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ABSTRACT
TRANSIT: A TOOL FOR IMPROVING THE URBAN ENVIRONMENT
by George Thomas Johannesen, Jr,

‘Transit is one of many important aspects of the t.otal
urban transportation system with abtdlity to affect the urban
enviromment in various ways. As such, it can be a valuable
tool for implementing plans, although not an ultimate panacea
by any means. For various reasons, though, it has received
very little use as such a tool.

The exact characteristics of transit as a tool for
envirommental improvement vary according to the type of transit.
If transit is to be an effective tool, it must be able to
attract riders in sufficient numbers to affect the transportation
situation. Although other factors are alsp inportant, the most
important single factor affeqtin‘g. the attractiveness of transit
is whether or not transit operates in a chamnel separate from
automotdle traffic. Such a separate chann‘al greatly enhances
transit attractiveness.

Transit can be used to manipulate the person-carrying
capacity of a street system with a given vehicle-carrying
capacity, Traffic equilibrium can make it difficult to deal
sncoessfully with traffic congestion; dealing with congestion
can be facilitated by using transit and recognizing the
workings of traffic equilibrium. Transit and land use strongly



George Thomas Johumeson; Jr.
affect each other, and transit can be used to affect the
process of blight. Furthermore, transit can be used to
affect social conditions and to facilitate plarming in various
other nya.'

The main purpose of this paper is to facilitate the use
of transit as a tool for envirommental improvement by pointing
out some of the ways in which it can be used as such., It
considers the aspects described above and makes some generalized
recommendations., With urban areas beset with so many problems
today, they can little afford to let any planming tools lie
under-utiliged. Hence, it is to be hoped that transit will
receive greater use as a tool for envirommental improvement

in the future,



TRANSIT: A TOOL FOR IMPROVING THE URBAN ENVIRONMENT

by

George Thomas Johannesen, Jr.

A THESIS

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

MASTER IN URBAN PLANNING

School of Urban Planning and Landscape Architecture
1966



ACKNOWLEDGMENTS

Various people and agencies have been helpful in
providing me with background material which made ;t
possible for me to write this paper. I express my
appreciation to them and to the various people who have
offered criticism and other help, not the least of l;hon
were Mr, Carl Goldschmidt and other faculty members in
the School of Urban Planning and Landscape Architecture.

ii



TABLE OF CONTENTS

ACKNOWLEDGMENTS - o o o ¢« o ¢« v v ¢ v v 0 v v o o ©

LIST OF APPENDICES + o o ¢ ¢ o o o o o o o o o o o

mUCTION © ¢ ¢ 0 ©6 o 0 0 o 0 e 0 0 0 o o ¢ o

Chapter
I.

GENERAL CHARACTERISTICS OF THE URBAN
MSPORTATIWM o 0’0o o o o 0 0 o o

The Total UrB@.n Transportation System . .

Present Characteristics of the In{:emal
Passenger-transportation System . . « . &«

Urban Transportation Plaming and
Administration: Fragmentation and
Uniﬁcation.......o.......

THE URBAN TRANSPORTATION SYSTEM: CAPACITY,
TRAVEL PATTERNS, AND COSTS . « ¢ « ¢ o o o

The Ability of Transit to Alter Traffic
Pl.tternsandCapacity © 0o o e e 0 0 e o o

Financing of Urban Transportation . . . ©
mcmmm ooboaooo-oxooo

Development of the Concept . . .

Effects of Traffic Equilibrium on
Trafﬁ.cCongestion o 0o e o o o @ 0'e o @

Relationship of Traffic Equilibrium
tOTrmSi.tpﬁalg.ng ® ¢ 0 e 0 0o @ 0 0 0 o

Effects of Transit on Traffic
mmibﬁm [ ] [ ] L] [ ] [ ] [ ] L] [ ] [} [ ° o (-] (-] [ ]

MSITANDWDUSE L] L) [ ° o L] (] L] (] *

page

17

23

23
39
47
uy

62



Chapter page

Relationship of Urban Transportation to
Urbmsp‘tillpedgoooooc000000162

Trlnd.tandm.ight T 4
V. TRANSIT AND SOCIAL ASPECTS OF TRANSPORTATION 81

Social Costs Resulting from Excessive

Reliance on the Automobile for Urban

Tr.nsport‘tion 0.000000000000081

Atdlity of Transit to Ameliorate
Social Aspects of Transportation . . . . . « 85

socialplttemso.ooooooooooooo 87
VI, APPLICATIONS AND CONCLUSIONS . ¢ ¢ ¢ o o « 92

Transit as a Tool for Improving the
UernMdromant ® o 0. 9 0 o o 0 0 @ o o o 92

%nclmonsoooooooocooooooow
BIBLIOGRAPHY . ¢ ¢ ¢ ¢ o ¢ o ¢ ¢ 0 ¢ 0 o ¢ o ¢ o o o 102

iv



LIST OF APPENDICES

Appendix page
I . syﬂtﬂl @ 0 o 0 0 0 ¢ o 0 06 6 06 0 0 0 0 o o o 10 5
II., Sub-optini zation ® o o o o o o o o o o o o 106



INTRODUCTION

Transportation is an aspect of the urban enviromment which
has received considerable attention from planning agencies over
the years. In fact, plans and studies concerned only with
transportation have been made on many occasions.

Transit is one of many aspects of transportation which a
plammer must consider in formulating a transportation plan; but
most transportation planning has been handicapped by the omission
of some important factors pertaining to transit, While plamners
generally have recognized that transit plays a useful part in
urban transportation and have suggested its use in their plans,
provisions for transit in the plans and actual implementation
of transit portions of the plans have both been on a hit-or-
miss basis,

In most cases public transportation policy has been
indifferent to transit while actively promoting automobile travel.
This situation is reflected in the heavy highway orientation |
which appears in many of the agencies responsible for trans-
portation plans and studies. Some planning agencies are even
restricted to highway aspects of transportation when they deal
with transportation planning,’ although this is mot typiocal.
Hence, it is 1ittle wonder that such highway-oriented agencies

1Lyle C. Fitch and Associates.
Public Policy. San Francisco: Chandler, 1964. p. 79.



2
give transit no more than a passing nod.

Compared to the research which has been done concerning
highways, not much research has been done about transit, and
usually the research which has been done is not publicized so
well as highway research. Planning agencies which are not
particularly highway-oriented are influenced by what is done
by other agencies and by puhlished results of research. When
many of the other agencles are hj.ghm-oﬁontod; then a certain
amount of highway orientation seems normal. Since most plan-
ning agencies cammot be expected to be outstanding trail-
blasers, it is 1ittle wonder that plamming agencies in general
have given so little attention to transit.

consoqmﬂy; the purpose of this paper is to point out
some of the ways in which transit can be used as a tool for
improving the envirooment. The planner should understand the
relationship of transit to total urban transportation and to
the: total nrban enviromment in order to make full use of
transit as such a tocl. It should be borne in mind that
‘because transit is only one of many factors which a plamer
must cond.d.or; a course of action advocating a greater use
of transit as the only means of improving transportation
would merely exchange a new set of problems for the presemt
set, for a greater use of transit cammot solve all trans-
portation protlems. Various means are pointed out herd.n
wherety transit can be used to improve the enviroment, but
transit must be used along with many other means of improve-
ment if the enviromment actually is to be improved.
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Changing technology may alter the relative attractiveness
of transit and the automobile, and it may alter commuting
time to the point that people may live even farther from their
places of work than they do now, but it is unlikely to change
markedly the needs for land for transportation rights-of-way,
both for the automobile and for transit. Much speculation is
involved in predicting such future changes, and it is beyond
the scope of this paper to predict them. The likelihood of
technological change must be recognized, though, and land-
use plans should allow for such change without requiring
alteration of the basic plan.

When urban transportation plamning has considered transit
and its relationship to transportation and the enviromment,
it has generally been concerned mainly with various engineering
ard economic factors and their immediate effects. Many other
factors; though, are just as important as the economic and
engineering factors; even though they are not so readily
quantified and have effects which are more long-range; e.g.
street capacity, traffic equilibrimm, land use, blight, social
factors, and the 1ike, Hence, many considerations important
to those relationships are discussed herein,



CHAPTER I

GENERAL CHARACTERISTICS

Ihe Total Urban Transportatdon Svstem

Transpqortation is a comprehensive systeni of inter-
related activities, the requirements of which are determined
largely by land use, demographic and social characteristics,
and consumer choices. Not only is transportation shaped by
the characteristics of the area in which it 1s located, but
it also helps to shape the development of the areas in which
it is located. Since a metropolitan region's fabric of
interdependent functions is formed by travel-generating daily
activities located without reference to muricipal boundaries,
transportation planning today must be on a metropolitan scalo.z

In any urban area the total transportation system is a
subsystem of the North American transportation system, which
in turn is a subsystem of the world transportation system.
The urban transpoxfution system includes freight and passenger
subsystems. Inol\;dod in the freight subsystem are ports and
terminals and the means of moving freight by any of the following

subsystems: road, rail, water, and air.

1390 definition of "system,? Appendix I.

2john W, Dyckman. ®Transportation in Cities," Scientific
American. CCXIII (September 1965). 162-174, p. 164,



5
Included in the passenger subgystem are; internal metropolitan-

area transportation and external transportation, i.e. trips to or
from points outside the metropolitan area or trips merely passing
through. External transportation can take place on any of the
sub-systems mentioned above for freight (road, rail, water, and
«ir); it can be by common carrier on any of those subsystems

and by private vehicle on all except the rail subsystem, which
is restricted to common-carrier vehicles.

Because most urban trmsporl;‘ation demand is for trips which
begin and end within the metropolitan ares,’ the major concern
of this paper is internal metropolitan-area transportation.
Internal transportation usually takes p]?ace by one of the
following means: private automobile, tnnsit,z'ta:d.,' bicycle,'
or on foot. In most of North America trips by bicycle are
few and relatively unimportant. Although many trips are made
on foot and nearly all trips originate or terminate on foot,
accommodation of pedestrian trips is very easily accomplished.
Benco, conslderation of pedestrian and bicycle trips is beyond
the scope of this paper. [The characteristics of taxi trips are
essentlally the same as those of trips by private automobile
except for parking. Hence, the major concern of this paper will
be internal transportation by private automohile and by transit.

Ypateh, p. 1.

zﬂergin transit is defined as the usual types of transit
vehlcles and their variations: bus, trolleybus, streetcar, rapid
transit, commuter train, incline, and ferry. It also includes
various new and uncommon forms, such as hydrofoil water carft,
moving belts, and exotic forms of rapid transit. Transit does
not include the taxicab, for essentially its characteristics are
those of the private automobile, except for parking.



Transit carries many person-trips with a minimum expenditure
of resources. It carries passengers in relatively large units,
i.e, the trmsit vehicles. In order that the passengers may
know where transit can take them and where they can board a
transit vehicle, transit operates in established ocorridors of
movement, i.e. the same routing month after month., Transit can
operate in the same channels with automobile traffic, or it can
operate in separate transit channels. Transit service is greatly
improved when separate chammels are provided for it,1 but such
separate channels cannot be provided averywhere; for oconstruction
of such channels can be justified only if passenger-traffic
densities are sufficiently high.

Transit is suited for operation on high-traffioc-density
routes and at times when traffic densities are high., Transit
is sulted also for people who camnot drive, who do not have an
automotdle at their disposal for any or all trips;z or who
prefer not to drive, It is useful to automobile-owning families
for some regular trips and for standby service when the auto-
mobile is disabled by the weather or mechanical troubles., In
case of national defense emergencies, transit can become

particularly important. 3

1'Fj.'t'.t::h,', p. 145,
2
i.e. captive riders.

BDOVO BT DLXOPO

m&%&- New ork: Oomteefornomi )
- Development, 1965, p. 28,
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The characteristics of transit vary according to the type
of transit involved, Transit can exist in such a variety of
forms that it may be considered that continuums of transit
types exist. Some of the major types are discussed below.

Bus: Busses 6pera.te as oompletely self-contained units; each
subject only to the control of the driver. Most major and
secondary streets and roads can serve as bus chammels without
alteration. Hence, the bus is suited for routes and times with
low passenger-traffic density.

Because it is possible for the bus to leave the route at
any point, bus routings can be made with infinite variety.
However, the bus must adhere to a fixed route in order that the
riders may find it. If the transit operating agency is willing
to make many variations and changes in routes and scheduling,
it then becomes posszible to tailor the bus service to many
particular, specialized transportation needs; but such variations
complicate the service and the task of the would-be rider to
understand it, If the rider does not readily understand what
service is offered, he is likely to go by automobdle instead
of by transit. Purthomoro; variations usually mean a longer
time interval between busses (except along portions of the route
on which no variation takes place), which usually means that
the rider must consult a timetable if he wanta to avoid an
unduly long wait at the bus stop, thereby encouraging him to
drive instead.

As noted above, busses lend themselves to routing and
scheduling instatdlity. In addition, the relatively small
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amounts of capital required for a bus company and the ease of
transporting busses to new locations when sold tends to produce
instability of management, as evidenced in frequent changes of
ownership and policy and abandorments of service.i

A type of bus wirich deserves special mention is the trolley-
bus, The trolleybus is essentially the same as a bus except that
it is powered by electricity carried by overhead wires, It can
maneuver through several lanes in a street, but it cammot deviate
from an established route except where the overhead wires are
located, It has the advantages of quieter and smoother operation,
faster acceleration (particularly when fully loaded), more
economical operation on higher-density routes, and no exhaust
to add to air-pollution levels. Since the trolleybus requires
the installation of overhead wires, it is not suited for the
very low-density bus routes and the many variations in route
described above, It is, however, well,suited to the many trunk
routes served by busses in many large cities. Furbhomore;
because of its lack of exhaust, it is suited to operation in
tumels without elaborate ventilation systems,
Ball: Rail transit exists in a wide variety of :types, which
form essentially a continuum from one general type to another,
They all have in common the requirement that track be laid to
provide the channel in which to operate, That channel may be
shared with automobdles (in a street) or with other rail service,
or it may be used exclusively by rail transit.

1'1":!.1’.::)1, P, 42.
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Because construction of such special chammels can be
justified only if passenger-traffic densities are sufficiently
high to support a trunk line (even more so than in the case of
the trolleybus), rail transit is not suited for routes with
low passenger-traffic densltids,{ and busses must be employed
to complement rail transit by serving such low-density routes.
Rail transit routes must be chosen with care because of the
expense of constructing and relocating the track. Hence, rail
systems are built only when the advantages make them worth-
while. A description of the advantages follows; it should be
noted, however, that these advantages are all enhariced by
higher passenger-traffic densities.

Although some rail transit is powered by other means,
most rall transit is powered Ly electricity generated at cemtral
power stations. Such a source of power removes the need for
ventilation of exhaust fumes, and electric rail transit is
thereby enabled to operate in tunnels and other emclosed spaces
without elaborate provisions for ventilation. The track is a
distinct advantage, for the rails provide an almost foolproof
automatic steering system which (1) permits very precise
steering through narrow clearances and (2) enables many cars
to be coupled together into a train as long as desired, with
all cars following the same path through the tight clearances
as easlly as a single car. Hence, rail transit is particularly
adapted to operation in enclosed spaces with tight clearanoces,
such as tumnels.,

Although busses are flexible in their own way oconcerning
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the individual vehicle, rail transit has flexibility which
busses do not ‘have., Rail transit is pai*ticularly flexible
with reference to ,the following factors:
1, Sige of unit. Rail transit cars can be ocoupled together
and run as trains as large as desired with no difficulty
(particularly if multiple-unit controls are used), owing to
the steering system provided by the tracks. This permits
operating economies to be realized through increasing the
number of passengers carried per crewman, particularly during
peak hours, | ‘
2, Adaptabdlity to automation. The rails provide an auto-
matic steering system and also provide a means whereby signals
may be oconveyed from control poinj:s to the trapsit vehicles
and back.
3. Locatlon of transit chamnel, Track for rall transit can
be lald anywhere, and rail transit can operate anywhere,
through a wide variety of conditions, e.g. in streets in
traffic lanes, in streets on separate lanes, in median strips,
beside streets, in turmels, in open cuts, on elevated embank-
ments, on elevated structures, through buildin‘gs,v on the surface
of the ground, on existing railroad right-of-way, and practically
anywhere else., The rail transit chammel can utilize any or all
of the types of locations listed above in rapid succession,
even all on one route if so desired.

There is a term, "rapid transit," which deserves considera=-
tion, The term itself can apply to almost any type of transit
which operates on a separate channel over part or all of its
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route and has its stops spaced fairly far apart (one half mile
or more) over most of the separate-chammel portion of its
route; hemoe; it can apply to a system operated with busses
or with rail cars. However, as the term generally is used;
it refers to a particular type of rail transit with most of
the following characteristics:
i, Electric power.
2, Multiple-unit operation. The trains are composed of one
or more self-propelled cars.
3. Frequent operation. The rider does not need a timetahle,
except at very lightly traveled hours; e.g. between midnight
and 6:00 A.M,
4., High-level platforms and automatic doors. The platforms
are at the level of the train floor. The doors generally are
all controlled from a central control for the whole train,
5. Fare collection off the train. Fare collection is
accomplished at the stations, except during lightly, traveled
times such as nights.and Sundays, when it may be done on the
train,
If some of these characteristics are missing from a given
rall transit system, it is usually defined as a particular
type of rapid transit or as something other than rapid transit.
Rapid transit as described above can be called "heavy-duty
rapid transit® when there is a need to distinguish it from
other types.

Rapld transit can be considered to be at the center of
the rail-transit continuum with streetcars at one end and
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commuter trains at the other. The definition of a commuter
train usually allows for a wide range of.variation, but some
of the characteristics are as follows:

Although rapid transit is highly focused on the central
business district, commuter trains are even more highly focused
on it. Commuter trains draw their customers mainly from upper-
income groups of people who work .'L‘n the central business
district and who live farther out than the outer edge of rapid-
transit service. Commuter trains usually operate sufficlently
infrequently to require the rider to consult a timetable,
axd fare ocollection is usually accomplished on the train with:
the rider buying a ticket before boarding.

Some rail transit systems are located on the ocontinumm
between commuter trains and rapid transit, e.g. the Illinois
Central commuter service in Chicago, which is now in the
process of becoming more like rapid transit and less like a
commuter railroad.

At the other end of the continuum is the streetocar,
an electric rail car operating in the streets for all or most
of its route. It provides service essentially the same as
that of a bus except for the disadvantage of being unable to
maneuver in traffic and the advantage of being readily adaptable
to operating in a variety of separate channels., Many present
and past streetcar systems have had some of the system on
separate channels; generally called private right-of-way.

Of the streetcar systems operating in the United States and
Canada today, all but one operate some or all routes on
separate channels.
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When a streetcar operates on a separate channel, it begins
to have some of the qualities of rapid transit. Hence, it is
then logated on the rail-transit continuum between rapid
transit and stree@cars. If such rail transit has a major
portion of its route in separate chammels, it is generally
called "light rapid transit" or a "limited tram® or "limited
tramline."

A limited tramline is probably. the most flexible type of
rail transit, being a.s well adapted as heavy-duty rapid transit
to all types of grade-separated separate chammels and also
being particularly well adapted to operation in streets and
in at-grade separate channels. hn'themore, a limited tram-
line can be oconverted to heavy-duty rapid transit quite easily
when oonditions warrant. While heavy-duty rapid transit
requires many feeder busses except in areas of extremely high
density (e.g. Manhattan), the limited tramline can do much
or all of its own feeding by operating in uncongested streets
on the outer portions of its rontes; with several routes
feeding into one high-speed separate channel for the trip
dowmntown. In this respect, the limited tramline has the same
advantage which bus rapid transit has, i.e. one-seat service
from many residential areas to the central business district
with no t.ra.ns:t‘er.'e1 Of course, in order to serve low-density

1H¢mry D. Quinby. *"Major Urban Corridor Facilities: A New
Concept," Iraffic Quarterly. XVI (April 1962). 242-259.
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residential areas optimally, automobiles and busses should
be used as feeders to some extent.

There are still other types of rail transit, some of
which are lumped together under the term, "monorail." As
far as the planmner is oconcerned, monorail has about the same
service characteristics as other forms of rail truisit, 80 o
elaboration is in order here, other than to say the following:
Few monorails exist today, and serious rapid-transit proposals
today generally do not consider monorail beyond the pre-
liminary stage because various techmological aspects of mono-
rall make it generally inferior to and more expensive than
ordinary rail transit for most rapid-transit a.ppli.oa:t.:l.cms»1
Fitch ooneludos; *"In mry, there is no indication that
monorail can do anything that conventional rail cammot do as

well or better, n?

Other Irensits Other types of transit, e.g. forrioa; moving
belts, and various exotic forms, are uncommon., Special

oconsideration of them is beyond the scope of this paper.

Automobile

Automobtdles carry person-trips with a maximum of
flexitdlity in small units, i.e. the individual automobile.
Automobiles can go anywhere on the street system without having

1"(:onsul‘l:.:\.ng Engineers Make Fingl Recommendations on Basic
Dosign of BAR‘!D Rapid Transit Systen. M_kmsm_m.ln&m-

VI SeptanbebOctober 1 3). 3-4. See &‘l.so Donald S. Berry,
George W, Hlomme, Paul W, Shuldiner, and John Hugh Jones. The

. Evanston: Northwestern
University Press, 1963. pp. 85-87.

2
Fitch, p. 201,
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to be bound to established routes, such as bus routes. The
precise routing of an automobile can be chosen on the spur
of the moment if the driver changes his mind., Automobiles
are inefficient, for high traffio-density routes because they
take up too nmchz)woad space per person-trip. Hence, a street
system beoomes ocongested at relatively low person=-trip levels
when all or most trips are made by autamohdle. Furthomore;
autombtiles consume a larger amount of resources for parts and
fuel per person-mile delivered than does transit.

Automobdiles are suited for trips with any of the following
characteristics:
1. The trip has an odd desire ].:Lne1 shared by only a few
other people or is made at an odd time,
2. The trip requires goods to be moved,
3. The trip requires many stops at many different places
located at greater than walking distances from each other,
4%, The trip involves someone who is si.ck or Physically
handicapped so that he cammot walk or should not be exposed
to the puhliec.

Surrent Roles of Iransit and Autogobile

Irangit: With increasing use of the automobile for all types
of tlips; transit has gradually come to be used for more
specialized types of trips. Today transit is used mainly for
the following types of trips: captive riders, central business

. 1A desire line is an imaginary straight line drawn from
the point of origin to the point of destination., Ordinarily,
one must take a route which deviates from the desire line to
some extent,
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district trips, and work and school trips. Although some
people prefer not to drive, in most cases the transzit service
is s0 poor today that it attracts very few of these pcople; for
transit offers them no real alternative to driving. Transit
trips by people who prefer not to drive usually are central
business district trips or work trips.
The scope of the role of transit is brosder in the larger
moetropolitan areas than in the smaller ones; although there are
variations in this, Furthermore, trips by transit occur with
very high peaks and very low levels in off-pesk times, mainly
due to the importance of work trips and central business
district trips, both of which exhibit high peaking tendencies.,
-Automobile: Trips by automobile today include all kinds of
tz:.w.ps, but in particular the following types:

1. Social-recreational trips. |

2, Peripheral trips, i?e. trips not to and from the core.

3. Small-town and rural trips.

4, Non-central-business-district shopping trips.

5. Non-central-business-district work trips. This category
indludes reverse commuting, i.e. a work trip wherein home and
work are in the same general sector radiating from the eoro,'
but home 1s closer to the core than work is.

6. Trips by the physically handicapped who are unshle to walk,
7. Long_-distance trips by people from out-of-town who are
passing throngh, perhaps stopping to att;nd to some personal
business,

8., Trips by people who feel the need for a psychological
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boost and can get it by driving, e.g. the prestige which one
can feel by being seen in a fancy au‘bomobd.le; the ability to
extend one"s personality by driving an automobile, and the
like.

The scope of the role of the automotdile is broader in
the mmaller metropolitan areas than in the larger ones.
Although peaking occurs in automobile use, peak~hour levels
are restrained by the capacity of the, street systn,i and
off-peak levels are relatively high, partially because of
social-recreationsl trips. Hence, the degree of peaking in
automotdle use is low compared to peaking in transit use.

It should be noted that at popular recreation times, e.g.
weekends, peaks occur in automobile traffic going to and from

popular recreation places.

Many public agencies and some private agencies deal
with urban transportation planning, admimistration, financing,
oonstruction, and operation. These agencies usually are
poorly co-ordinated, if they are co~ordinated at all. Lyle
C. Fitch described the situation as follows:

Urban transportation probably suffers more from the
fragmentation of the American administrative system
than any other urban service, . . . Present fragmenta-
tion of plamning and administration of urban transpor-
tation along modal and jurisdictional lines precludes
consideration of metropolitan transportation as an
integral and open system., Metropolitan areas have

1See Chapter Three herein.
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leapfrogged jurisdictional boundaries. And even within

Jurisdictions, responsibdlities for tranipo‘rtation are

divided among manifold functional units.

The fragmentation of urban transportation plamming and

admini stration can be categorized as follows:
i. Spatial fragmentation: e.g. state agencies, county
agencies, municipalities and municipal agencies, and special-
purpose districts,
2. Functional fragmentation: e.g. road construction, road
adninistration,' railg water, a.ir; transit, special-purpose
districts, and regulatory commissions.
These agencies naturally have varying orientations, for each
agency usually develops a specialized point of view. Generally
these agencios; and particularly the special-purpose districts
and other functional a.gend.es; are not interested in transporta-
tion matters ou\:side their own special concern. Frequently
these agencies have conflicting interests and engage in empire-
bullding to further themselves, to the detriment of the other
parts of the transportation system and to the detrimemnt of
the puhlic in general. Generally the highway agencies have
been much better supplied with funds than 'the transit agencies,
and public policy has frequently responded to the well-funded
highway agencies by decisions favoring them, to the detriment
of transit,?

There has been a tendency recently toward partial unification

Ipiteh, p. 16,
%Fitch, p. 36.
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of transportation plamming in metropolitan areas through
comprehensive metropolitan plamming agencles, metropolitan
transportation studies, and the like, but administration of
netropolitan transportation generally has remained as unco-
ordinated as ever. When oco-ordination exists, its scope is
limited to a amall number ;f agencles for certain purposes.
Sometimes one ﬁmotion'has spatial unification throughout
the metropolitan ares, but virtually no co-ordination with
other functions. Ordinarily, if a degree of spatial umifica-
tion is achieved, then functional unification is missing; and
Af funotional wiification is ackieved, them spatial
unification is missing, A

Although it might be desiralle to ackieve complete
unification in metropolitan transportation plamming,
admind stration, and operat:l.on; it has been politically un-
feasible so far and would be difficult to make workable.
Henoe, what is considered below is a generalized consideration
of a workalle, feasible partial umification,

If the unification is to be roa.llyleffaqtive,' it must be
at a metropolitan level of govermment., If the central city
1; located centrally in its county and the county contains
most of the metropolitan a.rea, the county can be the spatial
unit for the metropolitan level of govermment, and metro-
politan functions can be placed at the county level, either
gradually or all at once, e.g. Pittsburgh, Cleveland, Los
Angeles, and Seattle. Otherwise, a metropolitan govermment
requires a new spatial unit, which usually requires action
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by the state governrment. If a metropolitan govermment is

not made, then whatever metropolitan agency is created will

have to deal with municipalities and other smaller mﬂ.ts;

a situation which, although not the most desirable, would

be oonsiderable improvement over the present situation.

The following type of organization provides an example

of the type of partial unification which could be achieved

under a metropolitan govermment:

Metropolitan Transportation Department

Staff Divisions: Planning, External Liaison, Internal

ILiaison, and the like,

line Divisions:

i,

2.

3.

lletropolito‘.n Transit Operating Division: to operate
all transit service in the metropolitan area, with
possible exceptions for various reasons. There will
be inter-city busses and trains not operated by the
Metropolitan Transit Operating Division, and there
may be other exceptions if it is in the publiec in-
terest to have separately operating transit in the
metropolitan area.

Regulatory Division: to regulate any transit operating
agencies other than the Metropolitan Transit Operating
Division operating in the metropolitan area; e.g.
commuter railroads and independent (private and
municipal) bus companies.

Port Division: airports, water port, truck terminals,
bus terminals, and railroad freight and passenger
stations,
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4, Highway Division: expressways, arterial streets,

bridges; tunnels, parld.ng'fad.lities; and the like,

5. Other Divisions: as needed, if needed.

The Metropolitan Transportation Department will have to deal
with state and federal agencies and regulatory commdissions.
One of the most important functions of the Metropolitan
Transportation Department will be to be concerned with the
overall transportation situation in the metropolitan area and
not to be swayed by generously funded state and federal
agencles engaged in a bit of empire building. Furthemre;
the Metropolitan Transportation Department will have to deal
with other metropolitan agencies, municipal agencies within the
notnbpolitan area; private agencies within the metropolitan
area, and agencies in neighboring areas, Many questions
e.onoem:l.ng the Metropolitan Transportation Department will
have to be decided in light of local conditions., For example,
it depends on local conditions whether or not the Metropolitan
Transit Operating Division should take over all other transit
operating agencies in the area.

If no metropolitan govermment is feas:lhle; then a compre-
hensive metropolitan planning agency can be used tb provide
co=ordination among the various agencies involved with
transportation. Each case will vary acool;ding to local conditions.

This chapter has shown the general functions of transit
and the automobile in urban transportation and has shown the
general setting and prohlems incident thereto. Both the
automotdle and transit have :lmportan;'. roles to play in urban
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transportation, and if either the automohile or transit is
prevented from providing its service fully, it will hurt the
whole urban transportation systq'n, and the shole metropolitan
area., Both the automohile and transit should be encouraged
to reach their potential in the types of service in which
they excel; they should be enocouraged to complement each
othor; not to compete with each other. When this is done, it
will benefit all the metropolitan area and its residents,



CHAPTER II

THE URBAN TRANSPORTATION SYSTEM:
CAPACITY, TRAVEL PATTERNS, AND COSTS

.In total person-trips there is a modal split between the

private automobdle and transd.t,' with a small remainder of
‘person-trips made by other noans;, e.g. pedestrian and taxi,
As discussed in Chapter One herein, the capacity of transit
to carry people is much greater than the capacity of auto-
mobdles to do so. I:t.a transportation system of a given sigze
exists with person-trips shared between automotdles and
transit according to a certain ratio, then if the system is
altered to place greater reliance on automoblles and a
correspondingly lessened reliance on transit,' the result will
be reduced person-carrying capacity for the system.

Since most urban transportation systems have excess
capacity except at peak hours, reduced capacity will generally
not have an adverse effect on off-peak transportation from
a strictly economic and engineering standpoint, but is will
create sizeahble problems at peak hours,' though, by aggravating
traffic oongestd.on.l

 lpraffic congestion is a condition which exists when traffic
volume exceeds the number which a traffic artery can accommodate
with a free traffic flow. When traffic congestion exists, traffic

cammot move freely., It may move slowly or it may come to a temporary
standstill,
23



Oonvorsaly; if a lesser reliance is placed on the auto-

mobdle and a greater reliance is placed on transi.t; the result
will be greater capacity for the given transportation system.
Greater peak-hour capacity will permit a higher peak with the
same level of congestion. In the larger metmpo].ita.n areas
peak-hour travel demand is so high, though, that markedly
lessened peak-hour congestion of private vehicles will not
oocur because the process of traffic equilibrium will keep
traffic volumes at congestion levels, no matter how much the
transportation system 5‘;3 expanded to acoommodate more vehicles —
unless the system is expanded on a monumental scalo; a scale
sufficient to accommodate all now-captive transit riders by
a\rbomolzlle.i

Thns; t:ransit can inqrease the person-carrying capacity of

2 'therel;w reducing

a transportation system per unit of space,
land requirements and ecoromic and social costs needed to
provide facilities to accommodate the volume of person-trips

made in the transportation system.

Ireatment of Peak-hour Traffic

Even when all other urban transportation difficulties
are aolved,' peak-hour traffic remains a problem and must be
given special consideration here. Transit can handle peaks

1890 Chapter Three herein.

“Pitch, p. 14
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in person~travel without much (if any) increase in the vehicle
capacity of the streets, while peaks in person-travel handled
by private vehicle require a very great increase in roadway
capacity. This concept can be expressed through using the
following model., The model can be used for any street system
or any portion thereofg ranging in size from a one-block
stretch of one street (or a portion of an expressway between
two consecutive interchanges) to the whole street system of
a metropolitan area, The smalier the portion of the street
system considered in the model, the more precise the results
will be; eonversely; if a large portion of the street system
is considered with a single application of the model, the
results will be very generalized.

The model considers neither walking trips nor truck
traffic; it is concerned only with person-trips by automobile
and by transit. Since it does not consider storage of
vehicles, trips by taxi are equivalent to trips by private
automobile.

Although the type of capacity employed in the model is
usually "practical capacity® or a variant thereof,' any type
of capacity may be used. However, the type of capacity chosen
for use in the model will determine the type of results which
the model will give, 1

)

Irhree major types of capacity generally used are defined
in: Brian V. Martin, Frederiek Wo Hemmott III; and Alexander
J . Eneo ' fF i

Cambridge ' Massachusetts Institute
of Technology Press, 1961, 1965. p. 208,




26

Transit vehicles are converted to equivalent automobiles (in

terms of the vehicle capacity of the street system) by use

of a conversion factor.

Symbols used in the model follow.

c = capacity of the street system in equivalent automobdles
per hour,

v = traffic volume in equivalent automobiles per hour; i.e,
the volume needed for carrying the number of person-trips
in question by the modal split envisaged.

If the transportation sygtcn is to operate proporly,' v must

be less than or equal to c¢. The following constants and

conversion factors must be determined for the transportation
system. Sinoe they depend largely on the size of vehicles
nsod, they are relatively oconstant from one city to another
throughout the United States.

Constants:

a = average number of persons per automobile driving and riding
in each trip

t = average number of riders per transit vehicle in each trip

Conversion factors:

b = number of automobiles equivalent to a bus in terms of the
vellicle capacity of the street systun; i.e. the value of
a bus in equivalent automobiles

8 = average number of transit riders per equivalent autonobdle;
i.e. number of transit riders per transit vehicle in terms
of equivalent automobiles.

Note that: s = t/b
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Along with the preceding constants and oconversion factors, the
model employs the following variables:
n = total volﬁe of person-trips in person-trips per hour
x = number of person-trips by automobile in person-trips per hour
(n = x) = number of person-trips by transit in person-trips

per hour
The model consists of the following equation, wherein v must
be less than or equal to c.

ve=(n-x),x
v a

The equation can be transposed as follogss

x = a(sv = n)
-2

(n = x) = s(n = av)

- =g
Onoe a, b, and t are determined, if n and c are given, then x
and (n - x) can be manipulated so that v will be less than or
equal to ¢ (unless the system cannot handle that volume of
person-trips even when they are all by transit).

As given so far; the model applies only to a transportation
system wherein all transit service operates in the same channels
with automobile traffic, If the transportation system includes
transit 6perating in separate chamnels, then the model must
be modified to the following:

v=(n-x-q)ex
, s a
q = number of person-trips by separate~channel transit.

(n = x = q) = number of person-trips by transit operating in
the same channels with automobiles.
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Hence, if a certain number of peak-hour person-trips are
allocated to private automobiles and a certain mmber to.
traidt, a given volume of person-trips can be accommodated by
a given street capacity. If the street capacity is given,
almost any volume of person-trips up to the maximum possible
can be accommodated if the ratio of trips by transit to trips
by automobtdile can be controlled. If person-trips are shifted
from automobile to transit, the volume which can be carried
in a given street capacity will be increased.l If person=
trips are shifted from trans;lt to automolile, ed.‘t;har the volume
carried in a given street éapadty will be decreased, or traffic
ocongestion will be made worse. Hence, a given street vehicle
capacity can carry almost any number of person-trips under
the maximum possible if the desired mix of peak-hour person-
trips by transit and by automobile, i.e. modal split, is
obtained,

duplementation Difficulties

Homer; if the desired goal is an absence of Voongest.iop,‘
the modal split at present consists of more person-trips
than desired made by automobile and fewer person-trips than
desired made by transit; and present transportation policies
offer little hope Ic;f shifting sufficient person-trips from
automobile to transit to reach a desired mix of trips between

. 1or the same volume could be carried in a lessened amount
of street congestion, but this possibility is not likely to
occur during peak hours because of traffic equilibrium,
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transit and the automotile. The reason for such a situation
is that under present conditions the automotile has certain
personal advantages over transit which cause more than the

desired number of persons to decide to make their trips by
automotdle, Hence, if the transportation system is committed
to individual freedom of choice of mode of travel, transit
must be made sufficiently attractive that the desired per-
centage of peak-hour person-trips will be made by transit,
Othorid.se; the desired mix ot" trips will not be achieved, for
too great a number of, trips will continue to be made by
automotdile,

Because the ability to attract riders to transit is necessary
in order to shift them from automobile to transit, we must oon-
gider the reasons why riders whose trips are .stﬂ.ted to transit
are not now attracted to transit in adequate numbers and the
means whereby they may be attracted. The tendency toward the
above-mentioned too-great percentage of per;on-trips made by
automotdile results from‘wholly inadequate transit service
unatle to compete with the automobile in speed, convenience,
eonfort; and prestige. |

Some of the reasons why transit is ;enera.lly so inadequate
today ‘ca.n be demonstrated by the following enmgle: in most
situations transit service is provided by a bus operating in
the same lane of roadway with automobiles and stopping reﬁeatedly
to receive and discharge passengers. If automobile traffic is
slow because of congestion, the bus will be slow., If the bus
must stop to receive and discharge passengers, then the bus
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will be even slower than the automobdles. In most cases the
bus is slowed further by having to wait for a break in traffic
in order to squeeze back into the stream of traffic after
having pulled out of the traffic stream for a stop.

The bus passenger®’s situation in such a case is quite
frustrating and most unpleasant, especially if he is standing,
as is often the case in peak-hour bus trips, With such an
unpleasant ride by bus, the person who makes a peak-hour trip
is thereby encouraged to make his trip by automobile if at all
possible, By automobtdle the trip is faster; more eonfortablo;
and generally more 1;»19:!.3&:'&..1 Hence, no matter what the transit
service is like; the peak-hour trip by automobile offers a
rather high level of service with a mmi:or of amermity factors.
In order to attract the desired number of peak-~hour person=
trips to transit, then transit must be attractive emough to
compete with the automobdle and its high level of attraction.

_ Factors which affect the attractiveness of transit can be
classified as follows:
I. Convenience
A. Speed
1. Operating chanmnel separate from automobdle traffic
2, Frequency of service
B. Location of routes and stops
C. Mamer of collecting payment

1'Wemex- w. Schroeder. Metrope

Chicagos Chicago Transit Authority, 19510—5. ; pp.53-55. ‘
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1. Means of collection
2. Revenue sources
II. Comfort
A. Absence of crowding
B, Availability of seats and degree of comfort in their
design
C. Smoothness of ride
D. Noise level
E. Air-conditioning
III. Prestige
IV, Cost
Although apged is classified here as a sub-factor of
eonveu.ience, it is so important that frequently it is cla_ss:lfiod
as an independent factor. It seems to the author, though,
that it is better to say that the factor with the greatest
power to attract riders to transit is convenience; the sub-
factor with the greatest attracting power is speed. In order
to have adequate speed; transit must travel over a qhn.rmel
separated from automotile-traffic cha.nnels,. thereby unaffected
by traffic congestion. When so separated from ‘automobile
traffic, transit is able to offset the slowing effects of
having to stop to receive and discharge passengers through
not having to stop with automobile ’tra.fi‘.?.c. Although the
separate chamnel can be separate lanes for busses, it usually
is a rallway of some sort. Because a separate chammel involves
extra initial expenditure, relatively high passenger-traffic
densities are fequired in order to make construction of the
separate channel feasible.
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Another sub-factor of convenience which affects speed is
frequency of service, oomc;nly known as headway. Since waiting
time is part of travel time, if the interval between transit
vehicles is kept at a min:l.mm, travel time is also kept at
a minimum to the extent that waiting time enters into it.
Frequent service requires a high passenger-traffic density.

Convenient location is another sub=-factor of convenience
which affects travel time. Consequently, the locations of
the separate channels and of transit routes in general are
important. If they are poorly placed, they will not attract
passengers in the volumes for which they have the potential
to attract otherwise. While price levels seem to have little
effect on the attracting power of transit,l the marmer in
vhich the fares are collected strongly affects convenience.
Pagyment for transit is usually about as inoconvenient and
painful as possible, usually ocoming in small dribbles requiring
small change. In eontrast; payment for the automohile is
about as painless as possihle, with large amounts paid in-
trequently,' usually not directly tied to a trip, except for
tolls and parking charges. Son‘;,e progress has been made in
transit payment proeedures,2 but so far it has been woefully
inadequate in ms£ cases,

1‘Iaeon N..Moses and Harold F. Williamson. "Value of Time,
Choice of Mode, and the Subsidy Issue in Urban Transportation.®
. LXXI (June 1963), 2“7-26“-
See also Schroeder, pp. 77-85.

zl!onthly commutation tickets are availdble by mail on some
commuter railroads, and credit-card types of payment systems are
plamned for some rapid-transit and commuter-railroad systems.
See: "Automatic Fare Collection," t
« San Francisco: Bay Areg Rapid Transit
District, 1963. , :
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The factor which is secondary to convenience in attracting
riders to transit is comfort., Sub-factors in comfort are
absence of crowding, awailable and comfortable seats, mmooth
and quiet ride, air-conditioming, and the like.l When transit
is non-air-<conditioned and crowded with standees during the
peak hours, the peak-hour traveler is thereby encouraged to
drive his automobile if he can stand to battle the traffic.

If the transit vehicle is a bus, as is usually the case,
peak-hour travel is especially uncomfortable and unattractive,
for the bus pulls repeatedly over to the curb, tilting at an
ungainly angle because its right wheels are in the gutter,
and then pulls sluggishly out into traffic again when a break
in traffic occurs. Furthermore, the bus is crowded with
standees and is inadequately ventilated, while exhaust fumes
enter through the windows at the stops. Since such an un=-
pleasant trip is also slower than the same trip by automobile,
it is little wonder that many transit riders switch to the
automobdle when they first get a chance.

The factor third in importance is prestige. Prestige is
dependent on human attitudes; and human attitudesA toM
transit are strongly dependent on the quality of service
pmvided; generally as measured by the convenience and comfort
factors described above. In most places transit suffers from
a lack of prestige usually resulting from long-continued
patterns of inoonvenient and uncomfortable transit service.

1Schroeder, P. 54.
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In these places most people ride transit only when they have
very little alternative. Transit can have prestige, though,
e.g. Toronto, where even the wealthiest people ride the
subway, often brought to the station in a chauffered lingusino.

A factor of lesser importance is cost, which seems to
affect mainly people of lower-income groups. As mentioned
above, price levels seem to have relatively little influence
on the attractiveness of transit, although lower fares do
increase ridership slightly and higher fares reduce it some-
what,

Means of Ingreasing Iransit Attractiveness

Possible ways to increase transit attractiveness are
to provide the following:
1. Preferential treatment of transit in traffic. This may
be accomplished by: preferential access to freeway on-ramps,1
preferential right-of-way in rejoining a stream of traffioc,
or preferential right-of-way in intersections. Preferential
treatment makes transit more attractive by increasing its
speed, but its use has been quite limited so far because of
difficulty in implementing it on a large scale.
2. Separate chammels for transit vehicles, Separate channels
separate transit from automobile traffic by providing either
reserved lanes or streets from which automobiles are barred,

or separate private right-of-way as presently used extensively

15, B. Meyer, J. F. Kain, and M. Wohl. The Urban Trens-
‘ o Cambridge; Harvard University Press, 1965.
PPe 322-32 ° 809&130 FitCh, Pe 208.
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for all forms of rail transit and used in certain locations
for busses., By separating transit from automobdle traffic,
separate chammels permit a greater increase in transit speed
than does preferential treatment and are, therefore, more
important as a means of enhancing transit attractiveness.
In fact, separate chammels are the most effective single
means of enhancing transit a‘t‘.‘l'.mc‘t:’x.veness.1
3. Additional seats -~ in order to reduce the number of
standees to a minimum, Additional seats usually are provided
by adding more vehicles to the route. With busses this means
adding more bus runs to the route., With rail transit it can
mean adding more runs or adding cars to existing runs or a
combination of both,
4, Additional comfort factors (air-conditioning, more comfortable
seats, smoother ride, and the like). An important comfort
factor is some provision to avoid the tilting which occurs when
a bus loads at the ocurb of a typical street wherein the right
wheels are in or near the gutter. Means of avoiding such
tilting include: island (safety-zone) loading, separate bus
lanes physically separated from the other traffic 1anes;
level bus loading zones, compensating lateral suspension system
(e.g. torsion bars), or replacement of busses by rail transit.
The extent to which any of those means can be taken is quite
lirdted.
5. More eon.venient service by re-routing where desirable. The

Ypsten, p. 145,
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most desirable type of routing is to provide direct service
over the shortest possible route, but frequently densities
of dcvelopngnt are insufficient to support such a route unless
feeder service is added. The alternative to feeder service
is a longer and less direct route, which will be ahle to serve
more territory along the way. S;.)mo situations are better
served by a direct trunk route and feeder routes along the way.
Other situations are served better by through one-seat service,
Rail transit usually requires feeders as follows: heavy-duty
rapid transit requires an extensive feeder service; light
rapld transit can provide direct one-seat service to many areas,
but it works best with a small feeder service.
6. Promotion. No matter what improvements are made in transit;
they will not have full effectiveness if promotion is in=-
adequate, Transit today has largely inadequate puhlicity, -
which is likely a factor contributing to the ppeaent low level
of transit service and patronage. Promotion, however, is far
from being everything, though, '‘and it would be pointless to
expend much effort to promote bad serviceoi 'Homgr; it is
oommon for existing service to have totally inadequate promotion,
to the extent that most potential riders have no idea about
the transit service in their a.reaa,so2 Hence, some promotional
effort is needed merely to maintain the status quo, and minor

—

1L ewis M. Schneider. W Boston
Harvard Business School, 1965. pp. 176-177.

2Schneider, pp. 180-181,
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improvements should be fully utilized for their promotional value.

In formulating a promotion campaign for transit it will be
necessary to utilige advertising techniques which have been
demonstrated to be effective through experience with advertising
for other products, The rational appeals used in past transit
advertising have largely been ineffective, just as rational
appeals generally have been ineffective in other advertising.
Hence, the results of depth research must be utilized to produce
an effective emotional appeal complete with an appropriate
amount of hoopla and ballyhoo.

If well~paid advertising agencies can sell injurious and
hatdt-forming items such as tobacco products and alecoholic
beverages, they can certainly selll transit. The problem in
the past has been that transit operating agencies have not
been willing to pay for good advertising, and when a fairly good
promotional campaign has been made, it has been an isolated
campaign of limited duration and has not been tied into a
program of continuing promotion. One reason for the lack in
promotion is that transit operating agencies are too much
product-oriented and not sufficiently market-oriented.>

The value of promotion can be demonstrated rather
spectacularly through the example of the Skokie Swift, a highly
successful new rapid-transit route operated by the Chicago
Transit Authority. From its inception, the Skokie Swift has
offered high speed, frequent service,and a convenient parking

13chneider, pp. 80-81, 180-181,
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lot for park-and-ride, but what has really made it such a
resounding success is a well managed; very generously funded
promotional campaign which started promoting the Swift several

1 The result of such a

months before service even started.
promotional campaign has been nothing short of spectacular.
It shows what can be done vhen a very attractive transit
service is given excellent promotion. |
The value of promotion has been demonstrated less
spectacularly in other instances, for example (1) Santa
Monica, California, where the transit operating agency has
carried on a continued promotional campaign for many years,
and (2) the Alameda-Contra Costa Transit District in Oakland-
Berkeley, California, which has carried on a promotional
campaign ever since it came into being around 1960 and has
experienced a gradual rise in ridership ovortheyears,:_
widle other transit operating agenclies in the Bay Area generally
have experienced a slight decrease in ridership during the
same time,?
In order to increase the attractiveness of transit
sufficiently that transit will handle as much peak-hour
traffic as desired, it may be necessary to construct an
elaborate rapid-transit system from scratch, as in the San

Francisco Bay Area; or it may be sufficient to upgrade

3 (various issues), .'Chicago:
Chlcago Transit Authority, 1964-1966.

Zanthony R. Sloan, "The Marketing Effort of A.C. Transit,"
Iraffic Quarterly, XIX (October 1965), 594-608. pp. 602-603.
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existing transit systems, but in nearly every case a number

of improvements will be necessary.

Financing of Urban Transportation

Taxes .

Some parts of the urban transportation system are financed
through public action with funds obtained from a variety of
sources, e.g. real property taxes, special assessments,
vehicle-weight taxes, weight-distance taxes, motor-fuel taxes,
and the 1like, Types of public financing such as these separate
the revenue collection from the actual trip-making. The
advantages of such separation include lower cost of: collectlon,
greater convenience both to the payer and to the payee through
payment of larger amounts at less frequent intervals, and a
broader base of support because everyone pays, whether or not
he makes direct use of the facilities. For example; the
users of the Kennedy Expressway in Chicago pay only one=third of
its capital cost and nothing toward its operation and
maintenance .1

As a result, each individual decision whether or not to
make a short automobile trip is not particularly an economic
decision as the individual person sees it, and indeed, it
has 1ittle direct effect on his overall economic situation;
he pays his taxes painlessly when he buys motor fuel and at
other times, Hence,' he has no particular discouragement

1Ruth and Bdward Brecher, "Getting to Work and Back, Part
2," Consumer Reports, XXX (March 1965). 128-133. pp. 129, 133.
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against making the trip in order to avoid paying out the cost
of the trip, for he hardly notices that he pays for it,
whether it is a peak-hour trip or an off-peak trip.

Pegk- v

Financing through taxes and special assessments generally
works without difficulty, but it offers no economic constraints
on peak-hour travel. Hence, as such financing procedures present-
ly operate, they do not operate to help improve peak-hour travel
conditions. Although peak-hour traffic is quite expensive to
acocommodate, whether by transit or by automobdle, it is oon-
siderably less expensive to society when handled by transit
than when handled by automobile. Hence, if financing can be
arranged to enoourage peak-hour transit use and to disocourage
peakr-hour automotdle use, then financing can help to
acoommodate peak-hour traffic.

The usual methods proposed for arranging financing to
help improve peak-hour travel conditions are (1) to place
economic constraints on peak-hour automotdle ‘tra.fﬁ.c and to
institute means of transit financing which will make it
possible to provide a level of transit service which will
attract sufficient riders that the desired modal split
(as discussed in terms of the model) will be achieved. The
usual proposal for placing economic constraints on peak-hour
automobdle traffic is to put tolls onto certain trafficways
during rush hours. The feasibility of tolls, though, is made
doubtful by the problems which tolls create, particularly
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(1) the cost of collection and (2) the general public hostility
to tolls, particularly those on tax-supported roads, Further-
noro,' there is some question as to the deterrent value of a
toll because the average peak-hour motorist considers cost
of transportation to be a minor issue in determining his mode
of travel. If he cared about 'sav:\.ng money, he would go by
transit in the first place (if his trip is of a type sulted
to transit). Hence, tolls do not offer a satisfactory system
of constraints on peak-hour automobile traffic, and not much
change in the present system of financing streets and roads
is likely. A system of positive incentives to do something
other than make a trip by ;ntohoule during the peak hours
_ could be considered to be a system of indirect constraints,
and it has a much better chance of being effective than a systea
of direct constraints has., These positive inocentives for
controlling peak-hour travel include manipulating the modal
split through upgrading transit and spreading out the peak
through staggered working hours, which have the effect of a
better relative pricing system.

Einapcing of Trengit

 As discussed in Chapter One, the role of transit today
has become one wherein its main funot:lox'as are (1) to enahle
the transportation system to accommodate the necessary number
of peak-hour person-trips by providing a certain percentage
of them and (2) to serve those who cannot, should not,

cannot afford to, or do not wish to drive.
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Having lost much of its off-peak base traffic volume to
the automobile, transit has been forced to curtail off-peak
service in order to reduce costs. The off-peak ridership that
remains is disocouraged from going by transit because the off-
peak rider must wait longer for a transit vehicle once he
reaches the boarding point. Hence, an existing dowmward trend
in off-peak riding has been reinforced by a spiral effect
from the feedback between reduced service and would-be riders
discouraged away from transit., The net result of the re-
duction in off-peak riding levels is to raise the levels of
the peaks still higher with reference to the base period.

Peak-hour service is the most expensive kind to provide,
and as transit becomes more and more a peak-hour operation,
it becomes more and more expensive to operate per passenger
carried. The high expense of operating with high peaks and
a low base level of off-peak oporgtion stems from two types
of expense: labor and capital.
Capital: The ,an'ount of equipment needed for operation is
determined by th§ amount required for peak-hour operation.
A1l equipment which is unused during off-peak times (e.g.
rolling stock) or which is used at only a fraction of capacity
during off-peak times (e.g. way and structures) raises
operating costs by tying down capital without giving adequate
return on it. More equipment must be bought, while the amount
of return is not increased. In fact; it may not be possible
to oover the cost of the added equipment; the deficit may have
to be met from another source, s'uch as equipment which is fully
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utilized and which recovers its own cost and brings a return.
Much transit equipment is utilized about twenty hours per week
for peak-hour service and lies idle at other times.,
dabor: Peak-hour operation requires more employees to operate
the vehicles (and to staff the cashiers' windows, where
applicable). Although the transit operating agency would like
to hire peak-hour employees for three or four hours in each
of the two peak periods, the employees generally want to work
a full eight<hour day in one piece, just like anyone else.
Henoe; the transit operating agency camnot attract sufficient
personnel unless it hires them for workdays in one piece,
and unions usually require that the employees be paid for
eight hours even if they work less than that length of time.
Honoo; labor costs are, in effect, excessively high because
productivity is low,

Hence, the transit operating agencies have been caught
in a ﬂ.nmo:lal squeeze from which fare-box revenues have not
been atle to extricate them. The transit operating agencies
have tried to make ends meet; they have raised fares repeat-
edly and tried to out costs where possible, but the squeese
has continued unabated. Since peak traffic carried by transit
saves the public very large sums which would otherwise have to
be spent for increasing peak-hour vehicle oa;mcity of streets,
proposals have been made that part or all of the costs of
providing transit service be prqvided by some of the indirect
means used for maintaining streets and roads. Vested interests

often oppose such proposals in the hopes that they can further
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their own interests through snb-optiliutioni of the road
portion of the transportation system if present policies
of neglecting transit are ocontinped. Often, though,the
opposition from vested interests has validity, because proposals
for public financing of part of the costs of transit frequently
are merely patches on top of an existing patchwork of
financial operations which finance the. transportation system.

Public assistance to transit has existed in some forms
for a long ti.ne; notably in public construction of subways
and other fao:llitios.z When the city owns or bullds transit
facilities, it may charge rent, though., For enﬁplo; while
the Chicago Transit Authority pays rent to the City of Chicago
for the use of the subways,” in New York the city pays the
capital costs of the subway gyat;n: new cars, new track; new

L

tumels, and the like. _Bonoo; the New York City Transit

Authority only has to recover operating costs from the farebox.

1See definition of "sub-optd.mization;" Appendix II,

2‘1‘he Independent subway system in New York was financed by
the city, as are new subways today. Both the Broad Street Sub-
way in Philadelphia and Chicago's subways were built by their
respective cities and are owned by them. See: Chicago's Mass

: o Chicagos Chicago Transit Authority, 1959.
PP. 7-8. - )

the rent is $20,871, 000 per year for a period of about
thirty years. See: Chicas s Trar tion Svste

Cirtcago Tromap Authority, 1958. p. Oe
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Many of the prohlems of financing transit result from a
piecemeal treatment of transportation, which extends to financing.
If transportation funds were pooled and then put to work where
the needs are the greatest, then these protlems would be eased.
Various political mchina.tionsi could still take place with
unified financing of transportation, but the potential for
improvement under unification is greater than the potential with-
out it, and with unification the net result will be improvement
to one degree or another.

As discussed in Chapter One; the theoretical optimal
system would be to finance urban transport'ation on a unified
basis, Such a system, however, is probably not politically
feasible., Hence, a desirable goal is to unify to a degree
which is politically fe;sihle, being sure that sufﬁ.f:.iont funds
are available for adequate transit service as desired. This
may involve use of motor-vehicle revenues; a very touchy issue
with some very powerful vested interest groups. The use of
certain motor=vehicle revenues can be made politically feasible
by use of a rationale therefor which will obtain sufficient
stxpport; e,g. the use of money from tolls collected on the
San Francisco~Oakland Bay Bridge to help finance the Transbay
Tube of the Bay Area Rapid Transit District system.? Without

Ipor example, the situation wherein the streets and roads in
one part of a municipality are better maintained than elsewhere
in it, or wherein one part is systematically neglected.

San Franeisco: Psrsons BrinckerhoffwTudor-Bechtel, 1962, pp. 40,
46-48, See also Fitch, p. 87.
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an adequate rationale, any program for using motor-vehicle
revenues for transit improvements will be pohtiqdly
unfeasible,

This chapter has shown how transit can affect a trans-
portation system and why transit generally is not permitted
to reach a level even approaching its maximum effectiveness.
Transit has the pot?ntial to affect a transportation system
markedly in its capacity, its abdlity to accommodate peaks,
its travel patterns, and its costs, Yet at present, transit
is mable to reach a level of effectiveness even remotely
approaching its potential because it has received only
inadequate attemtion, Fragmxf.ed admind stration of the
transportation system has brought sub-optimization of the
transportation system with transit one of the neglected sub-
systems, Henoce, the resulting situation is one of transit
systems with financial resources inadequate to provide a
level of service capahble of having any noteworthy effects on
the transportation system. With increased attention and
finanaing, transit will be able to reach the general level of
its potential to affect the urban transportation system and
to take its place alongside the other subsystems serving
the transportation system.



CHAPTER III
TRAFFIC BEQUILIBRIUM

Dev t ce

Traffic equilibrium is a concept which has received
consideration only recently. It was developed after many
traffic plans did not work out as anticipated.

At one time it was generally thought that peak-hour traffiec
oongestion could be properly handled by a policy of determinming
the peak-hour vehicle flows, calculating the quantity of
additional road facilities necessary to accommodate those
flows, adding in certain growth factors according to prediocted
growth patterns, and building those facilities. As this policy
was pplfyod repeatedly in many locations, it was noticed
that oor;dstcmtly the desired results were not obtained, even
though population growth had occurred as predicted. Instead
of handling the oongestion as anticipated, the new facilities
generally were soon flooded with more vehicles than ever and
jnre Just about as badly congested as the oldl system had been
bofore the new facilities were built.

For quite a while, these events were interpreted as a sign
that not enough new facilities had been built. Hence, it was
advocated that more facilities be built so that a point could
soon be reached wherein traffic.s mu!ld not continue to increase as
soon as a new facility was oper;ed, As time went on, though,
and as the old pattern of continued congestion kept rep‘eating

47
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itself as each new facility was opened, people began to wonder
wby and to wonder whether or not they had a correct concept of
the situation.

Eventually the concept of equilibrium was applied to
traffic congestion, thereby bringing forth the concept of
traffic equilibrium, Just who originated the concept is not
known, although it seems likely that many people thought of it
independently at about the same tine.i In 1962 Anthony Downs
published an article in which he stated the oconcept succinectly
concerning urban commuter expressways in a somewhat humorous
vein patterned after Parkinson's I.aw.z The author of the
article called it "Downs's Law of Peak«hour Traffic Congestion,"
Parkinson’s Second Law adapted to ‘traffic: "On urban commuter
expressways, peak-hour traffic congestion rises to meet maximum
capacity. S _

An equilibrium level of peak-hour traffic congestion is
obtained because: (1) Traffic congestion discourages auto-.
mobile trips, while the lack of congestion encourages them.

(2)‘ Hence, increased congestion deters automobile trips, while

Lithout having read Downs’s article, the author formulated
a ooncept of traffic equilibrium independently in early 19633 it
is reasonable to assume that other people have likewise formulated
the concept independently.

%C. Northoote Parkinson, Ihe Law and the Profits . Boston:
Houghton Mifflin Company, 1950.

Blnthom' Downs. "The Law of Peak-hour Expressway Congestion,"
mmm VI (July 1962). 393-409 p. 393.
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reduced congestion encourages them; and additional trips are

added to or subtracted from the total by the presence or
absence of congestion until a condition of equilibriwm is
reached.

 Bffects of Traffic Equilibrium on Traffic Congestion

Reduced Pegk-hour Congestion

At peak hours there is a very large potential demand for
travel, much of which would go bylautomobd.lo if it ocould.

The potential demand is so great that it may as well be con-
sidered as unlimited in large metropolitan areas. Under the
potential denmd; whenever congestion is lessehddl slightly,

more automoblle trips are made, The reason for such a phenomenon
is that reduced congestion oconverts automobdle trips from
potential to actual trips in sufficient numbers that congestion
is increased to a level approximately the same as the old

level.

Oonaeqnenﬂn vwhenever a new traffic _,tadlity is opened,
ocongestion drops for a short pes.x'j.v:)c).9 i.e. several days or weeks,
- until people adjust to it by making more peak<hour automobile
trips. As po.ople adjust, the level of congestion rises until
it reaches an equilibrium level again, wherein congestion
deters a number of drivers sufficient to prevent any further
net increase in their numbers.

ogk~ e n

Convqrse].y; when traffic congestion incroases§ some peak-
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hour trips which can be shifted to other times or to less
oongested destinations are so shifted; other trips are just not
made; still others are npt even considered; and if transit
travel is not markedly slower than automobile travel or is
not otherwise markedly inferior in attractivemess, some trips
will be shifted from automobile to transit. Trips shifted
from automobile to transit generally are shifted in greatest
number to transit which operates in a channel separate from
automobtile traffic and is therefore free from delays caused
by traffic oongestion,

Comparigon of Peak Hours to Off-peak Times

The types of trips important to traffic equilibrium and
traffic congestion can be classified as follows; potential
automobile trips, potential transit trips, actual automobdle
trips, and actual £ransit trips. Traffic congestion is produced
by actugl trips, of course, but potential trips determine whether
a given 'neasu.re will have any notable favorable effect on traffie
congestion. Actual and potential transit trips are not given
much concern herein because gdditional transit trips are rather
easily accommodated in an existing street system, as explained
in Chapter Two herein. Although a street system can easily
acoommodate additional transit trips, the transit operating
agency may .not'be able to do so. This is the case particularly
with o,dd:l'.td.om.]_. peak-hour transit trips, for such trips place
a strain on the already limited financial resources of transit
operating agencies. Such trips are the most expensive type of
trip for the transit operating agency to provide, for they
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require additional vehicles and employees. Hence, if transit
is expected to take even heavier peak-hour loads than it does
at present, it must have some financial assistance, probably
from publiec funds. Public fihancial assistance to transit to
permit it to take additional peak-~hour riders is in the public
interest Ibocaus'e it would cost the public even more to
acoommodate the additional peak-hour person-trips by automobile.

In the peak hours potential automobile trips exceed actual
automobile trips, whereas in off-peak times poten.tia.l trips
approximately equal actual trips. Such a situation exists
because potential peak-hour trips greatly exceed potential
off-peak trips; and if acf.ual trips exceed street capacity,
oongestion results, and further increases in the number of
actual trips are sharply restrained until additional drivers
are deterred in sufficient number to prevent further increase
in their nunborg at which point equilibrium is reached. Because

i
the potential volume of off-peak trips is usually. below street

‘capacity, there is no congestion to deter off-peak trips, and

all potential trips can become actual trips in most cases.

When potential and actual automobdle trips are far below
street capacity,; even the potential trips are encouraged to
increase, At certain times of day (e.g. the wee hours of the
morning) hardly any increase occurs thereby, but at other times
of day (e.g. midday and early evening) the increase in potential
and actual off-peak automobile trips eneouragod by excess street
capacity is quite noticeable. Hence, traffic equilibrium

operates even in the absence of congestion by encouraging
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additional off-peak automobile trips in proportion to the
amount of excess in street capacity, except when special factors
(e.g. majority sleeping hours) prevent it.

Whereas in off-peak times (1) actual trips are usually
acoommodated without congestion and (2) actual trips usually
equal potential trips, in peak hours the potential number of
automobdile trips greatly exceeds street capacity, usuaily by
many times over. Hence, the potential number of automobile
trips cannot be accommodated by the street systn; and actual
trips must be aontrolled by some means, If they are not
ocontrolled by some other means, they will be controlled by
ocongestion, which will establish an equilibrium level, as

described above,

New faci]ities; e.go e:qsressv'mysg which increase the
vehicle~carrying capacity of the street system alter the
traffic patterns in the street system and the traffic volumes
at which equilibrium is reached. For example; expressways
frequently bring a lower level of peak-~hour congestion on the
thoroughfares which they parallel.’ But although the peak-
hour equilibrium level is altergd_,, congestion remains essentially
the same, for the potential automobtdle trips still greatly exceed
street capacity, and many new automotdle trips are attracted
by the lessened congestion initially brought about by the new
facility. Henco; peak<hour traffic congestion remains with

1 _ _
Meyer, Kain, and Wohl. p. 36i.



53
delays as noticeable as ever, but with larger traffic volumes

and with the worst bottlenecks probably shifted.

Hence, the following conclusions can be made:
1. In fairly large metropolitan areas on any radial express-
ay peak~hour traffic volumes will almost always be at congestion
levels; and although expressways may reduce overall commuting
tine; they will be clogged with traffic congestion every day
during the peak hours. ‘
2.‘ Benoe; in such areas it is impossible to build expressways
t;:l.th the capacity to carry peak=-hour traffic without traffic
‘oongestd.on for the reasons stated above.
3. Since expressways camnot be designed with sufficient
capacity to eliminate peak<hour traffic eongestion; goals other
than elimination of peak-hour congestion must be used in
determining the capacity of each expressway. Traffic unhampered
by congestion during off-peak hours can be & reasonable goal
replacing impractical goals concerning elimination of peak-
hour congestion.
4., In some conditions a new expressway may cause peak-hour
traffic congestion to become actually worse than before the new
expressway opened, This ordinaf:,\ly cccurs only where a sizeable
per cent of the person-trips are made by separate~channel
transit .and nothing is done to improve separate-channel transit
service when the expressway opens,
5. If traffic congestion is to be kept under oontrol,l'm

expressway planning and construction program must be part of

1a) prevented from worsening and (B) lessened at certain
critical points, '
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an overall program which includes planning and construction of
improvements in transit as well as eo;nprehensive land-use
pattems.1 If this is not done, trouble can result, for as
Mr, Downs ms; *"In particular, marked improvement Qf. roads
without any improvement in segregated-track transit ;q cause
automoblle traffic to get worse instead of better. '!2
6. Separate-channel transit has the capacity to:alleviate
peak-hour conditions, in fact a greater capacity to do so
than expressways generally have. Hence; separate-chamnel
transit must be built and existing separate-channel systems
improved as the core of a program to alleviate peak-hour

oongestion,

£
to Transit Pealdng

At peak, hours the potentisl automobile trips which do not
become actual automobile trips can be: (1) diverted to other
times or destimtionsg (2) just not made at all, or (3) converted
into actual transit trips. It should be noted that some trips
because of their nature can be made only be automohile and
cannot be converted to actual transit trips. The more attractive
the transit service is; the more trips will be diverted into ‘
actual transit trips. Transit also receives actual transit
trips which have very little or no potential of going by auto-

mtﬂ.;e: captive riders and people who prefer not to drive,

iboms; PP. 408-409,
2lJovms, p. 409,
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Hence, transit receives both (1) transit trips with little
or no potential for becoming automobile trips and (2) potential
peak-hour automobile trips diverted to transit by traffic
congestion resulting from street capacity insufficient to
acoommodate them., The number of each type of trip which transit
receives is part:l.alél.y despendent on the attractivemess of the
transit service. Transit trips of the former type ocour in
poaks, the highest volumes generally coinciding with rush-hour
travel. Transit trips of the latter type occur only when
potential automobdile trips exceed street capacity, ordinarily
only during peak hours, for when the potential number of
automobile trips is less than street capacity, congestion is

nonexistent, and all potential automobile trips can beocome
actual automobile trips. Hence, transit trips ocour with
rather high peaks compared to off-peak volumes, for during
off-peak times trips only of the former type occur, and those
only in small numbers.

Transit peaking is considerably greater than the peaking
in automobile traffic because of the operation of traffic
equilibrium as follows: (1) Traffic congestion prevents
automobile peaks from feaehing their potential hed.ghts; while
diverting potential automobile trips to actual transit trips.
This reduces peak-hour automohile traffic volumes, while
increasing peak-hour transit volumes. (2) Excess street
capacity over potential au.tomhﬂe trips encourages additional
automobile trips and diversion of actual transit trips to
actual antomobile trips over time. Hence, this helps to
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maintain and increase off=-peak automobile traffic levels,
wihdle reducing the number of off-peak transit trips.

The tendency toward transit peaking is increased when
street capacity is increased, e.g. by construction of an
expressway., When street capacity is increased, street capacity
exceeds off-peak potential automobile trips by greater volumes
than previously. The greater the excess capacity, the greater
the encouragement of additional automobile trips. Although
transit vehicles generally run at greater speeds in .off-peak
times as a result of excess capacity, their att:a;:tiveness is
not sufficiently enhanced by the excess capacity to‘ c‘qx;pete
offectively' with the automobile for most off-peak trips.

In fact, the excess capacity works to divert actual transit
trips to actual automobile trips. Hence, off-peak transit
volumes decline,

Increased street capacity lowers the peak<hour transit
volume slightly by reducing the excess of potential auto=-
mobdle trips over street caPacﬁ.ty slightly, but it ‘increases
transit peaking because peaking is measured by comparing
peak levels with off-peak levels, and off-peak transit
volumes suffer a much greater reduction from increased street .
capacity than do peak~hour transit volumes. Henee; yrhen street
capacity is increased, transit peaking becomes greater.,

Transit peaking causes operating costs to be higher than
they wonld be otherwise; and the greater the peaking, the
higher the operating costs. Unless a deficit can be tolerated, .

costs must be cut when transit peaking increases. Usually the
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only available means for cutting costs are to reduce service

and to reduce the quality of service, for other possible
means of cutting costs ordinarily have already been utilized
to their maximum,

Cuts in ;ervico reduce the attractiveness of transit and
tend to discourage transit riding in genqral still further,
Cuts in service can encourage i1l will toward the transit
operating agency, thereby making it more difficult to get
public support for measures to help the operating agency when
it asks for help. Consequently, transit peaking can cause
a series of events with a feedback which causes a downward
spiral of reduced transit service, reduced transit riding,
raised transit fares, and public demand for additional increases
in street capacity. Then the additional increases in street
capacity will give more feedback by causing greater transit
peaking., 8Such spirals result in eventual abandorments of
transit service in many places, greater amounts of land and
money devoted to transportation and storage of vehicles than
would have been needed if such a séiral had been prevented
in the first place, increased air pollution, and the like.

When the principle of traffic equilibrium is properly
understood, it can be applied to actual situations to pelp
to attain whatever results are desired. Henceg if a spiral
such as was described above is considered undesirab]:e,' the
concept of traffic equilibrium can be employed to develop
measures to prevent such a spiral from taking place or to
keep it limited in scope. -
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Traffic equilibrium Aperates inéependently and inexorably,
whether it is desired or not, no matter how many trips are
made by transit and how many by automobile., However, otﬁar
factors, e.g. the modal split between transit and autonohﬁle,
still affect traffic conditions, although the actual effects
result through the operation of traffic eguilibrium as well.
Hence, through an understanding of traffic equilibrium and how
it works, transit can be utilized to affect traffic conditions
through traffic equilibrium and through the ability of transit
to alter the person-carrying capacity of the street system,
a8 explained in Chapter Two herein.

If tranFit is made sufficiently attractive to attract
nearly all the potential automobile trips which can be con-
verted to actual transit trips instead of actual automobile
trips; it can permit a given street system to accommodate
many more person-trips than is generally now the case. The
most important means of enhancing transit attractiveness is
transit operation in separate channels, which when instituted,
removes transit vehicles from automobile traffic, allowing
the automotile traffic to flow more smoothl& as a results
but even more 1mportant; the transit vehicles in the separate
channels are npt impeded by traffic congestion in the auto-
mobdle channels, For transit to have much effect on traffic
through the operation of traffic equilibrium, it must have a
separate channel in which to operate so that it need not

compete with automobiles for operating space. Because
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separate-channel transit offers speed and an alternative to
traffic oongestion; it can attract large numbers of riders
awvay from paralleling thoroughfares.

As potential automobdle trips (including somé which have
been actual automohile trips) are converted into actual
transit trips, more person-trips are carried by transit, and
more space 1s available in the street system to carry more
actual automobile trips. Traffic equilibrium then operates
in this situation as follows: As former automobile drivers
and passengers are attracted to the separate-chamnel transit,
additional space becomes available on the paralleling
thorbughfares, just as when a new expressway opens. Then
a8 the thoroughfares become less congested at peak hours;
more automobile trips are induced over them. Hence, through
the operation of traffic equilibrium street traffic congestion
remains at about the same level as before, although the
duration of the peak may be shortened somewhat. The major
difference that separate-chamnel transit makes is that more
person-trips are now dccommodated by the transportation system,
and fewer person-trips are now deterred by oongestion,- for
many of those which can be converted to transit trips are so
oconverted and more space is left available for person-trips
which can occur only as automobile trips for vajrious reasons.
Hence,l the greater the number of riders attracted to the separate-
channel transit, the greater will be the number of new autnmme
trips which can be accommodated over the paralleling thorough=-
fares without increasing the vehicle capacity of the thoroughfares.
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In the process the transit riders will be ahle to proceed
unimpeded by trafﬁ'.c oongagtion, whereas if an expressway
had been built instead, it would have been congested at
peak hours while carrying a much lower number of person-
trips than that which the separate-channel transit can carry
comfortably.

Henoe; with separate-channel transit many more people are
permitted to make trips at peak hours, and of those who make
the trip; large numbers are able to make it via congestion-
free neans; i.e. separate-channel tra'nsit. Except for people
who must make the trip by automobile, separate-channel transit
makes it possitle for people who make peak-hour trips to
have a reall choice between goiné by automobile and going by
transit, Sbne people whose trips can take place by transit
will still choose to go by automobile, but the only people
still forced to buck peak-hour traffic congestion will be
those for whom the nature of their trip requires that they use
an automotdle, In oontrast; a trip by transit today is
generally so grossly inferior to a trip by aﬁtomoh!.le that in
most cases no one has a real choice between going by auto-
mobile or by transit.

In most respects the effect of a transit channel is much
the same as that of a new expresswiy, but the: transit channel
can increase effective street capacity much more than a new
expressway ca.n, while much less land and money are required
for the transit chamnel than for the expressway. Because
of thelr much greater ability than that of expressways to



61
increase street capacity, transit channels can have a marked
eoffect on the peak-hour traffic on paralleling thoroughfares,
although as described above, the peak traffic volumes will
remain about the same, even though the distribution of types
of trips among the vehicles on those thoroughfares would be
different.

In this chapter we have seen that the concept of traffic
oqu:!.librit- helps one to understand some of the phenomena of
traffic patterns which he would not understand properly
otherwise. With a proper understanding of traffic patterns,
measures can be taken to alleviate problems which exist
therein. Hence, the concept of traffic equilibrium must be
utilized in plamning for transportation if that plamning is
to reach a level of effectiveness approaching its potential.



CHAPTER IV

TRANSIT AND LAND USE
Relationship of Urban Iransportation
Yo Urban Spatdal Degign

It is generally accepted that land use and transportation
are interrelated. Transit can affect transportation in various
ways, as shown in Chapters Two and Three herein. Hence,
transit can affect the relationship between transportation and
land use. Likowiso; transportation and spatial design are
interrelated, and transit can have oconsiderable influence
on that relationship. ‘l‘rmai‘t .can affect urban spatial design
and be affected by it in some of the following ways.

Transit is related to the density of urban development.
Since high passenger-traffic densities are required for fast
and frequent service, high densities of urban development
encourage good transit service, while low densities discourage
it. And conversely, lack of good transit service tends to
enoourage low-density development; while good transit service
can stimulate high-density development.

Rapid-trangit Land Booms
The abdlity of good transit service to stimulate urban
development has been demonstrated in cases wherein new rapid-
transit lines have been opened. Such new'rapid-transit lines
have stimulated oconstruction booms and the concomitant increase
62
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in property values along their routes., Particularly notable
classic examples of such construction booms have been the
Queens Boulevard line of the Independent Subway in New York
City and the Yonge Street Subway in Toronto. Both these sub-
ways stimulated a sharp increase in property values along the
route; and a building boom of upper-inocome high-rise apartment
bulldings and other structures followed the rise in property
values.
There has been some question concerning the actual
significance of the rise in land values along the route,
Y

though, for

even though land values rise along a new transporta-

tion route, the inorease may not constitute a new

increment to the city's total land values, relative

to what otherwise would have occurred. There is

some question, for example, as to whether the en-

hancement of values along Yonge Street in Toronto con-

stituted a net addition to total property values in

Toronto, or whether it represented the concentration

in one area of property-value increases which might

have ocourred elsewhere, or would have been spread

over a wider area if the rail-transit line had not

been built, Was the transit line a catalyst which

made possible the realization of potential values

that would not otherwise have developed, or did it

simply produce a reallocation and concentration of

values in one particular section?!
A shift in the spatial distribution of property values has
been noted in another instance: When the.subways were built
in New York, people who formerly had had to live on the
Lower East Side of Manhattan were enabled to live in the other
_boroughs. At that time land values in the other boroughs

-increased, while land values on the Lower East Side declined

1Fitch, po 114,



6
as the population densities declined., Hence, the increase
in property values in Toronto may be merely a shift from other
locations, or it may be a net addition to total property values
over what would exist if the subway had not been built. In
considering this question the planner must have his values and
goals oconcerning the urban spatial pattern well in mind.

In addition to the examples mentioned above, there are
a number of more recent examples. The land boom along the
Yonge Street Subway caught many people by surprise; but in
d{o:lng 80, it created such a sensation that it was publicized
more widely than it might have been otherwise. Hence, both
in Toronto and elsewhere people sat up and took notice of
the experience with the Yonge Street Snbny,i and they. have
expected such land booms in conjunction with more recent
rapid-transit c;onstruction.

For example, people knew what to expect with the recently
opm;d Bloor-Danforth Subway in Toronto. Once the route was
chosen for the east-west subway, property values along the
route began to climb. Once construction on. the submy started,
property values skyrocketed, and a building boom began. The
bullding boom along the Bloor-Danforth Subway is .now in full
swing; and the bullding boom along the Yonge Street Subway is
still continuing, although at a slackon:od pa.c:e.2

1One of many articles which has mentioned the land boom along
Yonge Street is, "Toronto: How One City is Working Out Mass

Transit," U,S, News and World Report. LVI (June 22, 1964). 68-69.

" 2wToronto's Unfinished Subway Already Generates New Money,"
Flnancial Post. LIX (March 20, 1965). 18.
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Likewise, Montreal is experiencing a land boom along the
routes of its new subway system scheduled to open sometime in
1966 or 1967.1 Montreal's plans for its subway include
developing the land over the subway stations and in other
parools acquired by the city for subway oonstruc*tion.z

In the San Frand.soo Bay Area and in the Candon, New
Jgruy, ‘area, property values are incrpasing along the rapid-
transit lines now under construction, and people oconsider the
location of the new rapid-transit lines and stations when
buying property there. Fnrthomore; in recognition of the
changes in land-use patterns brought about by transit, the
Skokie Swift dmnstra't.ion project included many studies

conocerning land use in the area served.

Use of Transit to Stimulate Lend Dovelopment
‘ Transit can be used to stimulate new urban development.
In the past the usual procedure was to extend a transit route
out into a new area when it was first opened for development.
Usually this involved merely extending existing routes or
instituting feeder bus service, but occasionally it involved
instituting a very elaborate service such as the Shaker Heights
Rapid Transit, a light rapid transit service.

As time went on and the automobile came into wider use,
the practice of extending transit service into developing areas

"Rapid Transit Pays for Itself in Many Ways," Financial
Bost. LIX (March 20, 1965). 17-18. ’ -
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to help stimulate development was generally discontinued,
and the pattern became one of'developing new neighborhoods
with no thought concerning transit service. Once an area
was dovelopefl; if the transit operating agency saw fit to
extend service to the new area, the developer was Pleased,
but if no such service was extended, he usually had no
particular complaints.

Since no transit service operated to the area when the
people moved in, they had to get along without transit service
from the beginning, although some or many of them may have
complained about the lack of transit service., Hence, if the
transit operating agency instituted transit service once all
the residents had moved into the neighborhood, it found that
although the people had asked for the service, very few of
them actually rode it very often, for they had adapted their
living habits to enable them to get along without transit;
80 when transit service was instituted, passenger volumes
were low, Thr result of such a situation was that transit
service to the area either was discontinued or was oontinued
at a level of infrequent service; perhaps only during rush
hours; or perhaps hourly with no service evenings, S’u.ndays,‘
and holidays. With service so mrequent,' it is little
wonder that usually the only people who rode transit ‘fron such
new neighborhoods were those who could not go by automobile
on that trip, for one reason or another,

In recent years the situation described above has been
nearly univ.ersal; for govermmental financing policies since
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the end of World War II have encouraged low-density residential
oconstruction on the periphery of urban areas, while giving
virtually no enocouragement to transit. Low-density peripheral
residential areas are rather difficult to serve with transit,
and when transit service is not extended to an area until nearly
all the houses ﬁre occupied, it becomes nearly impossible to
provide transit service other than the minimal amounts
described above. Perhaps the reason for a lack of transit
service in developing areas could be ascribed to inferior
transit management, bgt, in most cases the transit operating
agencies have been placed in such a financial squeeze that
there has been virtually no other alternative. Operating new
routes through developing neighborhoods means temporary
financial losses for the transit operating agency, and most
agencies are in too precarious a financial position to take
& temporary loss such :as that: As a result, once a.neighbor-
hood has reached the density necessary to support a'transit
route, its tz:hvel patterns will be well established by auto-
mobile, and transit canmot break into the market effectively.

Considerable feedback exists in the process described
above; for a shift from transit to the automobile encourages
additional low-density peripheral development, with commercial
and industrial establishments joining the residences there.
Heuoo; a shift to the automobile and a dispersion ?f urban
functions reinforce each other. The r«.ssult is the sprawling

iﬁtch, Po (,‘Za
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development which is widespread today.

In the future it is likely that urban growth will ocontinue
at a rapid pace. If present trends are oontinued; our open
space will be take;a for urban uses at an alarming rate; and
it will be difficult to preserve sufficient open space. If
we are to retain sufficient open space for rocmt:lon;
esthetics, agriculture, and the like, we must utilize our
land more carefully and efficiently, i.e. developing at
higher densities with more ordered patterns. Such development
will require provision for transit service at sufficiently
high levels to be attractive enough to attract nearly all
trips suited to transit. Such development will have to
provide for separate chammels for transit whoxj? useful and
-for extensions of trar;s;lt routes- into new areas when they
are first op§ned to prospective buyers or tenants. In order
to utilige transit in such a mammer to affect urban spatial
dosip; it vill be necessary to provide public assistance
to make transit service possible in new areas and to provide
the separate charnels for transit. This can be provided
through a number of ways, e.g. (1) direct expenditure, or (2)
an addition to the subdivision regulations reqx;iriné that the
developer pay a share of the cost of providing th; separate
transit channel to serve his subdivision and that he pay for
providing an adequate level of transit service until the
dwellings are occupied, Precisely how it is provided is beyond
the soope of this paper.



.. _Spatial design may be varied in order to achieve various
transportation goals. On the surface it seems logical that
traffic congestion can be lessened by dispersing urban develop-
ment at lower densities; it seems that congestion will be
lessened thereby because peak-hour trips are spread out over
& larger area, and no large concentrations of activity exist,
those concentrations which do exist being limited in size
and separated from each other by distance.

However, traffic congestion will occur with such a dispersed
pattern, Jjust as with a more concentrated pattern, for such a
spreading out requires that the places of residence be farther
from the people's various destinations, e.g. work, shopping,
recreation. Consequently, in order to make use of a variety
of destinations, people will make more and longer trips, for
‘they will not be satisfied with the small-town scope of
choice of types of jobs and services which they can get within
a short distance from their homes. Furthermore, such a pattern
would make traffic congestion more difficult to deal with be-
cause it is more difficult to provide adequate transit service
to low-density areas. Hence, more and longer trips would be
made on the arterial streets, and a larger portion of the trips
would be made by automobdle. In the end, such an attempt is
self-defeating., In addition, such a pattern is more difficult
and expensive to serve with other utilities and services:
wvater, sewer, electricity, gas, refuse collection, and police
and fire protection. Hence, if the goal is to alleviate or
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eliminate traffic oongestion; opportunities for success are
considerably greater with a concentrated, high-density spatial
pattern than with a dispersed, low-density pattern.

Because of the nature of urban spatial design and our social
mtons; the travel patterns in our urban areas have daily high
peak periods, Attempts have been made to spread out the peaks
over a longer period of 1::!.mo9 but without much success, In
order to bring many people together where they can have easy
face~-to-face oontact;l there must be major nuclei. If there
are major nuclei, there will be a peak-hour traffic pattern
which will have a unidirectional character if.one nualeus
greatly dominates all the others as a place of employment.
Transit and urban spatial design can be utilized to lessen
the adverse impact of peak-hour traffic volumes.

Transit permits major urban centers, i.e. major nuclei
such as central business districts, to exist by permitting the
eoonomy in land necessary for such concentration of functions
by requiring.only a small amount of land for transportation
ocompared to that required by the automotdle.

... A11 transportation fadlities piodnoe annoyanoqs; e.g.
noise, vibration, dirt, and exh;ust; whether the facility is a
road or e:cpressuw; a rail facility, a waterway,or alr transpor-
tation,

Transportation facilities located above grade hlock the
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view and depending upon the design, can block out some light
from places beside them. Transportation facilities on bridges
and bridge-like structures make more noise than otherwise
through the reverberations of the bridge, unless means are
taken to dampen the reverberations. Bridges and bridge-like
st;ructures over streets block out 1light on the street below.
If the structure is merely a bridge crossing the street,
the portion of the street affected is minimal, but if it is
an elevated structure following the street for some distance,
it can have a distinct blighting influence. The degree of
the blighting influence will depend on the noise level and
the esthetic design of the structure.

Such elevated structures over strests have been bullt
for rail rapid transit and other rail lines in past decades.
But the knowledge gained in the past about the blighting
influence of such structures has frequently been discarded
recently when it has come to building expresswxys; for many
elevated expressways which have been built are just as
blighting an influence on the surrounding area as the elevated
rail lines which were built several decades earlier.

In New York, Boston, and Philadelphia numerous elevated
rapid-transit lines wers built many decades ago., Most of
these were built over streets and appdrmtly caused considerable
blighting of the areas through which they went. Considerable
public opposition to elevated rapid transit developed thereby;
some of the elevateds have been torn down as a result, some

replaced by subways and some not replaced at all,
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In ocontrast, in Chicago most of the elevated rapid-transit
lines were built over alleys and over special rights-of-way.
In this manner only a very amall portion of the Chicago elevated
system was built over streets. Usually the elevated rapid-
transit lines in Chicago are located about half a block from
a major thoroughfare. Hence, these elevated lines provide
the advantages of serving the thoroughfare without being a
blighting influence to it.

These elevateds spoken of in the Bast and in Chicago were
built around the time of the turm o( .the century without any
sound-dampening provisions and with old tppos. of construction
methods requiring a very ponderous struct:ure. Since that time
nany new types of constructicn have become available utilising
high-strength materials which require smaller and fewer sup-
porting columns. Furthermore, sound-deadening materials can
easlly be incorporated both in the cars and in the elevated
structures built today. It should be noted that some of the
Chicago oiavated lines are built on elevated enba.':nhonts
| instead of elevated bridge-<like s'trnctures'. The embankments
embody one important item of sound-deadening construction:
ballasted track. All recent construction of elevated portions
of the Chicago system employs a concrete structure with
ballasted track, thereby incorporating the 'tdnntagea of the
embankment without obstructing movement beneath it to the
extent that an embankment does,

In observing the neighborhoods through which the elevated
lines pass in Chicago, the author has noted no particular
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blight associated with the elevated lines, Generally where
elevated lines pass through blighted areas, ‘the areas have
become blighted independently of the elevated lines. The
author®’s observations indicate that there is only one place
in Chicago where there might be some question as to whether
an elevated line was a factor contributing to blight in the
area, and that place involves a line which runs over a
atroot.i .

ance; the author has concluded the fol].otd.ng:
1. Elevated rapid transit can be a, blighting influence, but
‘it 1s only one of many such influences, and a relatively
minor one at that.
2. Elevateds provide a blighting influence only when they are
located over streets.
3. The degree of their blighting influence depends on the
noise level and the esthetic design of the elevated structure.
4, The blighting influence can be negated by other factors.
If the other factors are sufficiently s.tnong, they can upgrade
an area vhere an elevated operates over a|street.

An exsmple of blighting influence negated by other factors
is found on Chicago’s Loop, the elevated line over streets
in the central business district. On most of the Loop the
general oconditions of the streets under the elevated reflect
the conditions of the surrounding area. This becomes particularly
apparent on Wabash Avenue between Adams and Lake Streets, where

)1'hke Street in the general‘vid.nity of Cicero Avenue (4800
West). A .
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it is a major shopping street located between the main shopping
street (State Street) and the fashionable facade '(Michigan
Avenue) overlooking the lakefront pPark. Wabash Avenue has
four traffic lanes and wide sidewalks, Over the two middle
traffic lanes is located a two-track elevated structure. The
elevated structure permits light to reach the sidewalks and
the outer pprhions of t’ho street with 1itt1a. or no obstruction.
In recent years the girders and columns of the elevated
structure have been painted a light -eolor to enhance its
appearance, and small pots of plastic flowers have been
hung from the lampposts. Some new rapid-transit cars have been
Placed in service on the Loop. They have lowered the noise
level somewhat. Many fashionable stores are located on
Vabash_,l_venuo,' and in general the atmosphere of Wabash Avegue.
is pleasant and far from anything resembling blight. Admittedly,
the elevated structure could be more pleasant-looking than it
is, and it could be reconstructed with sound-dampening provi-
sions, but no blighting influence is evident with the situation
as it is' now, »Instead, the elevated structure seems to help to
give a ciistinctivb character and atmosphere to Wabash Avenue.

It should be noted that rapid transit built on the surface
of the ground or in an open tm't apparently has no blighting
influence. The most notable example demonstrating this factor
is Toronto's Yonge Street Subway north of Hloor Street, which
is on the surface and in open cut. If anything, ‘the land boom
along the subway has stimulated more construction of high-
inoome, high-rise apartment buildings and otl'.her fancy buildings
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along the surface and open-cut sections than along the under-

ground sections.

_ Good transit is an amenity factor which, along with other
'fac‘bora, can counteract blight. This aspect of transit is
demonstrated in the following examples.

Joropto: Any tendency toward blight near the subway routes
in Toronto has been reversed by the construction booms along
the subway routes.
Cagtle Shapnon: Castle Shanmon is a amall community about six
miles directly south of downtown Pittsburgh. Until about 1954
Castle Shammon was a blighted ex-coal-mining town. Between 1954
and 1963 Castle Shannon became a pleasant middle-class center
in a snburba.n area of middle-class and upper-middle-class
development. While the planner spends much time considering
b]j.ght; its causes; and the means to p;-event it; he rarel.y
encounters a situation where the reverse of hlight occurs.
Yot, this is exactly what happened in Castle Shammon,

From 1945 to 1954 much middle-class and upper-middle-
clgss residential development oriented toward downtown Pittsburgh
took place in the area to the south, Development occurred in
all directions from Castle Shannon, but it always avoided Castle
Shannon and was always separated from Castle Shannon by some
space, an unplanned "greenbelt,” as it were.

Around 1954 about all the vacant land which was easily
accessible to downtown Pittsburgh in the area to the south was
developed except for Castle Shannon and the "greenbelt®
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surrounding it, Once additional readily accessible vacant
land was no longer availahle in the area, residential develop-
ment began to encz:oach on Castle Shannon’s "greenbelt.” In
& few years new residential development enveloped Castle
Shannon, and middle-income people moved into the town itself,
rehabilitating the' structures there as they came. By 1963 the
transformation was essentially complete; Castle Shannon had
become "de-~blighted."®

In the Pittsbu;'gh area separate-channel transit has
existed in many directions on various routes. In all directions
oxéept for directly south, separato-chamxol transit was provided
by ocommuter train, while to the south the separate-channel
tfa.__nsit was provided by streetcars on private righ‘bf-ofom.
The difference in type of service resulted from formidable
terrain barriers to the south which prevented commuter service
from being provided there. Eventually Pittsburgh Railways
Company built elaborate private right-of-way streetcar routes
ovelr trestles and through a tunnel to reach the area to the
south. The historical relationships of these two types of
separate-chamnel transit in the Pittsburgh area follow the
national trend: Commuter service started long before the
private-right-of-way streetcar routes to the south were built,
and the commuter service has since been abandoned oxqept for
infrequent service on one route.

Castle Shannon is located directly to the south on a
high-speed trolley route which is entirely on private right-
of-way except for its loop downtown. During the time when
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Pittsburgh commuter service was considerable, the high-speed
trolley line to Castle Shannon was nothing outstanding in
wnpari;on. But once the commuter service was all but abandoned,
the transit service to Castle Shammon became superior to all
other transit service in the Pittsburgh area except for a route
through an already built-up area paralleling the route to
Castle Shannon. 1

Peripheral development in some parts of the Pittsburgh
area has not been particularly oriented toward the downtown
area, but the development of the area directly to the south
has been quite downtown-oriented. Henée, good transit has
been particularly attractive for residential development
in the area to the south,

Because of the general virtual abandorment of commuter
sorvice; the only separate-channel transit with frequent
service remaining in the Pittsburgh area by 1950 was that
provided by the high-speed trolleys to the south. Hence, by
the 1950°s Castle Shannon had superior transit service and
was surrounded by middle~class and upper«middlp—»class downtown-
oriented residential development. Therefore, Castle Shannon
had a very desirahle location; once demand for the location
became sufﬁd.ont; its blighted character was no longer able

1‘1'he high-speed trolley route continues a mile beyond Castle
Shammon, where it splits into two routes, Shannon=Drake and
Shannon=Library, which continue about three and five miles beyond
the junction respectively, both of them through post-i945 upper-
middle-class residential development from Castle Shannon to their
terminals., The paralleling private-right~of-way streetcar route
is $42/38-Mt, Lebanon via Beechview; it operates in streets in
two relatively short sections.
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to repel development, and the development "de-hlighted®
Castle Shanmon.,
Just as the factor of having superior transit can counter-

act blighting factors, the lack of adequate transit can be a
blighting factor as in the following example,
Watts: Watts is a section of los Angeles which gained nation-
wide notoriety in 1965 because of a protracted .spell of highly
dgstrucﬂve rioting bordering on anarchy. Watts ils a ngn—whito
slum area which has been hblighted for maxv years; i.n which
despair finally welled up sufficiently to spark the 1965
rioting., Most of the residents of Watts are too poor to own
automoblles, a factor which rather seriously restricts the
area in which they can move :n.‘::outs,~ for transit service in the
Los Angelesarea has gradually dqteriorgted to the point that the
transit service available to Watts is probably the. worst
transit available to any big-city slum in the United States.
At one time there were high-speed private~right-of-way trolley
routes serving the area. Fortunately for the residents of
Watts, the high-speed trolley route which was retained the
longest was the one which connected Long Beach and downtown
Los Angeles via Watts, but unfortunately, that route was
abandoned in 1961, and the bus service which replaced it is
cqnsiderab]y inferior as far as service to Watts is concerned.

| 'The Governor’s Commission investigating the Watts riots
stated the following in their report:

Our investigation has brought into clear focus the
fact that the inadequate and costly public trans-

portation currently existing throughout the los
Angeles area seriously restricts the residents of
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the disadvantaged areas such as south central Los
Angeles, This lack of adequate transportation
handicaps them in seeking and holding jobs, attend-
ing schools, shopping, and in fulfilling otHer needs,
It has had a major influence in creating a sense of
isolation, with its resultant frustrations, among
the residents of sout& central Los Angeles, particu-
larly the Watts area.

The ocontext in which the Watts transit situation exists
is described by Norman Beckman as follows:

The Commission found that the coverage and frequency
of bus service in the Watts area, although ocom-
parable to the service throughout los Angeles, was
both inadequate and costly. Research uncovered the
faoct that Los Angeles is the only major metropolitan
area in the United States that does not either
directly on indirectly subsidize the operating losses
of its public transportation. A major recommendation
in the December 1965 report of the Governor's Com-
mission is that the 'existing small transportation
companies in the. area be consolidated under the exist-
ing rapid transit district in the area and that a
public subsidy be given to the transit district to
provide a satisfactory bus transportatiog system
throughout the entire metropolitan area.

Hence, although the lack of adequate transit service is
not sufficiently strong as a blighting factor to be the main
cause of blight, it can definitely be a contributing factor,
serving to make blight worse where it already exists and
helping to make minor amounts of blight appear where it would
not otherwise be noticeable.

a ? Sacramento:
California Govemor s Oomnission on the Los Angeles Riots,
December 2, 1965. p. 65.

2 : .
Norman Beckman. "Impact of the Transportation Planning

Process," Iraffic Quarterly. XX (April 1966). 159-173. pp.
162-163.
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This chapter has shown some of the relationships of transit
to land use, In doing s0, it has shown how transit can be a
useful tool to the plammer in achieving desired land-use
patterns, obtaining an orderly development of new urban land,
and combatting blight.



CHAPTER V

TRANSIT AND SOCIAL ASPECTS OF TRANSPORTATION

It is frequently said that our urban transportation systeams
rely excessively upon the automobile for functi‘on_s which would
be better handled with a greater reliance on tra.nsit.‘ Such an
excessive reliance on the automobile presents a number of
pmble-a; of which some are discussed below.

Urban automobile traffic suffers from a high md rising
rate of accidents, Automobile travel has a higher accident rate
than any other mode of transportation, and the urban automobile
accident rate has risen much more rapidly in recent yurs than
the rate for other automohile t.z-avel.1 The high automotd.le
accident rate results partially from the great number of
individual vehicles, mostly driven by amateurs, some of whom
do not keep their vehicles in satisfactory operating condition,
and some of whom should not be driving at that time in the
first place for one reason or another, e. é. fatigue, influence
of drugs (particularly alcohol), general driving incompetence,
or physical or mental d:!.zsord.ers.2

ugoep Moving Please,” mg_q_tmmﬂn I
(May 1968, 1819

Goorso M. Samerk. m-u.mmn%mw
Bloomington: Indiana University Press, 1965. p. 18137.
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The automotdile accident situf.tion is compounded because
many people who should not.' be permitted to drive are allowed
to have driver's licenses because it would work considerable
hardship on them if they were not permitted to drive. The
great hardship frequently stems from the deterioration of
transit which has taken place as a result of the excessive
reliance on the au'tnlobile ‘'whereby the automobile has become
the only way of getting around in many aroas.1

The deterioration of transit service mentioned above hurts
non-drivers, who constitute approximately one-third of the
" population, ard enoonraées increased amounts of driving by
encouraging all who can drive to do so whether or not they
really want to. As mentioned above, it also increases
accident hagzards by encouraging driver-licensing agencies to
be very lenient with licensing reqm\.ments.z

Excessive reliance on the automobile gnd an attitude of
concern only for acoommodating the automobdile have frequently
resulted in careless expressway construction policies., Of
oourse, excessive reliance on the automobile does not
necessarily bring such careless policies, but the situation
does lend itself to such policies. Careless freeway construction
policies give rise to social problems such as those described
below,

'Ruth and Edward Brecher. "Getting to Work and Back, Part 1,
Conguner Reports. XXX (February 1965). 56-65. p. 60.

2Brecher (Part 1). p. 60,
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Public and semi-public properties not normally available
for sale frequently have been condemned for expressway rights-
of-way at less than the full cost of replacing the valueg to
the general welfare destroyed by such condemnation. As a
result, eminent domain has sometimes resulted in a less
valuable use replacing a more valuable use.,1 ‘. common error
is to treat land which is already publicly owned as oostloss;
e.g. park land. As a result, parks and historic landmarks
frequently have been made victims of freeway oonstmctionoz

Freeway construction policies have frequently chosen
routes which cut up nej.ghborhoods and routes which require
the uprooting of many people. The social costs of such
routing policies can be considered to be virtually incalculable,
as shown in the following example: A transportation plan for
Washington, D.C. with a heavy emphasis on highways would have
required displacing 33,000 people, within the District of
Columbda alone, or one out of every twenty-two residents of
the District; whereas an alternative plan to accommodate the
same travel demand -- but with greater emphasis on rapid transit --
would require the displacement of only 5400 people. Furthomore;
many of the 33,000 people who would have been displaced would
have been from low-income groups, particularly low-inocome Non=-
whites, for w}aom housing is already in short supply. Fortunately,
the plan requiring the displacement of 5400 people is the one

) 4 ‘ PP. 43=b4.
ZBrecher (Part 1), p. 61, See also Fitch, p. 120.
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which was recommended by the National Capital Transportation

Agency. 1

- Air pollution, generally recognized as a health hazard,
is a problem of considerable magnitude in many cities. A
sizeable portion of the air pollution present in large cities
oomes from motor-vehicle exhausts, e.g. roughly 40% in New

York City and 65-70% in Los Angelesoz

Although motor vehicles
are necessary, and therefore their exhausts, the quantity of
motor-vehicle exhaust put into the air has been increased
considerably by excessive reliance on the automobile for urban
trmspbitation. Some work has been done to develop devices to
reduce the aontent of air-polluting agents in the e‘xhau'st,

and it is to be expected that such devices will be improved in
the future, but it seems unlikely that all air-polluting agents
can be eliminated from motor-vehicle exhaust. Hence, as urban
areas grow and the number of person-trips therein increases,
if the per cent of trips accocmmodated by automobdle remains
oonstant, then anti-pollution devices likely will merely keep
pollution levels from increasingg rather than redud.n‘g
pollution levels.

Traffic congestion, particularly at peak hours, is one
of the more readily noticeable aspects of our urban areas and
is generally recognized as a social problem of considerahle
importance. For many people work-trip travel times have

Recommenda ti o ra sportation in the National Cgpits
Reglon. Washington: National Capital Transportation Agency. 1962.
PPo 23-24. See also Brecher (Part 1), p. 60.

2Fitch, p. 15.
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increased sufficiently to cancel the time freed by shorter
working htm.rs.1 Whether or not work-trip travel times have
been lengthened, though, traffic congestion makes such travel
times longer than they would be gtherwise and thereby adds
to the social costs of tra.psportation. The cost can be
measured in terms of the commuter?s time at so much money per
hour, but many other factors do not lend themselves to
quantification. For example, in effect, congestion cheats
a family out of time together and renders the breadwinner worn
out and cross from battling traffic when he arrives honooz
Furthermore, congestion increases accident frequency and
severity. As measured in monetary value of the damage caused,
the sharpést recent increases in accident rates have occurred
in heavily oongested urban areuo3 Hence; congestion is more
than just an inconvenience; it presents a threat to physiocal
safety and to intra-=family harmony.
mm:;&::nm?umm

As described in previous chapters horein; in most cases
traffic can be handled more expeditiously with transit tl‘mn
without it, Transit can provide a means for dealing with

congestion; it can help to end an excessive reliance on the

1piteh, po 11, _
2Brecher (Part 1), p. 61.
3"Keep Moving Please,” p. i8,
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automobile by providing an alternative to congestion, separate-
channel transit. By providing such an alternative to congestion,
transit can provide the motorist with a real choice of mode of‘
transportation, and in some cases it may even provide a choice
of types of transit.

As more people live closer to each otherg' more possibilities
of conflict arise; and more regulations are needed. In similar
fashion, freedom of traveling must be regulated if life in
urbanized areas is to be made livable,l By prov;lding a more
orderly flow of vehicles and a more efficient use of transportation
resources, transit can provide the degree of regulation needed
in urban transportation. A greater use of transit can reduce
acc:ldonts; increase safety, and reduce automobile insurance oosts;
and it can provide independence for non-drivers, thereby removing
pressure on licensing officials to permit. people who should not
be allowed to drive to have driver’s licenses,

Transit can reduce travel times if used judiciously in
providing an alternative to traffic congestion; whether by
separate chamnels or by other means. Hence, it can enhance
Pleasantness of life in g,energl by placing less tension on family
breadwinners as they make their journeys to and from work.

Transit can permit a lowering of financial costs of transpor-
tation without lessening comfort and convenience, both for society
in general and for the individual families in that society. For
example, transit can make it possible for families to live
oonveniently with one autpmobile, while they require two

[

1Smerk, p. 193.
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automobiles at present, thereby reducing the families® living
costs and leaving them with a greater amount of thelr resources
avallable for spending on items other than transportation. It
should be borne in mind, however, that transit will be un-
successful in acoomplishing any of the actions discussed above
unless it is made sufficiently attractive to compete
effectively with the automobile.

Soclal Patterns

Habit and prestige are important social patterns which
must be given oconsideration in transportation planming if that
planning is to attain its potential effectiveness.

Habdt

As creatures of habd.t,‘ onée people choose a mode of
-,trmsportation; they geperally will not change unless compelling
reasons for the change exist. ' If one mode is markedly superior
to another nodq; people will .chooa'se the superior mode and will
soon have well-established habits concerning use of it. In
like nannor; if there is only one mode availabla; then when
amthog one is int,roduced; people will not change in any great
nunbers unless the new mode is much more dead.rabl[.o than the
previously existing mode.

\ These principles apply in choosing between automobile and
tra#sit. When transit generally has been greatly inferior.to
the autou‘obdle; it is 1little wonder that pracﬁ@y all people
who have ‘ha.d a choice have chosen the antonobile; leaving
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transit mainly with captive riders. The people who have now
chosen the automobile will not change back to fra.nsit in any
great numbers when minor improvements are made in transit;
for in most cases the automohile is so far superior to transit
that minor improvements to transit hardly alter the comparative
position, For these people to be convinced that they should
. change to transit, striking improvements in transit must be
made to make transit as attractive as the a\rbouobile; or even
more attractive.

Because the situation wherein transit has generally been
grossly intorior‘ ‘to the automobile has lasted for such a long
tino, a whole new generation has grown up, many of whom have
hardly ever ridden transit and some of whom have never ridden
it. It may very well be that 11.: will be more difficult to get
people who have nwei- ridden transit regularly to change to
transit than it will be to get those who once rode it regularly
to change back to transit.

Erestige
Urban areas exhibit numerous spatial social patterns; one

of the most important of which is housing location. Patterns

of housing location usually exhibit some degree of economic
segregation and may also exhibit some racial segregation as

well., Because of housing-location patterns involving economic
status; various patterns in the use of transportation exist;

and because the basis of choice of transportation mode also varies
according to th; above factors, various patterns of transit use re-
sult. Some of the factors involved in choice of mode include
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travel time and pleasantness of the trip. Frequently the
cholce of mode is between the autone‘qﬂ.le and plebeian transit,
but many cases also exist of a choice between prestigious
transit and plebelan transit.

Certain transit servioces can be oconsidered prestigious
because of the people who ride them or because of 'the
segregation of the economic alasses who ride them. Such
a selection of clientele usually results from economically
segregated housing-location patterns, Examples of such
prestigious transit include the followings
1. Shaker Heights Rapid Transit. The Bi;akoq Rapid connects
Shaker Heights, an upper-income suburb, with downtown Cleveland.
The riders of the Shaker Rapid are nearly all upper-inooho
peoplo; except for household servants, who are reverse commuters,
riding outbound in the morning and inbound in the afternoon,
when very few residents of Shaker Heights ride in those directions.
Henoe, although lower-income people do ride the Shaker Rapid,
they gmonily are separated from the upper-income poop;l.o'.

2, Commuter railroads in general. Generally commmuter railroads
serve outlying upper-inoome areas and make virtually no attempt
to serve close-in areas, e.g. Chicago’s North Shore suburbs
served by the !11waukee;)_21vision of the Chicago and North
Western Railway., When lower-income people 1live in the areas
closer to the core and the uppor-.inoome people live in the
outlying suburban areas, as is usually the case; commuter
trains provide economically segregated transit with any lc;wer-
class riders being mainly hqusehold servants who are' separated
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from the upper-inoome riders by the time and direction in which
they travel, as with the Shaker Ran.p:‘.de1

Certain transit services can be considered prestigious
not so much because of the people who ride thn;l but because
of the speed and pleasantness of the service provided. For
example, although the Skokie Swift provides a separation of
economic classes of riders much as the above examples do; its
power of attraction of riders is its high qued; the
pleasantness afforded by a non-stop ride, and its q;nvenienoe
for park-and-ride trips.

For situations where the automobile is the prestigious
mode and the only transit that exists is plebeian, the reason
for the prestige of the automobile may stem from any or all
of the following reasons:

1. The desire not to travel with lower-income people.

2, The desire for superior oomfort and greater gemeral
ploamtnoss; which the automobile trip provides.

3. The desire to use the automobile as a status symbol even
if it has no particular advantage over the available transit
otherwise.

This last reason is based on the public images of the various
modes of transportation. Public images are very important in
determining the amount of prestige which a given mode of
transportation will receive. Furthermore, it should be noted
that the factors which give prestige to prestigious forms of

illayor; Kain, and Wohl, p. 363.
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transit give a public image which helps them to perpetuate
thd.r prestigious character.

This chapter has explored some of the social aspects of
transportation and their relationship to transit. It has
shown how social factors and transportation ca..n af;‘ect each
othor; with an eye to providing the planner with an under-
standing of factors which should be oconsidered in formulation
of a transportation plan.



CHAPTER VI

APPLICATIONS AND CONCLUSIONS

Iransit As & Tool for Improving the
Urban Enviromment :

As dismsod in the previous chapters, transit can be
used to enhance the character of an urban area. It can enhance
social values by influencing urban spatial design and by making
an urban area generally a more pleasant place in which to live.
In like mamner, transit can be used to preserve‘ urban values
and the character of the aity by counteracting adverse factors
affecting the city.

The present urban transportation situation is fraught
with many problems of various causes. A comprehensive approach
is needed to solve these problems and thereby to improve the
urban envirorment. One of nany‘neoesur& approaches is to
consider transit as a needed part of th; transportation system,
an urban utility ocomparable in importance to nto; and sewer
systems.

Transit can be considered and employed in implementing
a transportation plan in many ways, some of which were discussed
in the previous chapters. In order to be offoctivo; transit
must be sufficiently attractive to get ridership volumes large
onough to affect the transportation system. In order to be
attraativé; it must be financed like other utilities with
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some of the financing ocoming from public funds and only part
of it coming from user charges.

Traffic equilibrius is a concept which helps one under-
stand the behavior of traffic volumes as related to road-system
capacity. Traffic oongestion can be dealt with better than
otherwise when traffic equilibrium is oonsidered, and while
it could theoretically be dealt with without transit, it is
nearly always oconsiderably easier to employ transit in
allowing for traffic equilibrium while dealing with traffic
oongestion. -

Transit has the abdlity to alter traffic patterns and
capacity, as do other subsystems of the f.ranspomtion system.
As auoh; it can affect traffic congestion levels as mentioned
above, and it is strongly interrelated with land use, Urban
spatial design affects transit and, in turn, is affected by it.

The relationship between txlanait and land use is stmngl;
affected by many factors, some of vhich are the following. The
form of urban spatial design envisioned in plans and the
provisions for locations of transit chammels thorein determine
in large measure the actual relationship between transit and
land use for that area. If transit channels are reserved,
as with dedications for streets and easements for utilities,
then separate-channel transit can be instituted when the time
comes for it., The decision whether or not to extend transit
into newly developing areas and the timing of that extension
determine in large measure the amount of transit riding émer&td
in that area, and therefore, the specific relationship of
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transit and land use there, Transit is related to the process
of blight and deterioration: while some transit facilities
have a blighting influence, others work to counteract the
blighting influences which come from other sources.

As with other parts of the transportation system, transit
is related to the social aspects of the enviromment. Transit
and social conditions affect each other in numerous ways.
Transit has an effect on the social ocosts involved with trans-
portation;and on sociil patterns in general, and in turn,
transit is affected by social factors such as hatdt and prestige.

In order to act as described above; thongh, transit must
provide service sufficiently attractive to get riders in numbers
great enough to affect transportation patterns. In order to be
sufficiently attractive, transit must be kept up-to-date. For
example, the automobile manufacturers spend a great deal of
money and effort in tailoring their products to the market. If
transit is not similarly kept up-to-date, it will fall bohind
the times and will not appeal to the ‘market sufficiently well;
eventually it will become obsolete. |

Irapsit Obsolescence

Unfortunate.iy, though, transit generally has been neglected
with no effort expended to keep it up-to-date. Hence, many
transit services have become obsolete over the years, and for
many of them obsolescence has eventually resulted in abandon-
ment with either an inferior replacement or no replacement at all.

Partially because of its general obsolescence, the value of
transit as a tool for enhancing urban character has not been
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fully reeognized; and transit has generally been given very
little attention in plans for urban areas. The plans which
have mentioned provisions for transit have nearly all neglected
working out the ioms for implementing their suggestions about
transit.  Furthermore, the lack of attention to transit in plans
has allowed transit services to remain obsolete; and as a re-
sult of its general obooloscencg the effects of transit on
urban areas in recent years have been mainly by chance.

When transit is not kept up-to~date, it naturally beoomes
obsolete and destined for abandorment unless changed radically.
Frequently an essential service; even a sepuatg-chamﬂ
servioe, is neglected, allowed to become obsolete, and abandoned
after a long decline. In such cases it is not uncommon to find
a new up-to-date rapidétransit service being proposed and built
along the same general route and frequently using the same right-
of-way,'e.g. the San Francisco Bay Area Rapid Transit District
on the right-of-way of the Sacramento Northern Railway and the
Skokle Bwift on the right-of-way of the North Shore Line.

The form of transit which has most frequently become
obsolete in the United States today is the commuter railroad,
Various reasons are responsible, including some not generally
.gpplicable to other forms of transit:

1. Age. Commuter railroads usually operate on rights-of-way
vwhich were acquired before any other mechanically powered transit
existed, Oonsequontly; their routes and terminals frequently
are more poorly located for today®s needs than are those of other

forms of transit.
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2, Operating technology. The operating' technology of ocommuter
railroads frequently is obsolete. Many reasons can be given
for that obsolescence: it can be ascribed to inadequate manage-
nmt; but such an evaluation omits some important factors, for
commuter railroads generally are in a position which discourages
aggrosd.va; imaginative management.

The ocourses of action available for obsolete transit
include abandommt; long-continued gradual inpmv-mt;
radical improvement, and various oombinations. Frequently,
gradual improvement starts out with a program of public support
to keep the transit service operating until a definite plan of
improvement is worked out.

One of the more suitable means of providing adequate
improvement to commuter railroads is to convert them to modern
rapid-transit lines. Provisions for oconstruction of the new
rapid-transit line can be made before the commuter railroad is
abandoned. Then construction can start almost immediately after
abnndpment; e.g. the Hnssaohusetts‘ Bay Transportation Authority®s
Highland Branch. N

Some examples of the courses of action taken by various
commuter railroads follow:

1. Abandonment without replacement
most commuter lines
e.g. most Pittsburgh commuter lines
Chicago Aurora and Elgin .
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2, Abandorment with replacement

Sacramento Northern and Southern Pacific =-replaced by
San Francisco Bay A:Fea Rapid Transit District

North Shore Line — replaced by Skokie Swift

3. Radical improvement _

Boston and Albany®s Newton Highlands Branch — converted
to ligh'i'. rapid transit (Massachusetts Bay Transportation
Authority's mghlmd_ar;nch)

Pemnsylvania-Reading Seashore Lines -~ converted to heavy-

 duty Ara.p‘id transit (Delaware River Port Authority)
4, Gradual improvement

I1linois Central -- by aggressive, imaginative management

Chicago and North Western -~ by aggresnve; imaginative:
management

Philadelphia commuter lines -- by publ'io support

long Island -- by public owmership

Irapsportation Policy

Objectives: If transit is to be kept up-to-date, transportation
policy must give it adequate oonsideration, but merely trans-
ferring transit from neglected to favored status is not emough,
for then the transit system would become out-of-joint in other
ways. It is necessary to have transportation policy with
objectives which consider all aspects of urban transportation,
such as the following set of objectives.

1, Urban areas should organize on a metropolitan level in ox:der

to deal with transportation problems, most of which are region-
wide in scope.
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2., Experimentation should be employed to develop improved
operational and administrative procedures and improved urban
transportation systeams,
3. Public and private urban tnpsportation should be put
onto a more nearly equal footing oconcerning decisions of
investment and consumer choice in order (a) to give trans-
port.at.ion users a choice among transportation alternatives
which reflects true social costs and (b) to make decisions
concerning investment in additional transportation facilities
which likewise are based on full costs,
k., Many existing transit facilities are in danger of
abandorment because of financial difficulties. Once
metropolitan-area transportation plamning is instituted, many
of these transit facilities can serve an important function
in spite of their present under-utilization. Hence, it is
important to prevent the premature abandoment of these
facilities, for it is easier to upgrade an eJd.sti';xg facility
than to replace it once it has been abandoned. Furthemro;
nany existing transit facilities luyf be brought up-to-date
with various relatively small efforts which apply modern
techniques, and the prospects are bright for the development

of much new transit technology. 1

Iransit Financing: Financial provisions for maintaining and
improving transit facilities, however, constitute what is
probably the v(reakest link in the procedures for financing

11':11'.(:11, P. 5.
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urban transportation. Consequently, special attention will
have to be given to it if transit facilities are to receive
financing sufficient to bring them to adequate levels and
keep them there., Many possible means of financing transit
exist; one which shows some promise is, to utilige the inocome
and wealth of urban areas by inducing expanded state a.nd
local financial efforts through offoriﬁ.g federal funds to
be matched 1ocally, as is presently done for highway
construction. |

Concluglons .

Whereas planners frequently have spoken in favor of
pmvi:ding for transit in tﬁeir plans, the existing situation
has made implementing such provisions very difficult. As a
result, very 1ittle has, been done with transit. Hence, in
order to utilize transit, the planner must see to it that
transit is sufficiently attractive that it can accomplish
something., Some éf the important means of onhmcd.nk transit
attractiveness have been discussed in previous chapters and
are mentioned below,

Automotdle use is underpriced in'most congested urban
centers. When such is the case, the only financial way to
realize fully the potential economies of transit is to
provide correspondingly low fares with public support. With
sufficient public support it becomes easier to achieve the

1nprovuents-in transit necessary to make it attract:l.vo.i

piten, p. 5.
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Transit service must be kept up-to-date with a continuing
progran of improving service and tailloring it to the travel
desires of the public: Such a program mgy involve radical
changes such as the conversion of a oo-ufer railroad to a
rapid-t.'rand.t line, or it may involve simple changes such as
rescheduling a bus route, Ihnd‘-use plans should include pro-
visions for right-of-way for transit chamnels over which
transit routes may be ‘extended when desired. Transit routes
should be extended into new areas as they are developed; in
this respect transit should be treated as a ut:\.lity; such as
water and sewers,

The most important s:\.ng]p consideration in the type of
transit service offered is to provide a separate channel over
some or all of the route, Of the types of separate-chammel
transit available, the type which probably is optimally adapted
to widespread application is light rapid transit constructed
for easy oconversion into heavy-duty rapid transit when desired.
Light rapid transit offers flexibility in type of routing,

' flexibdlity in size of vehicle (ﬁence; the crew-to-passenger
ratio), one-seat routing serving a broad area, little need for
feoders, and easy conversion to heavy-duty rapid transit.

It should be noted, howve;', that a cultural tdas exists
favoring big and ultimate solutions over intermediate solutions
such as light rapid transit. Hence; although light rapid
transit may be the form of transit best adapted to a given
area, the system chosen for that area m:y be one of a heavy=-

duty system of very few routes and many feeder busses.,
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Once attractive transit service is established, the planner
then can utilize transit as he sees fit., If he recognizes and
utiliges the principle of traffic equilibrium, transit can be
an important tool for utilizing traffic equilibrium in his favor
in do’J.ing offectivel; with traffic ocongestion.

In fact, as has been shown herein, although the use of
transit will not solve all urban transportation pmhlals',
the prospects for the use of transit in planning are v‘irtnalhr
limitless, for the planner can use transit not only for
transportation-oriented purposes such as enhancing street
capacity and providing an alternative to traffic .oongestion;
but also for broader purposes such as preserving soclal values
and preserving and enhancing the character of the city.
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APPENDIX I
SYSTEM

A system is a group of two or more items (objects,
ideas, or principles) united by some form of regular
interaction or interdependemce, comprising an organised
or ooherent whole. The items within the group are called
“subsgystems,” subsystems are also groups of mb-it-s;
called "sub-subsystems.® Hence, subsystems are systems
in themselves, and a whole hierarchy of systems and subsystems
exists,
Stewart Marquis has described an approach to understanding
human communities of all types as follows:
The systems approach suggests that a community is
a oomplex of interacting elements, and that it can
be desoribed and understood in terms of the character-

istics of its components and subsystems and the ways
in which they interact.

1stewart Marquis. I

. East Lansing: Institute

f;z Community Development and Services, Michigan State University.
1963, P. 7. ) '
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APPENDIX II
SUB-OPTIMIZATION

"Sub-optimization® means giving attention and improve-
ments to one or more subsystems in a system, while neglecting
the other subsystems. The result is that while the favored
subsystems operate reasonably well, the whole system beocomes
somewhat out of joint and does not operate so well as it
would if the attention and improvements were given to the
whole system and all of its subsystems. The reason for such
poorer operation of the whole system is: The neglected
subsystems are not ahble to function optimally; hence, the
whole system suffers,

When all subsystu;s are given®equal consideration®
(i.e. equitable troatnént which is not necessarily the same,
as in the example below), the operation of the whole system
is optimiged. In determining what constitutes equal considera-
tion for all subsystems, though, value judgements must be
made, for ‘subsyatcna vary in size, function, and scope.
Hopce,. equal treatment will not be exactly the same treatment.
Since treatment of each subsystem will not be exactly the
same, it would be possible to quantify the various treatments
acoording to various iethods, which oould give almost uv
results which were desired, e.g. results which gave the
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impression that one subsystem was being especially favored,
even though the policy of "equal consideration® was being
applied equitably.

Equal treatment can best be exemplified by the actions of
parents of two'or more children toward their children. Each
child is treated according to his omn indivi;iual needs; if
one child needs more of one thing than another, he will get
it as a proper application of an "equal-treatment® poliay.
For example, if one child is chronically 111, he will receive
much more economic outlay than the other child who is
reasonatly healthy, but in such a case both children will
still be receiving "equal treatment.”
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