical white light signals the bus to
proceed, while the light stays red for automobiles.

bus arrivals. Instead, they are informed how soon a bus is scheduled to arrive at a particular stop.
Still, the system is extremely popular, receiving over lO ml]hon calls m 1997.

9.6.3 Park-and-ride lots

Winnipeg transit has entered into agreements with several shopping centers to make park-
and-ride spaces available m the shopping center parking lots. Shopping center managers often
agree to host a park-and-fide under the idea that allowing this use of their parking lots during
periods of slow demand makes it more likely that their centers will gain the business of the lot
patrons on thelr return to their cars.

9.7 Evaluating DART

DART servlce’s are well tailored to the mobility needs of suburbanites. The service short-
ens walkang distances, offers personal safety, and in some cases provides curb-to-curb service.
Considering the combination of access to the bus (usually walldng to a stop) and the trip, DART
provides users with an easier trip than fixed-route service overall. The DART system provides a
service that is of a neighborhood scale and feel.12 Direct, seamless transfers to regular fixed-route
service allow users easy access to the wider city and region. The service spreads impacts more
broadly, in that buses only travel down streets as necessary, and the buses are smaller than regular
buses. Neighborhood feedback about DART service continues to be very positive.

Productivity for DART mutes is low compared to other routes, as can be expected for a
service targeted at low-density areas during off-peak periods. For example, in 1998, DART routes

134



101,102, and 109 averaged 7.1, 12.5, and 14.8 boardings per hour respectively on weekday
evenings, compared to a weekdays system total of 50.3 boardings per hour.13 It is Important to
keep in nund, though, that system totals include peak hour trips, whereas DART routes operate
only ir~ periods of low demand. Unfortunately, it is difficult to contrast the performance of DART
service with previous servlce to the same areas. There are few historical numbers to compare. For
nonnzd fixed routes, Winnipeg Transit computes passengers and boardings statistically using
farebox revenues and knowledge of the types of boardings and the revenues each type generates.
In the absence of specific counts, there is no way to gauge the number of passengers using bus
service in the DART areas prior to service. And, because the trunk routes to which the DART
routes connect are so much larger than the DART routes, variations in their ridership due to
DART service would be statistically insignificant.14

DART service has not performed well m all situations. As noted, Wilmipeg Transit
eliminated DART services during daytime periods. It was during these periods that many trips
originated at homes, and thus required reservations. The agency found DART more popular and
well accepted during periods in which most travel is "outbound"; that is, travel consists of wips
returning to destinations within the service area. At other periods (middays on weekdays and
Saturdays), passengers indicated to the agency that they did not like the requirement of chalmg in
for a trip. For riders transferring from fixed-route service, the change to DART is more transpar-
ent. This mix of results was not unexpected, cons:denng the agency’s treatment of the service as
an experiment. One interesting finding of evaluations is that DART is at times a significant
prowder of intra-area (residence to residence) mobility, rather than just access to transfer points.15

The cost impacts of a service like DART vary by route and service design. The financial
impact on such measures as bus hours will depend on the way in winch the service interacts with
the remaining fixed-route service, either allowing fewer total hours or creating the need for more
bus hours. In full operation (day service included), DART service reduced overall daily bus hours
by 3.8 hours on weekdays, 13.5 hours on Saturdays, and 1 hour on Sundays. This was parttally
due to the fact that DART service ends at a somewhat earlier time than the former fixed-route
service. Other DART service costs may also vary from fixed-route service. For instance, the use
of smaller buses may reduce costs, while cellular phone usage will increase costs.

,Considering the goals of providing a neighborhood-scale service that would provide resi-
dents easier access to their homes and ease tripmalang, W~aipeg Translt considers DART service
a success. Because a single vehicle serves an area, the driver can better stay on top of a route and
give management feedback on how it is functioning. The service has garnered much commumty
support and very few complaints. Ninety-two percent of respondents to a November 1996 survey
rated the service Good or Excellent.16 Tkts type of support, especially considering the politacal
realities of the influence of more affluent suburban areas, could be beneficial for the agency’s
position in general.

9.8 "Fhe Future of Winnipeg’s DART

Winnipeg Transit has found that DART’s flexible service can be better suited to the needs
of the growing portion of its customers in the suburbs. In addition to the new DART routes to be
implemented in the year 2000, the agency also has tentatave plans to use a DART-type service as a
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ridership development techmque in a newly developing area. When the area is more fully devel-
oped and ridership justifies it, the agency could implement fixed route service. In the meantime,
DART will get residents accustomed to using transit, and keep people from having to acquire
automobiles m the absence of transit service.

Winmpeg Transit has explicitly treated DART service as an experiment. Tbas entrepre-
neurial attitude has allowed the agency leeway to change the service as necessary and as travel
behavior became more apparent. It has also given Winnipeg Transit’s passengers a better idea of
what is happening with their transit service and has hopefully given them a greater appreciation
for the service and understanding of its possible benefits. In an area with dispersing land uses and
changing travel patterns, a quality, user-friendly transit service will be even more difficult to
provide in the future than today. Winnipeg Transit is looking to flexible, neighborhood-scaled
DART dial-a-ride service and other adaptive strategies for long-term ridership and customer
servlce benefits. The agency’s willingness to investigate new service concepts, and learn from
successes and mistakes, should be the key to its future success.

9.9 Learning from Winnipeg

From the experiences of Winnipeg Transit, it is apparent that dial-a-ride transit cannot be a
highly productive service compared to successful fLxed-route service. If the route serves too many
passengers, service quality begins to falter. As a general rule, DART service works only up to a
level of about 20 passengers per trip (circuit). Since a cLrcuit is usually one hour, that means the
system can serve a peak of only about 20 passengers per hour. Adding another bus to improve
service would, of course, drive down efficiency again. The DART system will, by design, be low-
productavity, whach is also not surprising consldenng the type of area DART was designed to serve.

The input and support of labor is an important ingredlent of success. Winnipeg Transit
involved the drivers’ union from the start, even in the design phase. The agency also involves the
operators in ongoing improvements to the service. Involving labor has created a better system by
incorporating the knowledge of drivers, as well as helping to reduce resistance to the introduction
of new services. Paying DART drivers the same as other drivers promises to avoid much of the
confhct that some agencies incite through dafferentiat pay scales. While this has made DART’s
cost per trip even higher, the costs for DART riders are not new costs to the agency. Rather, DART
costs are former fixed-route costs shifted to the new service, serving the same customers better.

Despite the neighborhood scale of DART services, Winnipeg Transit has found neighbor-
hood resistance to placing bus stops in some areas. Buses may not fit some people’s idea of what
thetr neighborhood is, desplte the requests for suburban service which generated the imtial search
for new service alternatives. Most homeowners have grown comfortable with having buses on
then" streets, however.

Dial-a-ride services are flexible and can be tailored to the needs of specific areas. For
instance, DART routes vary in their configuration of transfer points and fixed time points. Some
routes have only one fixed, timed point, but others have several or even portions of the route
w~ch are eqmvalent to regular fixed-route service. A DART route can be easily adapted to an
area’s unique land uses, road patterns, and other available transit connections. Winmpeg Transit
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dnvers have further flexibility to serve their customers as they see fit, if they are still able to
achieve their core service requirements.17 The agency encourages operators to tailor service to the
passengers, servL, ag the needs of individual customers as well as possible.

Like many instances of flexible routing we studied, DART service has been flexible and
effective in targeting a specific transit-user market. In this case, the market is home-bound trips to
suburban areas during low demand periods. Targeting service m this way means that in few
instances could such a system be copied completely for another area. But, in a suburbamzing
region, service types stuted to more dense and urban land use patterns find their ridership shrink-
ing. Market segmentation allows transit service to be specifically tailored to its market. In an era
of &versifying consumer needs, it makes perfect sense.

Notes

i City of Winmpeg, Statistics and Information (15 June 1999

<httpo//www.dty.winnipeg.mb.ealhlml/stats/stats.htm>)

2 Between 1991 and 1996, Wirmipeg’s population grew by 0.3 percent. In the same penod, the area imme-

&ately surrotmdmg the city grew by about 10 percent. Source City of Wmmpeg & Province of Manitoba,
Wmmpeg Transplan 2010: Moving Toward Solutions (Wlrmlpeg City of Winnipeg & Province of
Mamtoba, 1998).

3 City of Wmmpeg & Province of Manitoba, 1998.

4 Unllke some agencies using flexibly routed transit, Winnipeg Transit &d not intend for this service to

replace paratransit services for &sabled persons While there is no identical reqmrement to the Americans
with Dlsabihues Act (ADA) m Canada, Canadmn transit agencies must provide reasonably equlvalent
service for disabled persons. In W~nnipeg this service is called Han&transit. To use Han&translt, a person
must have health-care proof certifying need, must register, and must book ndes two days m advance. For
various 1easons, DART service does not take the place of Han&transit. For one, Hart&transit offers door-
to-door .,;ervice (versus curb-to-curb), which DART does not. Additionally, while Winnipeg Transit 
currentiy m the process of making the regular bus fleet more accessible by going to all-low-floor buses and
retrofittang bus stops, a disabled passenger could currently not go outside the DART service area because
most buses are not accessible Finally, DART is an evening and weekend service, where Hart&transit trips
are largely dunng the day.

5 A valld concern Stu&es have in&cated that the presence of more cars an a household leads to a lower

likehhood of transit use For example, see R. Cervero and K. Wu, Influences of Land-Use Environments on
Commuting Chotces" An Analysts of Large U.S. Metropolitan Areas Using the 1985 American Housing
Survey (IURD Working Paper 683, UC Berkeley, 1997).

6 Wmmpeg Transit Department, RE. Demand Responsive Transit (DART)- A Trial Demonstration

(Report to Committee on Works and Operations, 29 March 1996).

7 Wmm/:eg Transit Department, RE: Evaluauon of DART (Dtal-A-RMe Transit) (Report to Cormmttee on

Works and Operauons, 30 January 1997).
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8 DART service areas are relatively small residential districts. They range from about 6,000 to 12,000

residents, and from about 2,000 to 4,000 housing umts.

9 Winmpeg will host the Pan Am Games m 1999. Wim,apeg Transit is heavily involved m planning to

serve the games, and will have htfle time to plan new DART routes until after the Games’ conclusion

10 For drivers, this system can be a httle Iike running their own transit system DART service puts a lot of

responsibility on the drivers. In essence, drivers do scheduhng, marketing, and routing for their zones.
When the DART system first began, many operators were leery of the service and reluctant to sign on to it
However, many drivers like driving DART routes, and as the program has progressed more drivers are re-
signing and drivers with more seniont-y are signing up.

Drivers for the DART system come from the ranks of the regular fixed-route system, and there Is
no pay differential for DART drivers. Winnipeg Transit drivers sign up each three months for their chosen
route, and drivers get preference by semonty. Thus, a DART route may change drivers every three months
Tins can be problematic because a route is much easier to operate and can be more efficiently run when the
driver is very familiar with the DART service area. Also, each route has a regular operator, a swing
operator who does the route when the regular operator is off, and possibly hohday operators and other
drivers who wtll do the route occasionally. Thus, it is possible for a single DART route to have as many as
six or eight operators during the same three-month period, or as few as two. Due to the system of signing
for routes, some drivers may get "stuck" doing a DART route just for a holiday. In this case the driver will
not know the area at all and so will usually have a much harder ume serving the area effectively

" The total scope of Winnipeg Transit’s transit priority measures ~s as follows:

Transit Mall (24 hours) ........... 0.9 km (ba-dlrectlonal)
Bus-only lane (24 hours) ........ 1.8 kin
Bus-only lane (peak hours) ...... 4.4 km
Contra-flow bus lane (24 hours). 0.6 

Transit priority traffic signals ..... 8
Excluslve transit terminals ........ 5 at shopping centers, 2 at universities
Transit-oriented streetscapes 2.9 km (all downtown; bl-direcuonal; includes Transit Mall)

12 For Instance, many trips at certain times are by children arid begin and end in the DART area, as parents

use DART to give their children neighborhood rnobihty. In general, drivers that like DART service are
people-persons. They enjoy public interaction and feel rewarded by the abihty to provide DART’s
customized, neighborhood-type service. In some ways, the agency has found that the service operates
similarly to a local grocery store or gathering place. The riders get to know the drivers and each other, and
DART service seems to generate respect between operators and passengers and a sense of the service as a
part of the commumty. For example, some drivers will allow small groups of young teenagers to ride a
circuit or two in the bus just for fun, gavmg them somewhere to hang out. The agency feels that the driver
is ideally someone who lives In the area served, who will have a greater stake in the area and who knows
the area and the people.

13 DART ridershtp for 1998 was as follows:
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Weekday Saturday Saturday Sunday
Evening Morning Evening All Day

DART 101
Boardmgs/day 35 40 33 116
Bus hours/day 4.9 6.7 4.9 17.1
Boardmgs/bus hour 7.1 6. 0 6. 7 6. 8

DART 102
Boardings/day 65 30 38 80
Bus hours/day 5.2 6.5 5.2 16 5
Boardings/bus hour 12.5 4.6 7 3 4 8

DART 109
Boardings/day 43 - 38
Bus hours/day 2.9 - 2.9
Boardings/bus hour 14.8 - 13.1

System averages for 1998 were 50.3 boardings per bus hour on weekdays, 32.9 boarchngs per bus hour
on Saturdays, and 29.7 boardmgs per bus hour on Sundays The system averages are from Winmpeg
Transit internal stalastical reports. DART averages are calculated from the trap sheets used by DART
drivers. Source: B Menzies, email to the author, 16 June 1999.

14 Route 16, for instance, which connects to two DART areas, averages 14,722 weekday boardmgs, while

the combined average of the DART routes is only 100 weekday boardmgs. Source: Winnipeg Transit
Department internal statlstlcal summary, generated 26 May 1998, and DART trip sheets

15 An Department evaluaUon of Route 102 in January 1997 showed that 12 percent of users were making

residence to residence trips on weekdays, and on Saturday evenings this proportxon rose to 20 percent. In
the same evaluation, however, Route 101 evening serwce had only 4 percent residence to resldence trips

16 Winnipeg Transit Department, RE. Evaluation of DART (Dlal-A-RMe Transit), 1997

17 For instance, an operator’s prime obhgation is to serve the DART service area. However, a driver may

also make trips to nearby areas ff possible, at Ins or her own discretaon. DART routes near each other (e.g
Routes 101 and 102) may even call each other if a passenger is going from one zone to the other. If the
drivers have time, they may meet in the rmddle and exchange the passenger instead of forcing the
passenger to transfer to fixed route to get from one zone to the other Tins flexibihty and freedom
motwates many ch-fivers to fred new ways to serve thelr customers, m a way moving part of the service
design from the office to the street.
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Chapter Ten

Route Deviation and Zoned Dial-a-Ride:
Kansas City, Missouri

10.1 Synopsis

In an environment of declining transit use, funding constraints, and poliucal complexity,
Kansas City, Missouri, is serving two low-density areas with flexible bus routes known as
MetroFlex. In these areas of retail and moderateqncome residentaal development, the routes serve
rush-hour commuters with curb-to-curb connections between the~ homes and f~ed route buses to
job centers. During midday, MetroFlex provides valuable intra-area mobility. MetroFlex routes
have proven increasingly popular, gaming ndership while the Kansas City area has seen a
continuing decline.

10.2 Transit in a Difficult Context

The Kansas City Area Transportation Authority (KCATA) is a bl-state agency serving
portions of Missouri and Kansas m the Kansas City, Massoun, metropolitan area. The agency
serves Im area of 173 square miles and a population of over a half miUion.1 KCATA is by far the
area’s largest translt prowder, but individual junsdictaons within the area may opt to provide thetr
own traa~sit services.

The Kansas City region has little traffic congesUon, high automobile use, and an abund-
ance of freeway miles. Suburban-style low-density development has predominated, matched by
declines in central city urban populations. Regional population is increasing, wlth an expected
rise of 23 percent between 1990 and 2020, mostly occurring m suburban areas. Employment is
forecasted to rise by about 26 percent over the same penod, also mostly in suburban areas.2 The
area ha.,; an extensive highway network, with more per capita freeway lane miles than any other
large U.S. metropolitan area, and three times the per capita mileage of Los Angeles.3

Facing a funding crisis, in 1992 the Kansas City Area Transportation Authority was forced
to cut sel"vice and raise fares. Minor cuts continued in the lind 1990s.4 The obvious choices for
cuts were low productavity routes in low-density areas, allowing the agency to maintain service in
more transit-supportive locations like the urban core. However, politacal pressures made service
cuts in ,;ome suburban areas imposmble.

Two low productivity routes targeted for elimination were located in the southern portmn
of the agency’s servlee area.5 Bowing to political realities, KCATA planners searched for a better
way to provide that service. In 1993 and 1994 the agency insUtuted MetroFlex service in both
areas, re, placing the existing freed routes. In the morning and evening, the new services deviate
routes. During the midday, the routes provide intra-area mobility with curb-to-curb zoned dial-a-
ride service.
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10.3 A New Configuration

The fixed-route buses that MetroFlex replaced suffered low fidership.6 Reahzing that the
areas’ low densities, divided land uses, and lack of pedestrian amenities were major obstacles to
traditaonal serwce, KCATA sought a new strategy which would make the servlces more cost-
effective and increase their usage.

The agency’s solutaon was a combmataon of services, each targeted toward the particular
needs of users at different tunes. MetroFlex routes change operations between rush hours and
midday periods, informally calied "route ume" and "flex time°" Route-time service is a route
deviauon system, designed to get commuters to and from activity centers and connections to the
larger system. Flex time service is a zoned dial-a-ride, useful for mtra-area trips (Map 10.1).

Previous freed-route service ran along alignments similar to the MetroFlex routes and had
similar servxce hours. Since restitution of MetroFlex service,7 KCATA has changed the align-
ments only in minor ways.s The routes operate Monday through Friday, with no weekend service,
and use twelve-passenger vans. Fares are the same as those on other routes, and transfers are free.
MetroHex routes do not take the place of ADA services.

10.4 MetroFlex Services

10.4.1 Rush Hour Service

During rush hour service, MetroFlex buses travel set routes, deviatang on request as well as
serving several tuned points (Photo 10.1). When deviating during route time, buses pick up and
deliver customers as close to their origins and destinations as possible, either at the actual location
or at the nearest comer. The buses do not go outside the service areas (approximately two to three
blocks from the routes) or up dead-end streets. Dispatchers direct riders with trips originating
outside the service areas to intersections within the zones for pickup. If a bus has too many devia-
tion requests to serve in a timely manner, the dispatcher may ask subsequent riders to meet the bus
at a nearby convenient comer. Besides residential areas, MetroFlex buses also go into retail com-
plexes, dehvering passengers directly to storefronts if possible. Raders may also board buses at the
timed points along the route, though few do so, or may flag buses down.

MetroFlex routes maintain tamed transfers with other routes during rush hour service,
including "guaranteed connectaons" between MetroFlex Route 296 and an express bus to down-
town Kansas City. Other timed transfers are not formally set or published, but the system is set up
to allow riders to transfer easily.

Rush-hour servlce is oriented direcUonaUy for commuters for Route 296 (but not for Route
298). That is, dunng morning, Route 296 serves timed stops ordy while traveling toward the
transfer point with the downtown express bus (Photo 10.2 and Map 10.1), and only whale travehng
away from the transfer point in the evening. In the absence of a phone-in request for service in the
opposite direction, the bus simply returns to the beginning point by the simplest route after pro-
ceeding all the way in the primary direction. On Route 298, tamed points are set in both directions
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Source. KCATA, effectwe 4 April 1994.

Map 10.1. MetroFlex Route 296 - Rush Hour Service Route-Deviation Route (left map) and
Midday On-Call Dial-a-Ride Service Area (right map). The service areas are smailar but not
identical in the two periods. Each map shows major trip generators, and the primary resldentaal
area falls in the southern portion of the maps (with north to the top). The major transfer point 
near the Hypermart to the northwest.

even dtu’ing rush hour service, making the route less oriented to commuters proceeding to or from
a specific connection.

10.4.2 Midday Service

During madday service between rush-hour periods, MetroFlex buses operate as zoned dial-
a-rides 0Vlap 10.1). Passengers call the ¢hspatcher to arrange door-to-door service anywhere
within the Midday Service Area. The service area is similar to the rush-hour service area, but
expanded in some instances to serve adchtional trip generators, such as a hospital that the deviating
route does not serve. During flex time there are no routes or tamed points.
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Photo 10.1. A typical bus stop in the MetroFlex 296 service area. Signs give the phone
number for deviation requests, and note that stops are served only during rush hours. MetroFlex
service areas are of low densities with few pedestrian amenittes.

10.4.3 Deviation Requests

Customers make deviation requests through a dispatcher in the KCATA office. According
to agency policy, riders should make deviation reservataons a day prior to service. In practice,
however, dispatchers and &’ivers attempt to accommodate requests made the day of service, and
riders often make same-day requests, including many requests when passengers board MetroFlex
buses. In such cases, drivers make the deviations if there is time in the schedule, or get customers
as close to their destinations as possible. Regular riders may set up standang orders for pickups.
Dunng route time, a MetroFlex route can handle about 12 to 15 deviations per hour.

10.4.4 Driver Pay and Training

KCATA uses three driver-pay scales, depending on the type of bus or route. The cate-
gories are drivers of large buses, small buses, and MetroFle× routes, wxth MetroFlex drivers on the
lowest pay scale. MetroFlex drivers receive the same training as regular drivers, plus up to a week
of on-the-job training with another driver.
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Photo 10,2. MetroFlex Route 296 Leaving the Main Transfer Point. The bus meets several
fixed routes near this large shopping complex, which is also across the street from the Banmster
Mall, a large regional shopping mall.

10.5 ,Other Noteworthy Initiatives

In addition to MetroFlex, KCATA has a number of measures deslgned to improve custo-
mer set’cite and system reliability. The agency provides an emergency ride-home program for
passengers who purchase a Metro Monthly Bus Pass through their employer. A rider with a pass
may receive a free cab ride (related to an emergency) between 8 a.m. and 5 p.m., Monday through
Friday. The agency also has a mght stop program, where a rider may request to be dropped off at
any safe point at night. KCATA uses an automatic vehacle location system to aid dispatchers and
to monitor on-time performance. And the agency maintains a system of park-and-ride lots around
the area

Finally, KCATA’s reverse commute program serves the continuing growth in suburban
employment. While most bus routes orient to the Kansas C~ty central business district, the c~ty
allocate,,, $300,000 annually to these routes that serve suburban employment centers.
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10.6 Evaluating MetroFlex

MetroFlex routes have successfully served their dispersed, suburban markets. By facilitat-
ing commuter access to the wider job market during rush hours and giving curb-to-curb madday
service, MetroFlex has given its users new mobility options,

MetroFlex has butt popularity in an area with declimng transit riderslup, gaining ridership
in nearly every year since its inception. Tbas is especially true for Route 296, which serves the
Banmster Mall area. Between 1993, when MetroFlex service began, and 1997, Route 296 has
averaged 20 percent gains in average daily ridership each year. By 1997, average daily ridership
had achieved 236 percent of the route’s 1992 fixed-route performance. Route 298, since being
change¢ to a MetroFlex route in 1994, averaged 16 percent yearly growth in average daily rider-
ship for three years from 1994 to 1996, but had a 24 percent drop in average daily ridership in
1997,9 still leaving the 1997 ridership at 116 percent of the 1993 fixed-route performance.

By comparison, the KCATA system averaged a 2 percent yearly loss in average daffy
ndership between 1992 and 1997, although some of tins may be attributed to service cuts. As a
more direct comparison, two routes in areas similar to MetroFlex areas also fared worse than the
MetroFlex routes between the years 1992 and 1997. One lost an average of 3 percent per year in
average daily ndersbap, and the other gained an average of I percent.I°

10.6.1 Ridership Patterns

The two MetroFlex routes exhibit some variation in time of use. In August through
December of 1994, Route 296 served 47 percent of its total riders during the midday. Route 298
saw a relatavely even distribution of ridership between the a.m. peak, madday, and p.m. peak
periods. While the routes had stmilar ndership totals in the mornings and evenings, Route 296"s
advantage m total ridership came from its much greater usage ~n the midday.

The methods of access for Route 296 prowde further insight into its ndership market
(Table 10.1). During the last five months of 1994, over 50 percent of Route 296 morning riders
accessed the service by subscription, appearing to be regular commute trips. During midday, half
of the passengers arranged their trips on the day of the ride, indicating more irregular trip types
such as errands, shopping, and medical taps. In the p.m. period, half of all passengers accessed
the bus at bus stops, most iikely as transfers from other lines as workers returned home.

Table 10.1. Route 296 Method of Access

Advance Request on Flag Down/’
Subscription Request Day of Ride At Stop Total

AM 54% 6% 9% 31% 100%
Midday 24% 11% 48% 17% 100%
PM 26% 4% I7% 53% 100%

Source. MetroFlex Rtdershtp Summary, August - December 1994

146



10.6.2 Comparing the Routes

While MetroFlex Route 298 gained in ridersbap for three years, it did not equal the pace of
the ridership gains of Route 296, and it experienced a loss in ridership in 1997. Interestingly, the
MetroFlex predecessor routes were at nearly the same average daily ridership in 1992. In that
year, Route 296 had 16 percent more average daaly riders than Route 298. But by 1997, Route
296’s ndersinp advantage was 133 percent. Other than slight differences in the setup of the routes,
such as the greater emphasis on timed connectaons for Route 296, these differences m performance
appear to have arisen from characteristics of the differing service areas.

Both areas have mixes of residential and commercial uses. As noted, populations of the
two areas are of similar size. However, the Route 296 area is of higher density at the census tract
level. 1" Route 296 also has an advantage m commercial activity, including a large, growing shop-
ping a~ea on the northern end of the route and a small amount of shopping on the southern end.
The Route 298 area, on the other hand, has less retail, and has seen some reductaon in shopping
and a move to higher-end stores. Route 296 also gains ridersinp from an area school that holds
surnrne, r sessions, the children from which fill the bus to capacity at times.

Other area demographlcs vary in then" support of the performance trends. The average
household income m the better-performing Route 296 area was around $10,000 lower than that in
the Route 298 area in 1989. However, much of the difference came from only one high-income
census tract witinn the 298 area.12 Median household incomes were closer, at about $32,000 for
296 and about $37,000 for 298. The Route 298 area was also significantly more educated than
that of Route 296.13 Possibly related to this, but in contradicuon to transit use trends, the Route
296 area had a larger young adult population and smaller senior population than Route 298.

About the same proportions of people in both areas worked in then" county of residence.
Thus, inter-jurisdictional problems with transit agency linkages should not be a factor in ndership
chffererLces. However, persons in the Route 298 service area were much more likely to work in
admimstrative, technical, and sales positions, and less likely to work as administrative support,
production, and labor.I4 This contrast might make a difference in transit use due to the locations
of these jobs, especially if one area’s primary job types are concentrated in the transit-friendly
downtown and the other’s are not.

These differences make it apparent that factors other than service design affect the
performance of MetroFlex routes. While the change to flexible routing appears to have positively
affected the performance of the routes, other factors such as demographics and land use are still
slgnificant. Adaptave transit solutions like MetroFlex offer ways to better serve suburban areas,
but m most instances have not been able to compete with systems which have the advantage of
transit-supportive planmng and winch serve transit-dependent populations

10.7 "[’he Future of MetroFlex

"[’he KCATA has found MetroFlex service a viable service strategy in an increasingly
suburbzua region. The agency plans to expand the MetroFlex system and build on the success of
the initial two routes as adaptataons to suburban environments. Beginning m January 1999, the
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agency created a new MetroFlex route near the Route 296 area. The agency was motivated by
calls from area residents familiar w~th the nearby MetroFlex route. Like Route 296, the new route
serves a mostly residential area and connects to a shopping mall and to fixed routes.

Political forces wiI1 continue to affect the future of flexible routing and other transit
innovations in the KCATA service area. For example, the agency redesigned one group of routes
in early 1998. One of these routes was a strong possibility for MetroFlex treatment. However, to
run through enough political districts to gain support, the route would have been quite long - too
long to allow a reasonable level of service. So the agency left the route as a traditional fixed route.
In another instance, a proposal for a flex route in one small city was thwarted because the route
could not cover the entire junsdictmn.

10.8 Learning from Kansas City

The MetroFlex system has proved to be a successful alternative for transit service in a low-
denslty area. This is important especially in light of the fact that political forces have at ttmes
made it impossxble to concentrate resources on transit-friendly areas. MetroFlex service is well
liked by both riders and drivers. Riders are attracted to the convenience and curb to curb service
and the routes’ connections to other bus lines. After initial questions, riders seem to understand
the system relatively easily, with gmdance from the drivers and dispatchers. Many drivers like the
system as well, even wath the lower pay, for the interaction with customers the service allows.
Several drivers have voluntarily come back to MetroFlex after leaving temporarily to drive other
routes.15

Even with this adapuve, flexible system, the vanauon m performance between the
MetroFlex routes also shows that land use factors remain important. MetroFlex service Is more
successful in the Route 296 area, wbach is generally more transit-supportive than the Route 298
area. Thus, while the flerable service can make a dafference, ~t is not a panacea. As always, areas
with less need see less use.

One of the strengths of KCATA’s system is the agency’s use of a combination of service
types. The rush-hour route-deviation system allows residents easy access to distant jobs. The
midday zoned dial-a-ride system allows flexible routing for intra-area access. Varying the service
by time-of-day allows MetroFlex to best serve the preponderance of users at any given time.

MetroFIex also offers a lesson on the appearance of pohtical forces in transit service
planning Wtnle older, more dense areas are usually more friendly to transit, the population and
political power m many transit districts has moved to the suburbs. When residents of suburban
areas feeI that they are being underserved by transit, an agency may be forced to allot resources to
areas where need and use will not be the highest. It is therefore ~mportant to have methods
available to serve these areas. And, as more residential areas built with suburban densities and
patterns of use are occupied by resxdents of relatively lower income, transit that can serve them
will become increasingly valuable.
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Notes

1 Fedeial Transit Administrauon, Transtt Profiles" Agencies in Urbamzed Areas Exceeding 200,000

Population, for the 1996 NanonaI Transzt Database Report Year (U S. Department of Transportation,
Federal Transit Admimstratlon, 1997).

2 Mid-America Regaonal Council, Transportation 2020: A Long-Range Transportation Plan for the

Kansas Ctty Metropohtan Regton (Kansas City: Mad-America Regaonal Council, 1995).

3 Kansas City is extremely well served with roads and freeways Kansas City has 1.25 freeway lane miles

per thousand persons, where Dallas-Fort Worth, the next highest city (federal-aid urbanized area) over one
milhon persons, has only 0.9 For all 37 cities over one milhon populataon, the average number of freeway
lane mi]tes per thousand persons is only 0.6. Kansas City does even better with toted rmles of freeways per
capita; its 0.27 miles per thousand persons is nearly triple the group average of 0 11. And Kansas City
leads m total miles of roadway per capita as well. Source: M Teets, ed., Highway Statistics 1996
(Washington, D C. U.S. Department of Transportauon, Federal Highway Administration, Office of
Highway Information Management, 1997).

4 The financial crisis was the result of low tax revenues and federal funding cuts. Source: Jane’s

Information Group Limited, Jane’s Urban Transport Systems. 16th Editton, 1997-98, C Bushell ed
(Coulsdon, Surrey- Jane’s Informataon Group Limited, 1997)

s The azeas are both suburban, with residential, some retail, and other uses Populations of the areas are

similar, both having about 25,000 residents and 10,000 households in the 1990 U S. Census. Other
characteristics vary more significantly between the two areas, as &scussed m the evaluation sectmn.

6 in 1992, average daily weekday ridership for one route reached a high of 55 in January and lows of 36 m

September and October. The other pre-exlstang route reached a high of 46 m January and a low of 33 m
December These were the lowest averages m the system except for one other route, winch was
discontinued in July of that year. Source Kansas City Area Transportataon Authority, Average Dazly
RMersh~p (Internal report, 1992).

7 MetrolNex consists of routes 296 and 298. KCATA changed the numbers of these routes since MetroFlex

service t~gan: Route 296 was formerly Route 196, and Route 298 was 198 For simplicity, we wrll refer
to both routes by their current numbers during all periods.

8 For instance, one route was changed shghtly, based on rider requests, to create a better connection with a

fixed-route bus. The agency often does minor "tweakang" of the routes, but major changes are few.

9 KCATA’s planning manager Donna Brown notes that th~s drop rmght be explained by several changes m

land use in the Route 298 area. One shopping center was converted to a movie complex, several stores
moved to higher-end goods, and a restaurant popular with seniors went out of business. Overall, the
agency has been more pleased with the performance of Route 296 than Route 298. The agency has sru&ed
the routes and made minor modtfications to Route 298 to attempt to make its performance more nearly
equal Route 296’s

~0 While the best comparisons available, these routes (191 and 193) are still not as slmalar to MetroFlex

routes as might be hoped. The routes run through relauvely comparable land uses and have similar levels
of service and similar econormc characteristics. However, both are longer than the MetroFlex routes and
operate in different, more mxxed land use environments, th_rough the smaller city of Independence,
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Missouri. The routes connect more trip generators than MetroFlex routes, and go through Independence’s
downtown. Routes 191 and 193 also operate on Saturdays, wbach MetroFlex routes do not. In ad&taon,
these routes began by operating at hagher levels of productivity than MetroFlex’s predecessor fixed routes.
By 1997, despite gains in MetroFlex ridership, the productivity of routes 191, 193, and 296 were nearly
equal (that of 298 lagged). In that year, routes 191, 193, 296, and 298 had passengers per hour of 8.6, 9.1,
7.4, and 3.2 respectively. For December 1997, &rect costs per passenger for routes 191, 193, 296, and 298
were $2 44, $1.34, $1.76, and $3 50, and subsi&es per passenger were $I.91, $0.91, $1.42, and $3.21
(&rect costs only). By comparison, the system-wide cost per passenger was $1.20, and subsldy per passen-
ger was $0 69. Source: A. Mathena, System Monitoring Report" December, 1997 (Internal rel~rt, 1997).

11 For tracts near the routes, Route 296 had a density in 1990 of 2,815 persons per square n~le, wlule Route

298 had 1,160 persons per square mile These figures include portions of the tracts that lie outside the
MetroFlex service areas and outslde convement walking &stance, and so are not entarely inchcatlve of
service area density. In ad&tion, the proportion of single-family detached umts m the Route 296 area is
73.2 percent, compared to only 52.1 percent m the Route 298 area. These figures seemingly contradict the
tract density figures, rnakang it likely that the Route 298 area has more scattered but higher densxty
development. Source: 1990 U.S Census

~2 Average household incomes are about $35,000 for the Route 296 service area and about $45,000 for the

Route 298 area. Without the baghest income tract m the 298 service area, the difference m average incomes
decreases to about $4,500. Source: 1990 U.S. Census

~3 Thn-ty-four percent of persons 25 and over m the Route 298 have bachelors or graduate degrees, versus

I9 percent m 296. Source: 1990 U.S. Census.

14 1990 U.S. Census.

15 Drivers choose routes by seniority.

150



Chapter Eleven

Free-Enterprise Paratransit:
Puerto Rico and Mexico City

11.1 Synopsis

In San Juan, Puerto Rico, Mexico City, and indeed much of Latin America, private minx-
bus and jitney operators have introduced a max of commumty-based and subregional servlces -
coordinated through route assoclaUons - that fill m the mobility gaps left unserved by mairthne
pubhcly operated bus and rail systems. Importantly, these services have gravitated to suburban
markets, providing both feeder connecUons to mainline transit stops and lateral, cross-town
services. In both Puerto Rico and Mexico City, paratranslt, along with mainline services, closely
mimics predominant travel patterns and facilitate intermodal transfers. The resulting transit
network very much represents the adaptation of mass transit to spread-out urban landscapes.
Instituttonally, the arrangements have clear lines of responsibility: governments are the provider
of mosl mamhne, high-capacity, and potentially most profitable services, and the private sector
largely takes care of branch connecUons and non-trachuonal markets. Experiences in LaUn
America reveal the power of the marketplace, when left to its own accord, to dehver niche services
well sutted to the lay of the land, and to fill mobility gaps left unfilled by the public sector

11.2 The Paratransit Alternative

Paratranslt represents the spectrum of vans, j~tneys, shuttles, macrobuses, and manibuses
that fall between the private automobile and conventaonal bus in terms of capacities and service
features. Often owned and operated by private compames and indivlduals, paratransit services
tend to be flexible and baghly market-responsive, cormecung multiple passengers to multxple
destinations within a regaon, sometimes door-to-door and, because of multiple occupants, at a
price below a taxi (but enough to more than cover full operating costs). Arguably, paratransit
represents the most flexible and adaptable form of collective-fide transportation services available

’While free-enterprise paratransit exists in a handful of American citaes (Miami, Atlantic
City, Houston, and New York City), for the most part the sector has been suppressed by protec-
t~omst regulaUons. One need look no farther, however, than Amenca’s mamediate neighbors to
find thriving paratransit sectors - notably, the p~ibhcos of Puerto Raco and Mexlco City’s peseros-
colectivos. W~th commercial trade on the rise m the wake of the North Amencan Free Trade
Agreement (NAFTA), and with increased migrauon from Spanish-speakang to English-speaking
parts of the continent, there is today a window of opportunity for exchanging urban transportaUon
lessons within North America. The U.S. has experimented with pffblicly owned, operated, and
subsidized transit services for some three decades now, and almost universally transit is losing
market shares of all forms of travel. Finding ways of injec~ng more competition and greater
productivity into America’s struggling mass transportauon sector is sorely needed. Free-enterprise
paratransit represents a prormsing alternaUve.
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This chapter reviews experiences with free-enterprise paratranslt in Puerto Raco (princi-
pally the capital city of San Juan) and Mexico C1t-y, with an eye toward gleaning policy lessons
that are transferable to advanced, industrialized economies like the United States. Experiences m
San Juan and Merdco City are relevant to the industrialized world since governments in both
places, like nearly all U.S. cities, regulate market entry, pricing, and service practaces. However,
other insututaonal iniUatives are found in both cities, like pro-paratransit taxaUon pohcies and the
formaUon of self-regulating cooperatives, that are rare in the U.S. and industrialized world. In
adchuon to examining regulatory and policy environments, this chapter explores the niche markets
served by paratransit m these two case settings and the overall complementarity of commercial
paratransit with trachtional mainline transit services.

11.3. Puerto Rico’s Pfiblicos

Puerto Rico occuples the middle ground between the developed and developing worlds.
Officially a commonwealth without statehood status but under U.S. politacal jurisdiction, Puerto
Rico’s economy is closely tied to Washington; culturally, however, the island has more in
common with the Dominican Republic, Jamaica, and other parts of the Caribbean.

Crowded cities, congestion, and modest incomes have given rise to an extensive paratranslt
network by fzrst-world standards. With 3.8 million residents inhabltmg an island of 3,459 square
miles, Puerto Rico’s population densmes are among the worId’s highest. San Juan, the island’s
capital and largest mumcipality w~th 430,000 inhabitants (and a metropolitan populataon of over
1.3 million), has three times more vehacles per lane-mile of road than may city on the U.S main-
land. In 1990, half of all inbound directional lane miles on San Juan’s major arteries were classi-
fied as congested.1 While Puerto Ricans average the highest per-capita income m Latin America
($3,600 in 1990), they make do with half the per capita income of the poorest American state,
Mississippi.

11.3.1 The PdbHco System

Puerto Rico’s p~ibhco system consists of some 12,000 automobiles, vans, and minibuses
chsmbuted over around 900 routes throughout the island. The prevalence of licensed pt~bhcos is
partly a product of tustory - in the absence of direct government sponsorship of transit, since 1907
the private sector has been the dominant provider of mass transportataon services. Though similar
to jitneys, ptblicos actually provide a much wider array of services, including jitney-like mtra-
urban transport along fixed-routes, door-to-door services within neighborhoods, line-haul rater-
city travel, and even taxi-poohng. In many ways, "ptiblico" defines an organizational approach to
paratransit more than a particular type of service. Felipe Luyanda and Podaru Gandhi note: "the
fundamental characteristic of the ’pdblicos’ Is the institutional arrangement that includes the
government incentives and regulations, the route associations, and the high percentage of owner-
operators with significant flexibility in the way they operate their businesses".2 By Puerto Rican
law, pLiblicos are considered common carrier vehicles with passenger capacmes of 17 or less;
larger vehicles are classified as buses.
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San Juan’s pdblico network is the island’s most elaborate. Currently, 2,200 vans and mim-
4buses operate over 2,700 route miles of service on 121 designated routes, serving around 195,000
passenger trips per day (i.e., within the metropolitan area). Tbas is more than double the number
of passengers served by the 42-route subsidized municipal bus system, Metropohtan Bus Author-
lty (lVIBA). Still, pdblicos accommodated only 3.7 percent of all motorized trips in greater San
Juan lrt 1990, down from 7.7 percent in 1976 and 9.2 percent m 1964. MBA’s relative standing
has fallen even more, serving only 2.4 percent of all passenger trips in 1990, down from 19.6
percent in 1964o Pdbhcos are more popular than MBA buses even though they cost patrons two to
four times as much - $0.50-$1 versus $0.25 - per trip Their greater frequency and bagher average
speeds largely explain why.

In greater San Juan, ptiblicos focus pnncipally on serving markets outside the core, tradi-
t2onal city. This is mainly because outlying areas have the biggest service gaps. Bayam6n and
Rio P~edras, two dense town centers south of downtown San Juan (each with around 200,000
residents), together comprise 64 percent of all intrametropolitan routes and 74 percent of the
region’s pdblico ridership. In both communities, ptlblicos make up over half of all motorized trips
to and from then" respective town centers. Central Bayam6n’s pt~blicos average the shortest
headways (18 seconds), heaviest loads (13.4 riders per vehicle), and highest revenue intake 
per vehicle per day, m 1982 currency) m all of Puerto Rico, and rank among the most productively
used vehicles anywhere.3 These phenomenally short headways reflect the tremendous density of
pdblicos on Bayamrn’s central routes -- on average, 30 vehicles per route.

Surveys show that as in the United States, most pt~blico patrons are captive - over 40
percent are from households with incomes below the island’s average and 30 percent are from
households without cars. It is because of riders’ low incomes that ptiblicos operate at relauvely
low profit margins. It would be a mistake to characterize pdblicos’ customer base as exclusively
captive users, however. Island-wide, around 5 percent of all users are professional workers, and in
parts of San Juan (such as the ’Miracle Mile’ office corridor in the Hato Rey chstrict), most riders
are frora middle-class households.

11.3.2 Pdbficos and Intersuburban Travel

As noted, San Juan’s ptiblicos have emerged as essentaally gap-fillers, serving nexghbor-
hoods and trip patterns neglected by the heavily-subsidized pubhc transit operator, MBA. That
ptiblicos and MBA buses serve different markets is partly revealed by statlstacs on modes of
access and egress. In 1990, only 6 percent of access t.nps to the MBA system and just 2 percent of
egress trips (from MBA buses to final destinataons) were by pdbhcos. And in terms of access 
ptlblico mutes, MBA buses played even a smaller role. This minimal level of transferring was
partly due to an absence of service or tariff integration between public and private transit offerings
m San Juan, but mostly because of different spatial onentations. Fxgure 11.1 clearly shows tbas.
Whereas bus transit desires were predominantly radial and north-south in direction (between the
traditional core of Old San Juan and major town centers to the south), trips via pdbhcos were
mainly suburb-to-suburb, or east-west m orientation. It is paratransit’s natural advantage in
serving tangential, cross-town travel that makes ~t a promising form of adaptive transit.
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Origin-Destinations, 1990: BUS TRIPS

Orion-Destinations, 1990: P[JBLICO TRIPS

Source Puerto Raco Department of Transportation and Public Works. San Juan Regzonal Transportatton Plan, 1994

Figure 11.1. Comparison of Origin-Destination Patterns for Trips by MBA Buses (top) and
PdbHcos (bottom), 1990
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11.3.3 Regulation and Poficy5

Ptibllcos axe one of the most taghtly regulated paratranslt industries outside of the U.S.
mainland. Puerto Rico’s Public Service Commission (PSC) controls market entry, fares, and
routes. The only real discretlon operators enjoy is when to work; they are not held to any set
schedules. By most accounts, PSC is very protective. PSC carefully scrutinizes apphcataons for
market entry based on "needs and convenience" assessments and inputs from exasting operators. It
tends to favor the status quo, especially when incumbent operators feel threatened by new entrants.
From 1985 to 1995, the number of ptiblico perlmts island-wide hovered around 11,700-11,900
even though Puerto Rico’s population grew by around 8 percent.4 PSC grants 5-year renewable
authorizations and imposes staff sanctions for such violations as invading another route, operating
unsafe vehicles, or unvaly behavior. Also involved in the regulation of ptiblicos is the Department
of Tran,sportation and Public Works which oversees licensing, vebacle registration, and the
construction of termmals and ptiblico stops on state roads Local governments regulate the siting
of curbside and off-street terminals and stops on mumcipal roads.

To promote owner-drivers’ interests, Puerto Rico’s ptiblicos are loosely organmed into
associataons, or what locals call "unions". Unions attempt to rationalize services within a defined
territory. They share a common pIace at terminals (mainly to coorchnate velucles departures),
rotate services between vehicles, and sometimes buy tares and parts wholesale° More formal
arrangements are cooperatives which pool resources to create operator benefit programs, pay
wages to mght skfft drivers, mad coorchnate operations.

While the commonwealth maintains tight controls over the paratranslt industry, where
government policy most differs from that of the United States and other industrialized nations is
with regards to policy incentives. In that ptblicos are the island’s dominant form of public trans-
portation and have substantially reheved governments of the kinds of heavy subsidy outlays found
in the mainland United States, pubhc policies have sought to reward paratransit entrepreneurs with
lower registration fees, excise tax exemptions on vehicle purchases, and low-interest loans.
Automobiles in Puerto Rico are much more expensive than on the mainland, with excise taxes
adding 20 to 50 percent to the base cost of a vehicle, depending on engine size, weight, and
accessories. Operators solely dependent on their ptiblico proceeds for income are exempted from
excise taxes. Given that San Juan’s drivers eke out a modest existence, earning only $150 to $250
per week after expenses, such benefits are crucial to the fiscal viability of pfiblico services. With
pfblico "medallions" worth as much as $8,000 (by law), operators use them to secure tow-interest
loans through the Commercial Development Corporation at participating local banks.

Perhaps the most important form of government aid has been the provision of multi-storey
terminals near town plazas. Partly funded by grants from the U.S. Department of Transportataon,
terminals offer vehicle staging areas (ftrst in-first out), facihtate transfers between routes, provide
protection from weather, and enhance security and public safety. Equally important, they function
as holding pens dunng slack hours - a safe haven where ptiblicos queue in an enclosed, central-
ized location rather cluttering the narrow and crowded streets of San Juan and other cities. During
peak hours, demand is so high that vehicles need not stack up in terminals. Rather, immbuses pull
into staging areas, quickly fill up, and proceed along. The biggest terminals - in Bayam6n (681
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parking spaces) and Rio P~edras (311 spaces) - are imposing 5-storey structures that dwarf 
nearby town centers (Photo 11.1).

In San Juan, a significant challenge in coming years will be to successfully integrate
ptibhcos into the city’s 19.4-mile, double track, grade-separated rail translt system, Tren Urbano,
scheduled to open in the year 2001. By restructuring routes to allow pdblicos to function like rml
feeders, the hope is that ehminating mainline operataons along congested artenals will increase
~verage operating speeds and thus ridershJp productivlty of vans and mmibuses. Through good
planning and careful route design, the inherent complementarity of small-vehicle feeders and l’ugh-
capacity Iine-haul services should give nse to efficient travel patterns in greater San Juan.

11.3.4 Contra-Flow Bus Lanes

Wl~ale not part of the paratranslt sector, another element of adaptive transit services in San
Juan is the provismn of contra-flow bus lanes (Photo 11.2). The 8-rmle exclusive bus lane
connects the mare bus terminal in Old San Juan w~th the largest pfiblico terminal to the south, in
Rio Piedras.5 The contra-flow lane is reserved exclusively for public buses operated by MBA,
thus pfiblicos and other private careers are banned.

In order to create a reserved lane, curbside parking m one direction of San Juan’s busiest
north-south arterial (Ponce de Leon) was expropriated. Because the corridor is made up of short
block faces, with lots of crossing traffic that blocks through Ianes, engineers felt an opposite-flow
lane stood the best chance of mmntaining high-quality bus services. Because motorists risk head-
on coll/sions if they stray into conga-flow bus lanes, lane violations are infrequent and bus flows
are largely immune to surface-street congestion This has enabled buses to achieve relatively high
speeds and on-time service dehvery, earning counter-fow services the name of "Metrobus".
Counter-flow services are the most productave bus operations m San Juan, capturing nearly a third
of MBA’s patronage (though accounting for less than 12 percent of the system’s vehicle miles).
Besides fast speeds and punctuality, the success of Metrobuses also lies m the frequency of servlce
- most routes plying along the contra-flow lane are on 4 to 5 minute headways during dayhght
hours. The presence of dense activity nodes along the exclusive bus lane just/ties frequent services.

11.3.5 Contrasting ParatransR in Puerto Rico and the United States

Because of ptiblicos’ sheer dominance as a mass transport carrier throughout the island,
government protecuons to ensure mimmum travel needs and public safety standards are met has
become even more imperative than in the mainland United States. Today, Puerto Rico’s paratran-
sit regulatory environment is even more resmctive than in U.So mainland cities like Miarm and
Atlantic City, and more recently, Houston and Indianapolis. However, where the commonwealth
distinguishes itself from the U.S. mainland is in providing fiscal incentives and infrastructure spe-
cifically targeted at paratransit entrepreneurs. Consequently, its pohcies have made ptiblico-riding
a bargain relative to the cost of owmng and using a car. And by providing convenient terminals
and staging areas, ptiblicos operate efficiently without drawing the consternation of and political
backlash from middle-class motorists who might otherwise be paralyzed by swarming vans and
minibuses. It has been through strikang this balance between government oversight and promotion
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PMo 11.31. Saam Juan’s Hbkos, stacked at a multi-story termind in Bayamcin. 
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that pt~bhcos remain an important part of the local transportation scene. While paratranslt in
Puerto Rico has lost market shares to the private automobile, worsening traffic condiUons and the
emergence of mainline rail services in San Juan pron’use that it will continue to serve a healthy
market niche.

11.4 Mexico City’s Peseros and Colectivos

As the world’s largest metropolis, with estimated populaUon as high as 22 million, Mexico
City poses mobility challenges that are unparalleled. The Federal D~strict, the 500-square-mile
admimstrative area that makes up the national capital, clmms a more manageable 8.5 miltion
inhabitants. However, with population having nearly doubled every decade since 1930, urban
growth has m recent decades spilled well beyond the Federal District into the surrounding State of
Mexico It is the Federal District and its adjoining suburbs that make up the megalopolis of
Mexico City, with an officlal 1990 population of 15.1 rmllion and an unofficial one of well over
20 million. Today, about one quarter of Mexico’s population resides in greater Mexico City,
whach covers just I percent of the country’s surface area.

Over 37 milhon motorized trips are made each day within metropohtan Mexico City, 70
percent occurring within the Federal District. Nearly 3 milhon private automobiles are registered
in the metropolis, and vehicle ownership has risen at least twxce as fast as the region’s 2.5 percent
annual population growth rate. During peak hours, traffic within the District crawls at an average
speed of 9 kilometers per hour. The crush of automobiles has produced some of the worst smog
conditions anywhere, exacerbated by mountains that rang the valley and contain pollutants. The
Federal District has imposed a "Days off the Road" scheme which restricts private and government
vehicles from operating at least one day a week, on a rotating basis, according to the last chg~t of
hcense plates.

Mexico City’s congestion and pollution would be much worse were it not for the dynamic
and wide-ranging transportation system that has evolved over the years in response to explosive
growth. Notably, a hierarchy of transportation services - both public and private - has emerged,
providing a rich mix of travel options in terms of geographic coverage, vebacle carrying capacitaes,
and levels of integration. At the top of the hierarchy and forming the backbone of the network is
Metro, whose 9 lines criss-cross the District, totaling 158 kilometers of guideway and 135 stataons.
With average peak-hour headways of around a minute and daily ridership nearing 5 million, Metro
is one of the most extensive and highly patronized rail transit systems in the world (larger in size
and claiming more riders than all others metros in Latin America- S~o Paulo, Rao, Caracas,
Santiago, and Buenos Aires - put together). Around one in five daily trips made witlun the
District use the Metro for at least one leg.6

With Metro forming the main arteries of the region’s transit network, equally wtal to the
lifeblood of the metropolis have been the network’s capillaries - the extensive system of paratran-
s~t feeder services known locally as peseros and colectivos. In the 1950s, taxi drivers operating
along the city’s busiest boulevards began augmenting income by picking up mul@e unrelated
passengers, charging them a flat fee - one peso. The mode quickly grew in popularity and became
known as a pesero. As peseros increasingly became the public transportataon mode of choice, tam
sedans were gradually replaced by Volkswagon vans, also known as comNs, during the sixties and
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seventies. Today, combis are being replaced by 23-seat mmibuses which bum unleaded fuel The
name "colectivos" generally refers to these larger minibuses.

11.4.1 Paratransit in Mexico City: A Market Adaptation

Peseros and colectivos grew and adapted throughout the 1970s and 1980s in response to the
rapid e~pans:on of the Metro system. What has evolved is a hub-and-spoke transport network that
closely mimics predominant travel patterns and facilitates transfers. Instatutionally, the arrange-
ment has clear lines of responsibility - govermnent is the provider of mamhne services and the
pnvate sector takes care of branch connections. However, supplementing the private paratrans~t
sector, though more in the background, have been several pubhcly supported surface transporta-
tion modes - notably, the Ruta-100 bus network (recently returned to private concessionaires), 
trolley buslines, and the 30-kilometer Tren Ligero light rail system. I-Iierarcbacally, these pubhc
surface routes function more as distributors, tilling in mainline service gaps of the Metro and
serving more interme&ate-distance trips.

The hierarchy of paratransit services in greater Mexico City is further revealed by Table
11.1. Taxas provide on-call, curb-to-curb services whereas other paratranslt modes ply principal
routes. Pesero sedans tend to serve the lowest-volume corridors and make slight route detours at
riders’ ~equests. CombIs normally carry 2 to 3 times as many riders as sedans, and concentrate
mairdy on intermediate-volume markets in the suburbs. Minibuses seat up to 25 passengers with
room for an equal number to stand. Table 11.1 also shows that vehicles have segmented
themselves out geographically, with smaller vebacles serving shorter-haul customers (more often
in the suburban-exurban fringes of the State of Mexico) mad larger vetucles traversing longer
distances (more often w~thin the Federal District). Overall, market segmentation by vehicle
capaciVj and corridor has helped to rafionahze the use of scarce road space.

Table 11.1. Mexico City’s Hierarchy of Paratransit Services, 1994

Taxis
Peseros Sedans
Peseros VW Vans
Colectavos: Mmlbuses
TOTAL

Source

Typical Route 1994 Vehicle Inventory_
Seating Capacilaes Operaung RangesFederal State of
(No of Passengers) (Onewav Kdometers) District Mexzco Total

2-3 3-6 56,059 8,456 64,515
5-6 2-4 763 2,626 3,389

10-14 5-10 22,690 13,860 36,550
22-25 10-20 20,493 9,527 30,020

-- - 100,005 34,469 134,474

Comaslon General de Transporte, 1994, field surveys, 1994

Presently, there are around 100 paratransit routes m Mexico City, and each route averages
around t5 deviations or branches. Thus, there are some 1,500 derivations among the 100 or so
mmn paratransit routes. Central Mexico City is virtually saturated with peseros and colectavos
during peak periods. Muddle-class suburbs are also well served. Many barrios and slum areas on
the periphery receive thinner services, not only because their residents are less able to pay market-
rate fares but also because roads leading to these areas are often poor and steep. The routes of
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nearly ai1 peseros and rninibuses in the surrounding State of Mexico end at a Metro terminal
station (Photo 11.3).

Photo 11.3. Minivans serve a terminal station of Mexico City’s Metrorail System

On the demand side, paratransit reigns supreme among all forms of traveI m greater
Me,co City. Table 11.2 shows that colecfivos, peseros, and taxis combined to handle around 40
percent of motorized trips in the Federal District and 37 percent of trips in the State of Mexico m
1994. Paratransit was more heavily patronized than all public transit combined in the Federal
District and carded comparable loads as motor buses in the State of Mexico. Combining demand
and supply figures (i.e., from Tables 11.1 and 11.2) reveals that the average dally passenger load
of a coIectivo operating in metropolitan Mexico City is around 280. Average daily peseros
ndersl~ap is 120 passengers per Volkswagon van and 65 passengers per sedan.

Mexico City’s paratransit sector also plays a dominant role in getting patrons to and from
Metro. According to preliminary ongm and destination survey data compiled by the Comlslon
General de Transporte (COT), approximately ten times as many people access the Metro via
paratransit as they do by wall~ang. A significant share are middle-class professionals and govern-
ment workers.

Together, metro and its paratransit feeders have dramatically increased accessibility to the
urban edge, home to millions of rural imrmgrants and poor households. This is the fastest growing
travel market, one well suited to paratransit services Decentralization has resulted in exceedingly
long average travel times - in 1994, 46 minutes for the region a whole and 53.5 tmnutes for those
residing outside the Federal Dxstrict.7
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