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had their day. Although not all succeeded in North America, some have
succeeded elsewhere. In this decade,
important innovations and maturing
concepts have included the guided bus
or O-Bahn, further development of
LRT designs, and diversification and
implementation of AGT systems. As a
result, a continuum of transit modes
exists. Making reason-based choices,
however, remains problematic.

ithough selecting a transit mode
for a city is perhaps the most
important step in system development, the decision process is too
often plagued by biased or faulty arguments for or against particular modes.
Transit "fashions" have swept the
world decade after decade. People
movers, automated-guideway transit
(AGT), light rail transit (LRT), exclusive busways, and paratransit have all

SELECTION OF 1'RANSIT MODES for a city or a corridor is usually the
most important technical step in transit system development. This is particularly the case in selecting modes with extensive infrastructure, such as rail
transit. Moreover, since transit mode influences the role of transit in a city, this
selection may strongly influence the form and character of the entire urban
area or region in its future development.
Analyses, debates, and, often, controversies about transit mode selection
have occurred in many cities. In addition to the comparisons and selections of
modes for specific cities, there have been those who have tried to compare
modes on the basis of hypothetical cities and theoretical models. The results of
these studies varied widely. Due to the complexity of transit mode comparison
and selection, and to the confusion introduced by various advocacies, opinions
Department of Systems, University of Pennsylvania, 113 Towne Building, 220 S. 33
Street, Philadelphia, Pa. 19104.
62

Overview

63

and arguments for and against individual modes tend to vary considerably. It
is the purpose of the following four papers and our debate at the Light Rail
Transit Conference to narrow down this wide range of opinions and arguments
about several frequently used modes of urban transit.
To illustrate various aspects and forms of this long-lasting "Great Debate"
about transit modes, let us briefly review the developments and "fashion
waves" in this field over the last quarter of a century, pointing out the realistic
and useful promotions as well as the slanted arguments against different
modes.
The 1950s and 1960s saw a major polarization of transit systems to modes
that are, in many respects, on opposite sides of the family of transit modes: rail
rapid transit and buses on streets. The large difference in characteristics and
performance between these two modes did not prevent various planners and
researchers from analyzing and comparing them in very simplistic ways.
Thus, a major theoretical study was written during the 1960s that used a very
narrow definition of urban transportation modes: private automobile, bus, and
rail rapid transit treated as exclusive solutions, i.e., as if the question was
which one should best be used as the single mode of urban transportation. The
fundamental differences among these modes in the types of services they can
offer were ignored. The comparison was made in the simplest possible way—
on the basis of their hypothetical average costs only.
The traces of the "fashion" in which theoretical researchers demonstrate
their academic credentials by taking extreme stands against transit (particularly against rail transit) have endured until the present time. At times
extreme positions are taken with respect to transit, public investments, and
established cities in general.
The 1970s saw the arrival of people movers in various forms, culminating
in personal rapid transit (PRT). These modes were strongly promoted, not
only by a number of industrial developers, but also by the government through
funding in several countries. The PRT fringe of these modes, in spite of three
international symposia on the topic, never came close to realization in any
actual application because of the deep flaws in the basic concept: the paradox
between the investment-heavy infrastructure and small vehicles involving
high operating costs and low capacity. The people mover branch of the
concept, however, eventually evolved into more realistic forms, using considerably larger units than initially proposed, and has contributed to the adoption
of fully automated operation of transit lines in several cities. Therefore people
movers, or, as transportation professionals have called them in recent years,
automated-guideway transit (AGT) systems, today represent a very competitive and attractive mode of urban transportation.
During the early 1970s finally came the recognition of light rail transit
(LRT) as a new transit mode that has a major role in providing services
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between the two extremes: high-performance, high-investment rapid transit
and low-performance, low-investment buses on streets. Although systems
resembling LRT did exist many decades ago and although this mode was
developed very extensively during the 1950s and 1960s in several European
countries, its acceptance in the United States and Canada took place only
during the 1970s. This was followed by acceptances in many other countries
around the world, developed as well as developing ones.
The 1970s also saw the maturing of the concept of preferential treatments
for buses, culminating in construction of several exclusive busways. It may
seem amazing that nobody thought about it before. It had always been obvious
to us in the transportation profession that buses, similar to light rail vehicles,
can be given separated rights-of-way to make them independent from other
traffic. But the attitude toward this concept, combined with some technological, design, and operational inventions, matured only during the 1970s.
It should be mentioned that while busways have had success in several
cities around the world (e.g., Ottawa, Lima, Adelaide) and are continuing to
spread, the concept has been severely and permanently damaged in the United
States by the massive conversion of the original busways (i.e., Shirley Highway, El Monte, and several others) into high-occupancy-vehicle (HOV) roadways and lanes. Not only has this conversion reduced the full benefits of an
exclusive bus facility, but it also has greatly diminished the image of this
transit mode in general. Fortunately, in most other countries bus lanes and
busways are being kept in their exclusive form.
A major push for paratransit modes also occurred during the 1970s. On the
basis of the claims of some promoters, outsiders could have formed the
impression that paratransit modes were the only public transport modes of the
future. While the inherent limitations of paratransit modes—their unavailability to the public at large, high labor costs, etc.—limit their role in the
family of urban public transportation modes, the intensive campaign for
development of these modes during the 1970s did result in a number of
operational and organizational innovations and an improved image. Benefits
from introduction of various paratransit modes in our major cities did increase
appreciably, but probably the most significant is their greater role in small
towns and in suburban and rural areas.
The 1980s witnessed further inventions and innovations, as well as conceptual maturing of many modes, such as:
Further improvements and inventions in bus vehicle technologies, including the guided bus.
Further developments of LRT designs, ranging from introduction of rail
systems not only on partially separated rights-of-way (category B), but alsoon
some lines with street running (category C), as well as operations on exclusive
rights-of-way (category A).
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AGT systems also diversified and began to operate on regular transit
lines.
As a result of these developments, we now have virtually a continuum of
transit modes: buses and trolleybuses, dual-mode vehicles, streetcars, light
rail, AGT (including systems on rails and on rubber tires), rapid transit (again
including systems on rails and rubber tires), and regional rail, which is
becoming increasingly similar to rapid transit in its technology and type of
service.
It is obvious from this review of conceptual developments, promotions,
limitations, and implementations of different modes that evaluations and
opinions about different modes consist partly of realistic, factual, quantitative,
and qualitative arguments and partly of subjective, sometimes exaggerated
ones. Some of the claims that have been proved incorrect, unfortunately,
continue to be quoted, even in professional circles. For example, it is still
often claimed that rubber-tired AGT systems are so light that their aerial
structures can be much lighter than aerials for rail systems. Actually, rubbertired guided vehicles are not lighter than rail vehicles measured either per
square meter of floor area or per axle. Further, "flexibility" is frequently
quoted as a major advantage of buses as compared with guided modes and
even more so as an advantage of paratrcnsit. Actually flexibility is not always
a desirable feature of transit systems; permanence, predictability, and reliability of service are major positive characteristics of transit systems.
Due to the character of the problem of mode selection, affecting many
parties and involving different values, it will probably never be completely
devoid of emotion. However, the extensive experiences in real-world, applied
theories and other developments should reinforce the rational portion of the
evaluation at the expense of the emotional one. Our debate at this LRT
conference comes at the right time: the diversity of modes is greater than ever,
and a more rational method of selecting the mode is needed in many cities.
Our debate should therefore represent an important step in the right direction.
The debate focused on the major transit modes of intermediate capacity
presently being discussed and planned in many cities: buses on busway, LRT,
and AGT. The debaters were instructed to take advocacy stands for their
respective modes and yet to remain factually correct. Also, each mode should,
as much as possible, be considered in the realm of realistic assumptions and
conditions. Consequently, although each of the subsequent papers prepared
for the debate places a distinct emphasis on the advantages of one mode, it is
expected that all four papers together will contribute to the clarification of the
relationships among these transit modes on a factual basis.

