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FOREWORD 
This document summarizes the results of the 1974 NASA-ASEE Summer Faculty Program in 

Engineering Systems Design conducted at the NASA-Langley Research Center in Hampton, Virginia 
during the period June 3 through August 16. The program was sponsored jointly by the National 
Aeronautics and Space Administration and the American Society for Engineering Education thrcugh 
a contract by NASA (NGT 47-003-028) to the Old Dominion University Research Foundation o' Old 
Dominion University. 

Included among the objectives of this program were to: (1) provide a framework for com- 
munication and collaboration between academic personnel. research engineers, and scientists in 
governmental agencies and private industry; (2) provide a useful study of a broadly based societal 
problem requiring the coordinated efforts of a multidisciplinary team; and, (3) generate participant 
experience in, and foster interest toward, the development of systems design activities and 
multidisciplinary programs at the participants' home institutions. 

These three objectives were met through a study of urban transportation systems, character- 
ized by intensive scrutiny of many ideas, philosophies, and academic perspectives on this multi- 
dimensional problem. To assure awareness and testing of many points sf view, and to achieve some 
convergence of the best ideas, a group of 20 investigators was assembled. The design team repre- 
sented 19 different colleges and universities, and 13 academic disciplines-aerospace sciences, 
civil engineering, economics, electrical engineering, English literature, environmental engineering, 
hydrology, law, mechanical engineering, organizational communication, political science, psy- 
chology, and sociology. (See Appendix A.i 

The report resulting from this multidisc~plinary effort is intended to communicate some dimen- 
sions of the urban transportation problem to the general public, to governmental bodies, to transpor- 
tation policy makers, and to private industry. Toward achievement of that goal, the efforts wers made 
to: (1) determine some of the major relationships between transportation and urban change; (2) iden- 
tify problems caused, or contributed to, by the transportation system; (3) propose possible solutions 
or methods of alleviation for these problems; (4) explore the issues sf multidisciplinary and multi- 
agency transportation planning and decision-making; and, (5) use the Tidewater. Virginia area as a 
general model illustrating issues, problems, and possible solutions to the above. 

Although the presence of a multidisciplinary team has been essential to the success of thls 
study, the program itself has been enhanced by guest lecturers and consultants (see Appendixes B 
and C). Additionally, particular appreciation is expressed for :he administrative support provided by 
the Co-Directors of the NASA-ASEE Summer Institutes, Dr. John E. Duberg of NASA-Langley, and 
Dr. G.L. Goglia of Old Dominion University. The assistance of Mr. John Witherspoon and Mr. Pat 
Clark, both of the NASA-Langley Personnel Training and Educational Services Branch. Personnel 
Division, was indispensable to the function~ng of the program. 

Mr. 0. William Conner and Mr. Bobby G. Batten of NASA-Langley served as techn1:al advisors 
to the Design Team from its inception to its conciuslon. For their assistarlce, the partic~pants express 
appreciation. 

Michael Z. Sincoff. Project Director 
Jarir S. Dajan~, Assistant Director 

August 16, 1974 
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Chapter I 

PLANNING FOR URBAN CHANGE 

I. The Pressure of Change 
The history ot human settleme~its is a histo- 

ry of two dynamically lnteracti~lg orders of 
change: technological and sociocultural. Tech- 
nological change refers to transformations of 
the natural enviror,ment brought about through 
man 's  use o f  too !s  and techn iques .  
Sociocultural change designates alterations in 
the styles, forms, and modes of cultural, politi- 
cal, and social organization. The interaction 
between these two orders of change was suc- 
cinctly describd by Marshall hacluhan: "We 
shape our tools and our tools shape us." 

This report deals with the phenomenon of 
change as it o-curs in urban areas generally, 
and in the transportation sector spec~fically. 
Within these areas, the concept of change as it 
is manifested in both technological and 
sociocultural conditions forms the theme on 
which this study is centered. The control of 
change is the basis of plann~ng, and the COP- 
clusions and recommendations presented here 
are intended to assist the transportation plan- 
ner and urban decision-maker in this task. 
Chapter I summarizes these concepts with par- 
ticular emphasis on placing the concept of 
transportation change in an historical and ur- 
ban context. Chapter II presents change in 
terms of evolving technological choices for 
transportation both present 2nd future. The 
theme is continued in Chapter Ill, in which the 
social and psychological effects of transparta- 
tion-related changes are anaiyzed. CClapter IV 
deals wit11 the effects of institutional changes 
upon the transportation sector and provides a 
detailed picture of such relati~r~ships in the 
Tidewater area. Last, the conc!~;sions and 
policy options arising from these differing 
aspects of change in urban transportation are 
summarized in Chapter V. 

It IS now commonplace that technolo- 
gies--nuclear power, telecommunications, 
computers-alter institutions and ind~vidual 
values, that they creale problems and oppor- 
tucities for man's economlc and political 
organizations. New technologies have shaped 
the course of history since the beginning of 
time. Technological change Itself can be 
thought of as a set of measurable differences in 
the physical environment resulting from the ap- 
plication of some force. First the brce was fire. 
then later, wind and water. Water and fire were 
brought together in the steam engine wriich in 

turn helped to shape industrial civilization. In- 
dustrial civil~zatio,i was responsible for the 
most important new sociocultural invention: the 
invention of invention. The intervals between 
scientific discovery and technical development 
narrowed: 112 years elapsed between the dis- 
covery and application cif photography; 56 
years was the interval for the telephone; 35 
years for the radio; 12 years for telev~sion; 10 
years for the nuclear reactor, while trarsistor 
devices were marketed on a large scale only 
three years after the discovery of the transistor 
(18, P. 2). 

If graphs were to be drawn showing the 
rates of technological change from historical 
times to the present of such dimensions as the 
velocity in human transportation, the annual ex- 
traction of metals from the Earth, or the yearly 
consumption of energy, the curves in every 
case would show almost identical shapes. With 
time measured along the horizontal axis and 
rate of change along the vertical, the curves 
would begin in the ancient Near East with avery 
flat slope, then rise more and more sharply 
through the periods of the Renaissance and In- 
dustrial Revolution, until, in the present era, 
they would be rising almost vertically. 

Sociocultural change is not measurable as 
directly as technological change. Yet, at any 
given time In history, the sociocultural order 
determines ths uses of available technology. 
Humanists are accustomed to classifying 
western history into various periods or epochs 
and to treating each as a homogeneous cultural 
pattern: the Renaissance, :he Reformation, and 
so on. Each epoch IS characterizes by a partic- 
ular world view and a particular set of ideas 
corxerning the nature of man. Although 
sociocultural change within a particular period 
is a continuous process, there are transitional 
periods between cultural epochs which often 
are marked by crisis. Changes from one image 
of man to another always involve value con- 
flicts: the old resisting the new. These conflicts 
find d~rection and eventual resolution when 
chang4.1g images precede technological 
change. When images lag behind sociocultural 
development because of inertia or instltutional 
rigid~ty, periods of social crisis and, possibiy, 
chaos arise. 

The process of sociocultural change can 
be viewed functionally as the relationship be- 
tween two curves, one belng the image of man 
and the other h ~ s  actaal sociocultural develop- 
ment, as shown in Figure 1-1. The curves move 
through time traclng out various cultural 
epochs, developmental plateaus, and the inter- 
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Period of change: cult Period of stability 

Period of change: image leading 

- Man's image of the world 
-- - - -  Actual sociocultural development 

FIGURE 1-1 
INTERACTION BETWEEN CULTURAL IMAGES AND 

SOCIOCULTURAL DEVELOPMENT 

vening transctlonal per~ods. When the opera- 
t~onal Image of man is consonant with h ~ s  
soc~ocultural development, the existence of 
para1 lel, overlap,?~ng plots mcrks out por~ods of 
stabrlity. In perloc of cha~ge, dur~ng which the 
evolving image gives strong drrection to the 
forces shap~ng the ~nstitut~ons, the plot of im- 
age leads that of soc~ocultural development. 
Conversely, in periods of change during whlch 
the image of man weakens or lags behind the 
developniental forces a cris~s of cultural direc- 
tion results. 

An Image IS bas~cally the set of assump- 
tions hel;; by society about mar 's  orrgrn. 
~ature,  ab~llties, chara i~~r ls t~cs.  relatlonshlps 
wrth others. and glace In the universe (31, p. 1) 
For any glven epoch, the image IS the root of all 
value chotces. as well as the dynamlc, organlz- 
Ing. and control l~ng metaphor wh~ch  g~vzs  
meaning to all modes of human action and ex- 
pcricnce. For example. rf man sees h~rr~sell  as 

sepzrate from or superror to nature. then an 
ethlc of explo~tation can be fostered more 
easi'j. If he th~nks of human be~ngs as solely or 
predominately spiritual beings. then he IS likely 
to Ignore the purely material aspects of ex- 
Istence, such as public health. employment op- 
portunit~es, and hous~ng 

In the M~ddle Ages, tht preva~l~ng Image 
was tbat of man carrylng out a specif~c fu:lct~on 
In a h~erarchy of nature, begcnning with a chain 
of be~ng descend~ng from God, down through 
the orders of angels, to r a n ,  the lower animals. 
the plants, m~nerals, and so on. Thrs im-ige 
asslsted In the organizat~on of society along 
llnes analogous to the organizatlon of the 
universe. The king functioned as ruler of socle- 
ty, wh~le the peasants hac: thelr complementary 
place and f u n c t ~ o n .  Even anlmals were 
categorized In th~s  maner: the l ~on  was "klng of 
the beasts;" other animals belonged to lower 
orders; the worms and slugs were the lowest in 



the scale. Overall. this powertil medieval Im- ifhegrated with comprehensive urban planning. 
age assisted in !he smcz!!: !.~nct~oning of both Urban planning should he directed towards 
royal and eccles~ast~cal power structJres and making the furlctions of the city maximally ac- 
provtded a place for every person in the soc~al cessible. (2) Ncne of the three basic variables 
order. However. the consequences of this im- in the urban system-lai~d -'< . transport 
age were that little soclal moblllty or progress systems, and human behavior-can be held 
was poss~ble or. indeed, desirable. constant. They are dynamically interrelated fac- 

By contrast. in the period of industr~al 
grawth cbaractarist~c of the e~ghteenth and 
nineteenth centurles. the emeraent dea of 
nature as essentially competitive rather tila" 
cooperative resulted in. and in turn was in- 
fluenced by. the formation cf a new controlling 
image based upon capitalistic and socic' forn~s 
of competilldn. 

lndlcations are that the present period of 
human history IS nearing its completion and 
that the world is :n transition to a very different 
epoch. The acceleratlng procesees of c'tange 
cannot contlnue indefinitely into the futu:e: ex- 
ponential curves grow to lnfln~ty only In mathe- 
matics. Man may be reachlng what has been 
called "plateaus In sclence and technology" 
(23). 

The present transltlon may be described as 
a change from an Image of man based upon an 
"lndustr~al State'' parad~gm to one based upon 
an emerglng "Post-lndustr~al State" paradigm. 
whose outllnes as yet are only dlmly perceived. 
Part of thls emerglng parad~gm lnvolves the 
Idea of "holism." or the bel~ef that the whole 
cannot be reduced to the slmple sum of ~ t s  
parts On a global scale. the Interrelatedness of 
the technological and soc~ocultural orders IS so 
close that plannlng must lnvolve not only tech- 
nologlcal components but also considerat~ons 
of the whole system--1nc1udtng the value 
systems on whlch cho~ces are made. In 
descrlblng the complexity of this task. Max 
Ways stated that the main problems 

turn not around the production of 
goods. but around the d~fficultles 
and opportunltles involved in a world 
of acceleratlng change and ever- 
wldenlng choices. So swlft IS the ac- 
celeratlon that trytng to "make sense 
of change" will come to be our basic 
Industry Aesthet~c and ethlcal 
values will be evolvlno along w~th 
the cholces to whlch they wtll be ap- 
pl~ed (28. pp. 1-31. 

FAult~discipl~nary stud~es of the urban 
sphere r,veal this Interrelatedness of value and 
t~chnology extremely well. On the basis of such 
cons~derations in the transportation sector, a 
number of general lessons have emerged in re- 
cent years: (1) Transportation plann~ng must be 

tors which can and must be used ill planning as 
both independent variables (means) and de- 
pendent variables (ends). (3) The main plan- 
ning problem is the identification of goals with- 
In the flux of elusive and shifting values. (4) Not 
surprisingly, the chief obstacles to the solutio-t 
of transportation problems are to be found in in- 
stitutional weaknesses rather than in any lack 
of technology. 

Thus. In order to "make sense of change" 
in the transportation sector, it is necessary to 
look briefly at the history of urban functions and 
the dynamics of urban change. Historical 
perspective is an exceedingly practical means 
of obtaining an unde,?tanding of the present 
transition period through which mankind has 
begun a tortuous and by no means predictable 
journey. 

"A slow sort of country!" said * the Queen. "Now. here, you see. it 
,:;= . ' ' 1 takes all the running you can do. 

. .  to keep In the same place. If you <.L'yy'i, 
-%- ' - 2' ' 

want to get somewhere else. you 
- must run at least twice as fast as 

L that. " 
-Lewis Carroll 

II. The City 

What is a City? 
There IS no scientlflc deflnlt~on of a c~ty: a 

city IS many thlngs to many people. The word IS 

assiqned in ad hoc fashion to very d~verse 
klnds of settlements. It IS commonly used as a 
broad generlc term for an urban area. consist- 
ing of " iarge" settlements of people in "small" 
amounts of space. Used in this sense. it is 
dlfferentlated from a rural area. where there are 
"small'. settlements In a "great" amount of 
space. Jane Jacobs has written that 

Perhaps the best Analogy (to a city) 
IS to imagine a field In a darkness. In 
the field, many flres are burn~ng. 
They are of many slzes. some great. 
others small; some far apart. others 
dotted close together: some are 
brightening, some are slowly going 



out. Each fire, large or small, extends 
its radiance into the surrounding 
murk, and thus carves out a 
space. . . the murk has no shape or 
pattern except when it is carved intc 
space by light (13, pp. 376-377). 

Metaphorically, the city has been con- 
sidered as an extended family, an organism, 
and a microcosm. There are nearly as many 
definitions of city as there are people. As with 
Humpty Dumpty, the word city "means just 
what I choose it to mean-neither more nor 
less" (1, p. 269). 

Perhaps tii,nk~ng of the city as a thing is 
part of the definitional problem. In ancient, con- 
centric cities, the wall gave the city a definite 
spatial identity; there wss a distinct inside and 
outside. Later when the walls disappeared as a 
result of armed invasion or oi increased 
population, the "wall" became more institu- 
tional (in terms of specific legal limits) than 
physical. Oswald Spengler wrote that cities 
have "souls." that they go tlirougb periods. as 
do c iv i l i za t ions  and me?, of infancy. 
adolescence, adulthood, Fenexence, and 
death (26). 

The city is  oiten persunifisd, as i n  
"Chicago. hustling, brawling. city of the big 
shoulder-" (24). Primitive peoples wou Id often 
keep the name of their villages a secret, 
because they believed that the essence of the 
village. its destiny, was contained in its name 
and that enemies could destroy i t  if they knew 
its name. Perhaps Constantinos Dioxiadis is 
closer to the real nature of a city when he !hinks 
of it as a "field of force" in which energy traz 
sactions take place through tile mediation of 
flve basic organic systems: man. society, shells 
(systems of shelters), networks (the systems 
through whlch the interactions between the 
other systems take place). and ekist~cs (the 
science of human settlements) (5). 

An etymology of "city" might begin with 
the Latin civitas which was an association of 
families and tribes unified by common religious 
and polltical beliefs. The civitas was an institu- 
tion. an organization. no: a place. The sanctu- 
ary, the place of association, was called urbs 
from which many well known descriptive terms 
derive. C~ty  and urban are often used syn- 
onomously. The Greek polis, translated to city. 
is the root of numerous yontemporary words 
pertaining in some way to human settle- 
ments-metropolis (figuratively city. but 
literally "mother city"). megalopolis (super 
city), and from Doxiadis, ecumenopolis (world 
city). 

For many purposes it is useful to consider a 
metropolitan area as divided into two parts: the 
city (or central city) and the suburbs. The 
United States Bureau of the Census, in 1969, 
adopted the term Standard Metropolitan 
Statistical Area (SMSA) to mean a county or 
group of co~~iguous counties with one city or 
twin cities having a combined population of at 
least 50,000 inhabitants. Census data for 
SMSA's are divided into the "core" and the 
"ring." Thus, the Philadelphia SMSA, for exarn- 
ple, consists of the core area of Philadelph~a 
and a ring of seven contiguous counties which 
are socially and economically bound to the city. 

Historical Perspectives 
Beyond the statistical definition, however, 

a city is fundamentally a cultural container 
whose unique office is to "increase the variety, 
the velocity, the e~ient  and the con:inuity of 
h   man intercourse" (21, p. 451 1. Technological 
and sociocultural evolution and devolution ere 
most visible in the city. which is the locus of the 
fundamental changes and transformations of 
man. Man shaped his cities, to paraphrase 
McLuhan, and his cit~es shaped him. Table 1-1 
ou:lines the changing roles of cultural imeges 
and city functions that have shgped Western 
civilization over time. 

From the standpoint of evolution. thz city. 
like other social and biological organisms. 
possesses what have been called emergent 
characteristics-that IS the whole displays 
characteristics and embodies functions and 
properties which could not have been predicted 
from the characteristics. functions. and proper- 
ties of its parts. No mere extension of the village 
could produce the city. The integration of high- 
ly special:zed units. the close proximity of 
diverse elements, and the concentration of 
population all comblned to transform the tradi- 
t~onal modes of human association that were 
present in village life. New forms of group life 
developed. as well as new values. new perspec- 
tlves. and new ways of thinking and feeling. 
The principal function of the city, then. is the 
evolutionary transformation of man and his in- 
stitutions: the city is the chief instrument of 
man's self-ac:dalization and fulfillment. 

Man is a schlzo~d be~n j ,  and his needs are 
quite often contradictory: security and adven- 
ture, rest and motion, permanence and change. 
The early paleolithic hunters were constantly 
01 the move in search of food. but they 
 regular,^ returned to sacred burial grounds and 
caves to rest. to gather strength, and perhaps to 
enlist the aid of the spirits of the ancestral dead 
In future hunts. The "place" of such gatherings 



1 ABLE 1-1 
THE ROLES OF CULTURAL IMAGES 

A 

A N C I E N T  N E A R  € A S  T 

(ca 3000 B C t o  600 B C i 

C L A S S I C A L  

( 6 G O B C  to I O P  B C )  

R O M L L N  
# 

( I O O B C  t o  4 0 0 A D )  

M E D t E V A L  

(400 A D  to 1400 A D  

R E N A I S S A N C E  

( 1400 A to 1600 A 

REVOLUTION 

( 1 6 0 0  A D to 1 9 5 0  A D  ) 

POST-INDUSTRIAL 
C I V I L I Z A T I O N  

( 1 9 5 0  A D  t o  ? 

City Functions 
Concentric city: Sumerian ziggurat or 
"world mountain" housed the urban 
gods, rvt rvc i t izen equidistant from 
source of spiritual, social. and economic 
order. 

City as aesthetic and polilical i n q e :  
community affairs are theaffairs of 
111. 

Conla~ners maintained by the spoils of 
emllire stored within their walls. 
Assyrlo-Hellenistlc ortha90nal p,,ern: 
embodimenl ,,, imaw of conguerincl 
hero. 

Nocilies: town as a nucleus and the 
sur rwnd tng  vltlages lo  a distance of 10 
to 20 miles: C~ l tu ra l l y  homopeneous 
social units. Towns funct~on as isolating 
and protectibe units i n  absence ol over - 
al l  political and social order. 

City as a materlallzalion of Classical 
Ideals: city as a storehouse and contain- 
er of culture, past and presenl: gives 
spalio-temporal con!inuity and exlension 
to human culture. 

City as machine with specialized perts: 
I-creased regimentation, sbndardiza- 
tion needed for efficient wganizatlon 
and transmission of informalion and 
goods. 

City as a synlrq ic lnegative entropic) 
self-organizing s@m: oVimal sue and 
structure perceived as a function of 
man's sel f - r tual~zat lon and maximum 
use ol his constantly expanding polentiat 

Image of Man 

Man as servant oGhe@_r 

Ea;h t . ~  nan ambit~on translated Into 
~ I V I , , ~  i.nage, 

Man as free c~t izen of the polts 

Man IS a political anlmal 

Man as ~mpertal conquerc. 

Man as central i n  d iv~ne  hierarchy - 
the~Great Chain of Beiny 

en as microcosm 

The re-discovery of the individual and 
the nntellective potent~al of man. 

e n t h e  serbant - 01 ~ndustr la l  mna- 
p h o ~  the machine 

)l\anthe master of nature 

Man as process. 

lpnspersonal man. 

yew no&? 

Transporto~on/Communi~otion 
Single-directed: from the hcuse to the 
temenos (sacred precinct): from the cily 
lo  oper: land; from man to idol. 

Centr~pelal. religion, arl, games, the dis- 
cusston d thmgs, could be ful ly satislied 
through the polis. Mart values accessible 
i n  a s i n g l e e :  no need to change location. 

Imperial city lnvoived i n  vast network d 
interests and communicalions. Growing 
specificity o( urban functions: slandardi- 
zation of s t red widths. paviilg public w k s .  
tines, city Iln, .J. Different olacer within 
and wilhout Ihe city make6-,vel necessary. 

Travel as an agrar~a6iTbiwhylhmic function:' 
travel to town nucleus on markd and festive 
days: pilgrimages i n  the spring to shrines 
like Canterbury. Pat ~f communication 
and travel lelsurel) ar ) contemplaliw. 

Travel as exploration and adventure and as 
a means of extend~ng national powers: travel 
as metaphor for learning, breaklng bounds. 
Communication: Printing Press. Reading 
becomes a way of traveling. 

Creation of ' travel to work": cicadian traffic 
rhythms replace agrarian biwhythms. 
Sprcialized organlzation of space creates 
travel to w k .  Mobility and travel perceive 
i :~  a context of values i n  which mdion, pro- 
gress, growth seen as good In  themselves. 

Trans-intellectu?~, energy efficient design ' 
for transportati,n syrtems, togelher wilh 
soclo-tectnol, gical restructuring ol urban 
systems (polit cal, social, economic) maxi- 
Zes accessibil i ,~ tooWOrtunities and experi- 
ences I n  urban oivironment. 

- 



toak on a special character, the character of the 
shrine. Paleolithic drawings, such as those in 
the Caverne des Trois Freres at Ariege (20. p. 
16), Indicate man's early attempt to find a 
center, a spiritual home. 'To find such a piace 
was to meet a spiritual need for a central focus. 
a center, and a meaning. The "place" became a 
primary symbol of value and meanlng. In later 
cosomologies, it became the source from 
which all things originated (7, pp. 380ff.). Such 
a place eventually became the nucleus of the 
city-the source of power. 

But physlcal needs also had to be met. For 
the hunters, such needs were met by travel~ng. 
while their spiritual neec. nere met by rest. 
About 15,000 years ago, the first definite indica- 
tions of permanent settlements appeared from 
India to the Baltic Sea. At these places, physi- 
cal needs could be met in'a relative state of rest. 
The culture of these small settlements seems to 
have been based mainly on the use of shellfish. 
fish. seaweed, and tubers. although plant 
foods. such as the date palm. ollve. fig, apple. 
and grape. were reproduced by cuttings. Three 
thousand years later. there was the appearance 
of the systematic plantlng of seeds and the 
domestication of an~mals-the ox, sheep. ass. 
and later. the horse (20. pp. 19-20). These 
neolithlc agricultural villages, perhaps at first 
using shells as containers. developed a tech- 
nology of contalnersceramic pottery. irriga- 
tion ditch. aqueduct, cana!. reservorr. and 
sewer. V~llage life fxtered the conservatlve vlr- 
tues of conformity, repetitioa, and patience for 
thousands of years. 

Then suddenly. about 3,000 B.C.. there was 
an urban explosion-c~ties suddenly blossom- 
ed. One theory of Lewis Mumford is that cities 
arose from the union of the older. paleolithic 
(hunting) socletles w ~ t h  the later neoli th~c 
(agricultural) cultures (20. pp 21-22) The 
master lnstitutlon of kingship was the bind~ng. 
un~fying force (9, pp. 94ff). The ch~efta~n of the 
hunt~ng tribe embodied ihe kingly vlrtues of 
authority. keeness of m~nd.  dec~slveness In 
emergencies. adverturesomeness. and Im- 
dglnatlon. These dynamlc paleolithlc quallt~es 
carried over and dom~nated the later neolithic 
traits. Moreover. the ch~ef. as sp~ritual leader of 
his tribe, also exhibited supernatural author~ty 
He quickly became ~dentl:,d 3s an all-powerful 
representatwe of a cosmic de~ty. In later tlmes. 
the functions of klng and priest (or pr~estly 
caste) were separated, although the earllest ex- 
lstlng tradit~ons of the Sumer~ans cla~m that 
the!r c ~ t ~ e s  were bu~l t  by a god. or by the gods. 

With this k~ngly  organlzatlon. the c ~ t y  

became a center of control. The surplus of man- 
power. prov~ded by the stable, I~fe-oriented. 
neoli th~c culture, was deployed for publlc 
works and mil~tary exploits on an unprece- 
dented scale. The klng ruled from the place. the 
center, which became the walled citadel: a 
nucleus within time c~ t y  containing the temple, 
the palace. and the granary. It housed the rul- 
Ing group and protected them from attack by 
the Inhabitants of the city (21. p 449). The many 
dlverse elements of commun~ty l ~ f e  whlch pre- 
viously had been scattered were not packed 
together. The pace of life was stepped up. The 
calendar, writing. exact aslronomlcal observa- 
tion. abstract mathematics. the sa~lboat. the 
plough. the potter's wheel. the draw loom and 
copper meiallurgy-all sprang Into use about 
3,000 B.C. in the urban environment. 

D e s p ~ t e  these advances, there were 
drawback5 to this new kind of human organlza- 
tion. The .~icrease 191 the interdependence of 
funct~ons and the securlty and benef~ts accrued 
from them caused anxiety within the cit~es over 
the~r poss~ble loss. In order to gain control over 
natural forces and over fate. humar sacr~flces 
were offered to the gods. The comb~nation of 
the need for sacr~fic~al vlctlms. increasing de- 
pendence upon outside suppl~es and supply 
routes. and the deslre for increased soc~al con- 
trol gave rlse to the negative economic activity 
of war (20. p. 55). Almost every funct~on of the 
city IS double-edged. as each w ~ l l  have its posi- 
tlve and negative aspects 

A c~ ty  can be thought of as havlng the 
characteristic forms of the contalner and the 
magnet, both of whlch were present almost 
from the beg~nn~ng (21. p 450). The flrst form. 
w h ~ h  was domlnant ~ 7 t 1 l  the seventeenth cen- 
tury A.D . cons~sted of a heav~ly walled Inner 
nucleus. or c~tadel. of Imposing. masslve bu~ld- 
lngs surrounded by res~dences. workshops. 
markets and mlnor shr~nes. webbed wlth alleys 
and streets. The whole area was then enclosed 
with another masslve wall, or perhaps several 
walls. and was entered through huge. heavy 
gates. The other form. the magnet. was charac- 
terlstlc of Egyptian cities in the pyram~d age 
and also of the Acropol~s cit~es of the Aegean 
In this open form. the author~ty of priests gave 
control and protect~on and was centered In the 
temenos. or sacred preclnct The populat~on 
was distributed in neighboring v~llages. coun- 
try estates, and suburbs 

In both of these urban forms. the village 
pers~sted as the component~al unl;. In the early 
stages of the c~ty .  each v~llage un~ t  m~ght be 
self-conta~ned to a large extent In Assur. there 



were thr~ty-four temples and chapels, each with 
its attached village community. Every citizen in 
this community belonged to the temple and per- 
formed work for the particular god. Since in 
Assur, as in the later medieval spatial organiza- 
tion of households, guilds, and clans, the place 
of residence and the place of work were not 
differentiated. there was little need for travel. 

Modern Elements 
The forces that created the modern city 

were the forces commonly called " in- 
dustrialization." First in agriculture. later in in- 
d u s t r y ,  t h e r e  was an e c o n o m i c  
metamorphosis--a change from a household or 
guild economy to a rationalized. capitalistic 
economy. Innovation, beginning in the late 
eighteenth and early nineteenth centuries, cre- 
ated a growing capacity to produce far beyond 
the local demand. Previously. markets had 
been very much like the village fair, in that they 
depended very much on the chance contact of 
buyers and sellers. After the eighteenth cen- 
tury, increasing productivity created a need to 
predict markets precisely, since success re- 
quired a favorable balance between production 
cost and selling price. The additional adminis- 
trative problems created by heavy capital in- 
vestments demanded some mechanism for the 
speedy organization and transmission of both 
information and goods. A new regimentation 
and ordering emerged in the city to supply thls 
needed mechanism. 

This new order involved a new and more 
differentiated pattern of spatial utilization in the 
c~ty. In the older pattern. based on the symbol- 
ism of the center. such monumental structures 
as churches and palaces occupied central 
places. In the new order, space was allocated 
on the basis of its most profltabie (efficient) 
use: bulldlngs and areas of the city were set 
aside for the special uses of trade. industry. or 
residence. Instead of one center. the c~ ty  
became pockmarked with multiple centers. The 
new pattern lnvolved the separation of work 
space and livlng space. creating the need to 
travel to work. 

Shortly after 1820. there was a remarkable 
burst of innovation which peaked between 1875 
and 1925. Within this period, urban populations 
grew spectacularly Travel to work was Initially 
on foot, then. because of Increasing cost-con- 

'See M~tchell Gordon. Stck Ctrres (121. where thc 
metaphor of disease IS most commonly expressed Some 
chapter neadlngs will convey the perspective. as follows 
' Fire' ' "Water Fllth~er and Farther. 'Help Pollcel" ' No 
Place for Fun.' "Traff~c Jam Tne Concrete .%read 

sciousness and increasing distances to be tra- 
veled. speed became important (14. p. 12). 
Widened streets becarrt consested with 
wheeled vehicles, at first horse drawn, but later 
motor propelled. 

The last remnants of  the leisurely 
biorhythms of the neolithic, agrarian village 
were displaced by the need for rigid control of 
the use of time. The cicadian rhythms of morn- 
ing, noon. and afternoon traffic became more 
insistent and more precise. Man had become 
tied to his work and propelled into the cyclical 
flows of movement necessary to reach it by the 
all-powerful hands of the clock. 

Current Imperatives 
Men, according to Aristotle, came together 

in cities in order to live and remained there to 
enjoy the good life. Today, men come to the city 
to work and then leave as often and as quickly 
as possible. Lewis Mumford observed the city 
as an accumulation of people accommodating 
themselves to 

an environment without adequate 
natural or cultural resources: people 
who do without pure air. who do 
without sound sleep. who do trvithout 
a cheerful garden or playing space 
who do without the very slght of thc 
sky and the sunlight. who do witho~t 
free motion, spontaneous play. or a 
robust sexual life (8. p. 35). 

C~ties are commonly referred as slck. 
dying. decaying, or In crisis; one seldom hears 
of "robust cities." ' If this IS so. why do pecple 
gather and stay In clties? 

The city and ~ t s  Inhabitants Interact: prob- 
lems arise. solut~ons are tr~ed, and new prob- 
lems are created. In e sense, the city is a con- 
stantly evolving Rube Goldberg machine in 
which parts atrophy. are destroyed. replaced or 
added as needed. Wilfred Owen spoke of the 
"accidental" city. but other observers have 
been much harsher in their indictments. 
George Bernard Shaw In 1903 referred to h ~ s  
home city In the following words: "The Im- 
aginatlon cannot conceive a viler criminal than 
he who should bulld another London like the 
present one. nor a greater benefactor than he 
who should destroy ~ t "  (2. p. 100). 

Urbanlzatlon is a con?plex process. but 
present day urban sprawl IS a phenomenon 
strlklngly expressed in stat~stics. In 1920. 
roughly one-half of the population of the Unlted 
States was urban. Flfty years later. this propor- 
tlon had risen to three-quarters of the total. as 
shown In Table 1-11 The reasons for th~s shift 



TABLE 1-11 
Urban and Rural Population of the Coterminous United States, 1790-1970 

(population figures in millions)* 
Total 

Year Population Urban Population Rural Population 

1790 3.9 0.2 5.1% 3.7 94.9% 
1800 5.3 C . 3  6.1 5.0 93.9 
1810 7.2 0.5 7.3 6.7 92.7 
1820 9.6 0.7 7.2 8.9 92.8 
1830 12.9 1.1 8.8 11.7 91.2 
1840 17.1 1.8 10.8 15.2 89.2 
1850 23.2 3.5 15.3 19.6 84.7 
1860 31.4 6.2 19.8 25.2 80.2 
1870 38.6 9.9 25.7 28.7 74.3 
1 880 50.2 14.1 28.2 36.0 71.8 
1 890 62.9 22.1 35.1 40.8 64.9 
1900 76.0 30.2 39.7 45.8 60.3 
1910 92.0 42.0 45.7 50.0 54.3 
1920 105.7 54.2 51.2 51.6 48.8 
1 930 122.8 69.0 56.2 53.8 43.5 
1940 131.7 74.4 56.5 57.2 43.5 
1950 150.7 89.7 59.6 60.9 40.4 
1960 178.5 122.5 63.1 65.9 36.9 
1970 203.2 149.3 75.5 53.9 26.5 

* Based on new urban place definition; not comparable with earlier data. 
Source: (19, p. 24). 

TABLE 1-111 
Rate of Population Growth in Central Cities, Metropolitan Rings, and 

Nonmetropolitan Areas of the United States 
RATE OF GROWTH DURING PRECEDING 

DECADE (PERCENT) 

Standard Metropolitan 
Statistical Areas 

Date 
Number of 
SMSA's ' 

Central 
Cities 

35.3% 
26.7 
23.3 
5.1 

13.9 
10.7 
6.4 

Nonrnetropolitan 
Rings Areas 

27.6% 15.0% 
22.4 8.1 
34.2 7.1 
13.8 6.2 
34.7 6.0 
48.6 7.1 
26.8 6.8 

* Data for 1910 through 1950 refer to the areas that would have qualified as SMSA's at the given dates 
according to the 1950 definition, as estimated by Bogue. Data for 1960 and 1970 refer to SMSA's 
central cities, and rings as defined at those census dates. "Nonmetropolitan" comprises all areas 
outside SMSA's. 
Slurce: (16, p. 31 ). 



are partially administrative, in that some rural 
areas grew in size and were later re-class~fied 
as urban. However, the principal reasons for 
growth of urban areas has been the increased 
productivity of the agricultural sector, which 
has freed man from the soil and allowed him to 
pursve other livelihoods in cities, and the in- 
creased influence of the automobile, which has 
given man mobility to live away from his work 
place. 

In recent years, the American City has 
been exhibiting both growth and decentraliza- 
tion. Development spreads ever outward, while 
at the same time the center, or core, loses 
population to the ring of suburbs, as shown in 
Table 1-111. The ring also receives people from 
the rural areas, and so grows even more in both 
horizontal and vertical directions. While the 
suburban areas maintain a high rate of in- 
dustrial and population growth, the central ci- 
ties are losing jobs as well as people. 

Urbanization in the less developed regions 
of the world is proceeding at an even more 
rapid pace. According to United Nations' 
forecasts, urban population is expected to in- 
crease almost tenfold in these regions over the 
period 1950 to 2000. Table I-IV shows that the 
proportion of population in the urban areas of 
the lessdeveloped countries will increase from 
16 percent in 1950 to 43 percent fifty years later. 
and that two out of every three urban dwellers 
will live in the!;e countries by the year 2000. 

Figure 1-2 dramatically illustrates these likely 
population shifts. What the statistics do not 
show is the pain and misery that arise out of the 
conditions of poor health, inadequate housing, 
insufficient employment, and lack of opportuni- 
ty found in many of these areas. In contrast to 
the American experience, many of these cities 
did not arise in response to agricultural 
surpluses and increased personal mobility. 
They often have neither the industrial base nor 
the impetus for modernization characteristic of 
Western cities. Havlng arisen as a primary con- 
sequence of political decisions, such cities in 
the developing world now find themselves in an 
especially precarious pcisition with regard to 
feeding and housins their growing populations. 

Cities e) ist because they serve functions 
which are m;ans to a variety of ends. In the 
Western world cities evolved in response to, 
and were responsible for, industrialization. 
There was a symbiotic relationship between ur- 
banization and industrialization: the former 
provided the setting, while the latter provided 
the impetus for change. This relationship had 
many facets and allowed industrial cities to 
serve a variety of functions, many of which re- 
main relevant today. 

In an economic sense, cities are more or 
less efficient organizations for the production 
of goods and services. As long as man values 
the efficient production of these things, cities 
will be essential. They will not necessarily die if 

TABLE I-IV 
Urban/Rural Population* and the Pawcentage of Urban Population, in 

More Developed and Less Developed Regions, 1950-2000 

More Developed Regions Less Developed Regions 

Year Population 
(millions) 

Percentage 
Urban Rural Urban 

1950 439 418 51 
1960 582 394 60 
1970 71 7 374 66 
1980 864 347 7 1 
1990 1,021 31 6 76 
2000 1.174 280 8 1 

Population 
(millions) 

Percenlage 
Urban Rural Urban 

265 1,363 16 
403 1,603 20 
635 1,910 25 
990 2,267 30 

1,496 2,623 36 
2,155 2,906 43 

* The definitions for "urban" and "rural" are those in use irl each country. 

Source: (32, Chap. 1 ; 33, p. 24). 
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FIGURE 1-2 
URBAN AND RURAL POPULATION, 
IN MORE DEVELOPED AND LESS 
DEVELOPED REG IONS, 1950-2000 
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this value set IS mod~fied. for c~ties serve other 
funct~ons as well. These funct~ons transcend an 
economic Imperative, but the economlc argu- 
ments are the most developed and compelling 
ones. 

Joseph Clark. a former Un~ted States Sena- 
tor from Pennsylvania. has observed that "CI- 
tles arc our greatest source of economlc 
strength. In many ways our natlonal welfare is 
dependent upon their continued eff~c~enc;! as 
Instruments of prcduction In our ~:ati;nal econ- 
omy" (8. p. 26). Clark was speaking of the ex- 
ternal or outward servlng functions of the clty 

(more developed regions) 
I I t t 

Insofar as they respond to natlonal needs. 
Thus. a clty serves an Internal functlon of pro- 
duc~ng for Itself and an external funct~on of pro- 
duclng for others. In addition. the clty IS 

paraslt~c as well and must be ted from w~thout 
C ~ t ~ e s  can exist only In areas wh~ch have ac- 
cess to tood surpluses. Elsewhere man IS 
bound ;o the so11 and must produce food for h ~ s  
fam~ly. If agr~culture becomes suff~c~ently pro- 
duct~ve to y~eld consistent surpluses above Im- 
inediate fam~ly needs. some men may be freed 
from the land Towns are born when these 
men gather to produce non-agricultural goods 

1950 1960 1970 1980 1990 2 0 0 0  



In exchange for the food surplus. The process 
of urbanization, therefore, is llnked to increases 
in agricultural productivity and the size of the 
resulting food surplus in the rural areas. 

Thus, cit ies arose where agricultural 
surpluses allowed the establishment of large 
communities. Urban growth resulted in, and in 
turn was accelerated by, economies of ag- 
glomeratlon, whlch Heilbrun has described as 

. . .the result partly of a kind of in- 
verted pyramiding. One indus- 
try-say, shipping-locates at a 
place because it has a good natural 
harbor. That activlty then attracts 
others linked to 11-say. banking. in- 
surance, inland transport. The con- 
centration of those industries In turn 
attracts others llnked to them-say , a 
stock market, a commodity ex- 
change. a printing and publishing in- 
dustry, a university. And, of course. 
all these build up a large demand for 
"local-market" products-that IS, for 
the services of re ta l l  traders. 
bankers. dentists, plumbers, police- 
men, bus drlvers. school teachers. 
and all other members of the "local- 
market" sector, who provtde ser- 
vices both to those in the national 
sector and to other local-market pro- 
ducers (16. p. 13). 

The economles from agglomeration accrue 
from spatial concentration of production. Edwln 
Mills has Identified three kinds of agglomera- 
tion economles, the first and most important 
belng a result of the law of large numbers. For 
most producers. sales and purchases are sub- 
ject to seasonal, cyclical, secular, or random 
variation. Insofar as these variations are not 
correlated among producers. an urban area 
with many employers can provide more nearly 
full employment of its labor force than can an 
urban area with few employers. Similarly, a firm 
selling to many buyers can hold smaller Inven- 
torles and have more nearly continuous pro- 
duction than can a flrm with few buyers 

A second economy IS traceable to comple- 
me~tarlty In the supply of labor and In produc- 
tion. According to Mllls. 

Different klnds of labor are to 
some extent supplled In flxed pro- 
portlcns. Industries with large de- 
mands for female workers are at- 
tracted to areas where women live 
because of the l r  husband 's  
workplaces. Complementar~ty In 
production works the same way If 

two commodities can be produced 
more cheaply together than sepa- 
rately, then users of both commodl- 
ties will be attracted to areas where 
they are produced (19, p. 17). 

The thlrd agglomeration economy was 
suggested by Jacobs, who argues that spatlal 
concentration of people allows and forces a 
process of creatlve interaction, the outcome of 
which is new ideas, concepts, ana processes 
(13). Thls Interaction IS a prime source for 
growth. innovation. and progress. 

The city offers advantages as loci for 
economies of consumption in addition to those 
of production. Certaln cultural amenltles are 
available only In large commun~t~es-opera, 
symphonies, museums. and professional sports 
for example. The range of available consumer 
goods. In many cases, varies directly wrth com- 
munity size. It can be argued that these amenl- 
ties have value to the c~ty dweller even ~f they 
are not chosen. The potentlal value of avalla- 
ble. although unchosen. alternatives provides 
what call be termed optlon value to the urbanlte 
(4) 

In addliion to the economlc aspect,, cltles 
also serve other functions. Clties -'ten are 
viewed as havlng personalltles and dlstlnct 
characterlstlcs of the11 own. If a slngle domr- 
nant tralt were selected for each of a large G u m -  
ber of cities. a series of recurring functlons 
could be identlfled. Ralph Thomllnson observ- 
ed that these functions Include economlc polltl- 
cal. religious. educational, entertainment. 
health, and residentlal traits, and Table I-V 
shows h ~ s  attempt to classlfy a varlety of cltles 
from around the world within these categories 

To a greater or lesser extent, most cltles 
perform all of the functlons shown In Table I-V. 
One very important functlon not reflected In the 
table, however, is that cltles provlde a way df 
llfe dlstlnctly different from that found In non- 
urban areas Thls llfe style IS not always defina- 
ble, but it can be contrasted wlth that of the 
rural areas. Llfe In major clties IS fllled wlth op- 
portunltles, and the menu of actlvlty ;; slmost 
boundless. Thlngs happen In the cltles. the 
pace IS frenetic, llfe IS fast. and a vlrlst watch IS 
almost lndlspensable The clty offers freedom 
to be anonymous and alone. to choose from 
many l ~ f e  styles, to change jobs without mov- 
ing. and to Interact soclally Wlthln broadly 
deflned constraints, one can become whatever 
one wants In the clty. 

To serve ~ t s  external functlons well. the clty 
also must serve se~eral Internal functlons It 
must provlde jobs. houslng. transportat~on, and 



TABLE I-V 
Dominant Functions of Selected Cities 

I. Economic 
A. Extractive 

1. Fishing (Gloucester, Mass.) 
2. Mining (Butte, Mont.) 
3. Oil (Tulsa) 
4. Farming (numerous small towns) 

B. Manufacturing 
1. Large-scale Industry (Bethlehem, Pa.) 
2. Medium-scale industry (Milwaukee) 
3. Small industry (New Bedford, Mass.) 

C. Trade 
1. World (New York, London, Tokyo, Amsterdam) 
2. National (Brussels, Stockholm) 
3. Rercional (Chicago. Caen, Liverpool) 
4. Local (most small towns) 

D. Transportation 
1. Ports (San Francisco, Marseilles, Southampton, Bremen) 
2. Inland cities (St. Louis, Kansas City) 
3. Vehicle manufacture (Detroit, Wolfsburg, Coventry) 

E. Service 
1. Financial (Salt Lake City) 
2. Insurance (Hartford) 
3. Advertising (New .fork) 
4. Storage and distr~bution (most cities) 

II. Political 
A. Civil 

1. World (New York, Geneva, London. Paris) 
2. National (Washington, Moscow. Ottawa, Canberra) 
3. Regional (Chicago, Toronto, Quebec) 
4. Local (Jefferson City, Mo.; Augusta. Me.) 

B. Military 
1. Fortresses (Gibraltar. Singapore) 
2. Bases and training centers (Brest, Toulon, San Diego, Norfolk) 

Ill. Religious 
A. Authority and leadership (Salt Lake City, all bishoprics) 
B. Pilgrimage (Lourdes, Mecca, Benares) 
C. Symbols (Jerusalem, Bethlehem) 

IV. Educztional 
A. Higher learning or research (Oxford. Prlnce'an, Ann Arbor, Amherst) 
B. Communications media (London, Tokyo, New York, Los Ang;?les) 
C. Museums (Rome. Florence) 
D. Historic shrines (Stratford-on-Avon, Athens. Boston, Philadelphia) 

V. Entertainment 
A. Summer recreation (Nice, Monte Carlo) 
B. Winter recreation (Colorado Sprlngs. Sun Valley) 
C. Showplaces (Venice. Williamsburg, Virginia City) 

VI. Health 
A. Medical care (Rochester. Minn.) 
B. Convalescence resorts (Vichy, Atlantic City) 

VII. Residential 
A. Dormitory suburbs (Scarsdale, N.Y.; Montclair. N. J. ; Beverly Hills, Calif.) 
B. Retirement cities (St. Petersburg, Fla; a number of California and Arizona towns) 

Source: (27. pp. 67-68). 
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other life support services. The problems of the 
cities gensralry are described in terms of the in- 
adequate manner in which these functions are 
performed. The contrasts appear endless: lux- 
urious dwellings and turgid slums, lucrative 
employment opportunities with high rates of 
unemployment, sophisticated transportation 
technology but immobile urbanites, impressive 
medical facilities yet poor health care delivery. 
Examples of what is right and what is wrong 
with contemporary civilization are invariably 
drawn from the urban environment. The modern 
city truly reflects man's collective pride and 
collective prejudice. 

Future Trends 
Pred~cting the future is always a hazardous 

undertaking. Since the prediction cannot be 
verified ahead of time, the motives of the 
analyst become of prime importance to all who 
f~nd  any disagreement with the assessment. For 
such an audience, these motives, at best, are 
suspect ano, at worst, are based upon outright 
advocacy of a special cause. In order to minip- 
ize the inevitable disagreements over the fbture 
assessment presented here. the assumptions 
upon wh~ch it is made and the purposes for 
which it is intended will be presented. 

A basic proposition is that American cities 



are In a state of extreme flux. Rapid change in 
function. physlcal characteristics, and social 
structure are causlng severe stresses on both 
the systems maintaining the cities and the peo- 
ple utilizing the cltles. As yet, there is little un- 
derstanding of the causes and interrelation- 
ships of these stresses and even less under- 
standing of practical policies for deallng with 
them. Apparently, urban order IS declining and 
urban disorder is ascending. Very little effec- 
tive action IS belng taken to reverse thls trend. 

If the present tendency for disorder con- 
tinues unabated, a variety of situations will 
arise. Some of them already are clearly evident; 
ott?ers are beginning to appear only now. Given 
the uncertainties of the nuclear age, ~t is 
unrealistic even to attempt to view the future 
beyond the end o f  the present century. 
Nevertheless, the quarter century remalnlng 
provldes ample time for successive generations 
of technological innovation, socral thought. 
and political leadership to arise. flourish, and 
subsequently be superceded. Therefore. the 
predlctlon made herein, will be limited to the 
period 1975-2000. Furthermore, it will be based 
primarily on an informal extrapolation of pre- 
sent trends This extrapolation makes no provl- 
slon for non-evolutionary changes due to 
enl~ghtened leadership or widespread sh~fts In 
publlc attitudes. The essential purpose of this 
prediction IS to show the likely fu t~ re  Gonse- 
quences of the exlstlng urban sltuatlon and 
then leave to the reader a decision whether 
this. or some other, outcome 1s desirable. 

The functions of a city, or more properly an 
urban area, can be vlewed in terms of four ma- 
jor categor ies employment. resldent~al .  
soc~ocu l tu ra l .  and supporting services. 
Employment ilicludes all available lncome 
earning opportunltles; residential refers to the 
existence and aval labl l i ty  of hous ing:  
sociocultural includes age, race, and lncome 
characterlstlcs. as well as the opportunltlss for 
educatlon, entertalnment, and community ser- 
vice; and, supporting services Includes shop- 
ping, transportation. water supply, pollce and 
fire protectton, and so on. In addition. an urban 
area also may be classtfled In terms of 
geographic zones. Three such areas w ~ l l  be 
used in thls discussion: (1) a central buslness 
dlstrlct (CBD), where the commerc,al, flnanclal. 
lndustrlal. and entertalnment aspects of a clty 
are concentrated; (2) the clty proper, conslstlng 
of the larger urban area surrounding the CBD 
and under the same governmental jur~sd~ct~on: 
and. (3)  the suburbs. all ~ndependently-govern- 
ed urban areas closely associated wlth the city 
but sltuated outslde the clty boundaries. 

In an analysis of urban trends, both city 
functions and geographical areas are interre- 
lated. Changes occurring in one dimension are 
reflected to some degree in all other dlmen- 
sions. Ir the following discussion of future 
trends, neither priority of importance nor of 
causality is intended. Each characteristic IS 
part of the whole. 

Employment-Given present trends, the 
availability of employment opportunities In the 
CBD's will continue to decrease over the corn- 
ing years as a result of city centers loslng their 
former preeminence as the focus of overall 
comrnerc~al, industrial. and cultural life to 
widely scattered speclallzed ce;iters on the clty 
periphery and in the suburbs. VJlth the decline 
o; act~v~ty In the CBD. large employers. such as 
corporate offices and major retail stores, gra- 
dually will be replaced by smaller employers 
dealing wlth service outlets and specialty 
shops. 

In the city proper. wage earners w ~ l l  be 
affected by the decllne In the CBD to the extent 
that they are unable to follow the movement of 
thew former employer or to shlft to another 
employer. A pronounced shift to the suburbs of 
the more progressive and profitable industrial 
and commerc~al firms is likely to occur. causing 
remalnlng jobs In the clty to be concentrated In 
flrms that are ma:g~nally profitable or even In 
the process of go1 ng out of bus1 ness The over- 
all result will be a work force that IS character- 
 zed by few skills, low Income, high unemploy- 
ment, poor jcb securlty and oppor;unlty. and 
mostly non-whlte. 

Employment opportunit~es will contlnue to 
expand In the suburbs, which will become in- 
creaslngly dominated by huge shopplng ten- 
ters and large lndustrlal parks. Firti:s from the 
CBD and clty proper will relocate In :nese 
suburban areas Wlth very few exceptlors, new 
flrms requlrlng h~ob'; skilled employees will be 
established only t r ~  the suburbs. The educatlon 
and lncome level o i  workers In the suburbs will 
be considerably hlgher than those I? the citles 
Severe unernplolyment problems. however, are 
llkely to occur In those suburban areas where 
~ndustrles become both obsolete and non-com- 
petltive because of rapldly changing technolo- -. . 
YY 

Residential-Res~dent~al areas on the Im- 
mediate periphery of the CBD will suffer con- 
tlnued physical decay as employment oppor- 
tunltles decrease In the CBD and as the middle 
and upper class residents move to the suburbs. 
The lncreaslng poverty of these peripheral resl- 
dentlal areas will cause the CBD to be enclr- 



cled by slum areas populated primarily by 
unemployed blacks, other minorlty groups, and 
white migrants from depressed rural areas. 
Because of raclal clustering, high crime rates. 
and increased concern for personal security, 
there will be a growing avoidance of the city 
center by people living In the outlying areas 
The u&eriorat~ng environment surrounding the 
CBD will slowly spread outward. progressively 
engulfing additional res~dential areas of the 
city. The process will be accompanied by 
decreasing property values and increasing 
crime and unemployment rates. Local efforts to 
prevent community decay will be Ineffective, 
and city hall-sponsored programs will prove to 
be too little too late. As a result, further mlgra- 
tions of middle class residents to the suburbs 
will occur. For the most part, these will be 
whites, but increasing numbers of black middle 
class residents also will depart. Severe SL >I 
strains, pr~marlly racial. will occur In the LI, . 
nelghborhoods between the remalniny former 
residents and the newly arrlved res~dents. 
There will be a great shift in zoning regulat~ons 
causing the former s~ngle-fawlly residences to 
become multi-family tenements. 
will be a great sh~ft in zoning regulations caus- 
ing the former s~ngle-fanlily residences to 
become multi-fam~ ly tenements 

In the suburbs, vast new tracts of hous~ng 
will arise almost ove-night, causing a boom in 
agr~cultural land values. Rac~al  segregation 
will become well established wlth the formation 
of all-wh~te or all-black suburbs. In addlt~on. 
there will be an incrcas~ng tendency for resl- 
dential segregation on the basis of Income. 
More suburbs will be established, zoned. and 
administered on;y for the purposes of accom- 
modating a particular class of people, such as 
wealthy professionals or low Income wage 
earners. Indilstrlal parks and shopping centers 
will be the focus around whlch esldent~al areas 
form. In those areas in whlch tec~nological 
change results in major unernploy~~ent. the 
affected communit~es will quickly ~ x h l b ~ i  proc- 
esses of environmental and soclal decay slml- 
lar to those which occurred In the c~ty .  

Sociocultursl-In the CBD, major cultural 
attractions, such as plays, concerts, and flrst- 
:un movies, will become a thing of the past as 
these activities ale shifted to dlspersed subur- 
ban locations. Havlng lost its cultural focus, the 
CBD w ~ l l  become known as an area of crime 
and poverty. The population of the overall area 
no longer will look to the clty for identity or 
direction. 

Within the clty proper, the poor. the 

unemployed, and the racial minorltles will In- 
creasingly dominate 'he city government. This 
\vill lead to gron, ig Jisputes betheen the clty 
and suburbs over educat~onal pollcles, In- 
dustr~al locat~ons, taxation, and welfare. The 
chang~ng composltlon of the electorate will 
result In a different set of prlorltles for the city. 
thus exacerbating even further the differences 
vdlth the suburbs. 

Suburban areas will becor,,~ homes tu the 
new cultural centers drawn alvay from the 
centlal city. These cultural centers will be 
wldely dlspersed over the suburban areas. but 
WIII attain a new elel..ent of unity In the~r depen- 
dence upon the automobile. Oesplte thls ele- 
ment of un~ty, suburbs will begin to vigorously 
compete wlth each other for future cultural 
facilities. The rasult~ng duplication and redun- 
dancy will Isad to new peaks of excellenece In 
some areas of endeavor and new depths of 
nlediocrity In others. 

Supporting services-The reduct~on in 
commercial act lv~ty  and the loss of tax 
revenues in the CBD wi l l  cause a rapld 
deterloration of public sewices. such as police 
and flre pro!ectlon, water, refuse collect~on. 
sewerage, and so on. This deterloratlon will 
Aerve to hasten :he furt~ - departure of busl- 
nesses, thus accelerating the decline of the 
6rea W~th the reduction of travel to the CBD. 
publlc transportatlon systems will contract and 
in most cases w ~ l l  disappear altogether People 
llving near such areas will be forced to sopply 
thelr own transportatlon Those unable to do so 
will remain In an ever-contracting area and will 
be almost isolated from the remainder of tile 
city and the suburbs There will be strong back- 
room pressure from various outlying residen- 
t ~a l  areas to keep publlc transportatlon mlnlmal 
I ~ I  order to Isolate the city ghettos from the more 
stable nelghborhoods 

In the city proper. the deter~orat~on of  
public services will follow the outwaro spread 
of urban decay Thls spread w ~ l l  be antlclpated 
by mlddle class residents In unaffected neigh- 
borhoods, causing them to flea to the suburbs. 
and hence accelerating the overall process. 
Declining tax revenues coupled w~ th  Iricreaslng 
demands for h~gher  wages among the c ~ t y  
employees will cause a contlrlcal serles of 
crlses In the c~ ty .  Some c~ties w ~ l l  collapse. In 
effect. and only the reluctant intervention of the 
federal governmer5t w ~ l l  prevent &~despread 
r~ots 

People In the sl~burban areas will be 
watcnlng closely the above process of urban 
deterlolat~on. Thls will prompt them to take 



radical, but largely ineffective, measures to pre- 
vent similar situations in the suburbs. The most 
significant effect of these measures will be an 
unintended heightening of racial tensions, 
commun~ty separateness, ana overall ineffi- 
ciency in regional development. The increasing 
demand for city-type services by suburbanites 
w i l l  cause many suburbs to  become 
microcosms of cities, but with all of the worst 
urban tendencies for disintegration and few of 
the traditional urban mechanisms for conflict 
reeol~ltion. 

The above scenario, of course, is only hy- 
potheticel. Furthermore, it is based on only one 
of many possible interpretations of existing 
trends in American cities. Otne! Interpretations 
and other extrapolations msy well produce 
other scenarios with differing general conclu- 
sions. The overall assumptions or specific 
details tlsed in the prediction are not as impor- 
tant here as the fact that the above scenario is 
taking place at the present !:me The existing 
processes within it may be less than fully ac- 
tive, but to soms degree all of the trends d6:- 
sc r i kd  above can be found in American cities. 
and the future indications, quite frankly, are not 
promising. 

The Potential of the Future 
As seen in the previous section, the ex- 

t.dpolation~st view of the city IS not a ~art icu- 
larly encouraging one. In that view, however. 
two assumptions wore made which bear ex- 
amination: (1) that the future of the clty will be 
affected primarily by an Internal interplay of 
economic forces and (2) that the image of mac 
which perpetuates the present functions of the 
city--economic and sociocultural-will rema~n 
the same. 

With regard to assumption (1 ), the future of 
cities cannot be tiscussed without cons 'wing 
the global trends which are rapidly converting 
thls planet i?to a single community. Previously, 
human settlements were relatively autonomous. 
but within the last several dersdes there has 
been a growing awareness of the increasing 
glooal  interdependence of  ~ r ~ s t i t u t i o n s .  
organizations, and technological and human 
servlcc systems World communications pcrmit 
the shx ing of cultural experiences on an 
unprecedzrlted scale. Global transport systems 
cnrry diverse mass-produced goods to all parts 
of the world, and these goods 9ring with them 
shared attitudes and cultural patterns. World 
tourlsm has shown an increass from 22 miliion 
ictcrnatlonal vlsltors In 1950 to nearly 100 
million visitors in 1968 (18, p. 49). 

. . .she had never before seen a 
rabbit with either z waistcoat- 
pocket, or a watch to take out of 
it, and, burning with curiosity, 
she rarl across the field after it, 
and was just in  time to see it pop 

d o l ~ n  a large rabbit hole under the hedge. 
In another moment down went Alice after it, 

never once considering how i n  the world she 
was to get out again. 

The rabbit hole went straight on like a tun- 
nel for some way, and then dipped suddenly 
down, so suddenly that Alice had not a moment 
to think about stopping herself before she 
found herself falling down what seemed to be a 
very deep well. 

--Lewis Carroll 

The diffusion of human service retworks 
has been accompan~ed by the developzent of 
international regulatory agencies, su::h as the 
international postal union, the world nstwork of 
health agencies which monitor and con!rol 
epidemics, agencies which regulate allocation 
of t e l e ~ ~ r n m u n i c a t i o n s  wavebands, and 
transportation regulatory agencies cgntrolling 
tbe use of airways and sea lanes. Finally, g!oba1 
emergence of a s~ngle culture is a by-product of 
the rece~it rapid growth of multinatl~nal cor- 
porations-unprecedented in  size, extent u: 
markets, and relative Independence from the 
constraints of national boundaries (18. b. 51). 

These trends. collect~vely referred to as the 
"Geosoclal Revolut~on" (10. pp. 167-206). have 
been lnv~s~bly shaplng the course of llfe In this 
century. Only recently have they been noticed 
because the changes are so vast and so 
histor~cally unfam~lia, that speclalists have 
failed to percelve and Integrate the diverse 
components. Insofar as urbanlzation is  
regarded as a process i~ wkich man ?comss 
increas~ncjly dependent upon h ~ s  ..' , man- 
made synthet~c environment of ,,,,egrated 
resource-supply c>ystem?, this geosocl $ 1  

revolution must be regardea as thc latest phas2 
of urbanlzation. L~ke  earlier phases of itr- 
ba,:~zation, the transformation of p h y s ~ c ~ l  
syste rls and servlces In tl4e env~ronmeit brings 
with it a challenge to the prevlous modes of 
sociocultu:al organ~zation; the old Image of 
man must be displaced or assim~lated by a new 
one In order for the wtrole system to function. 

As described earlier, the first Urban 
Revolution. whlch occurred about 3000 B.C.. 
involved the ccnvergence of two images of 
man-one assoc ia ted w i t h  the ear l ie r  



paleolithic hunting tribes and the other with the 
later agrarian, neolithic village. These two im- 
ages-man i n  m o t i o n  and  man  a t  
rest-mmained as innportant components of ev- 
ery subsequent image of urban man. Nomadic 
man was traditionally a threat to the cities, and 
modern transportation has all the charac- 
teristics of a nomadic invasion: 

The devastation which follows in 
the wake ot the nomads is one of the 
themes of ancient history. but it is 
also a phenomenon of our own 
times. Mobility overrides all the 
values which stand in its way (3, pp. 
9-10). 
In contrast to this commitmen: to mobility 

is a balancing commitment to rest, to a place, 
and to the land. which also has persisted 
throughout subsequent images. Until the 
development of the industrial city, whose real 
economic basis lay in the inventive utilization 
and transformation of energy sources, land was 
the fouridation of wealth and security. The in- 
dustrial paradigm assimilated the agrarian at- 
titude toward land: a belief in its sacredness 
and a confidence in its immediate, tangible, 
and local character. It follows from this attitude 

that the strongest government should be local. 
For the agrarian mind, community responsibili- 
ty, law and order, justice, public service. and 
social welfare are tied ta the function of land 
(17. p. 71). The bellef that the noblest work is 
hard physical labor. the ethos of competition 
and rugged individualism, the disdain for the 
poor (who must be lazy if they do not own and 
work land) are aspects of the commitment to 
place. Insofar as these attitudes persisted 
through the late industrial era, they produced a 
lag in the sosiocultura! image. 

But many of the characteristics of the in- 
dustrial state paradigm, shown in Table I-VI, in- 
cluding these residual agrarian attitudes, con- 
tinue to persist into the emerging global urban- 
ism. Certainly a new image is required, one 
which would enable man to rely more upon 
organizational place rather than on physical 
space. and which would emphasize coopera- 
tion instead of rugged individualism, as sug- 
gested in Table I-VII. 

If the new image of man is to be radically 
liberated from land-locked agrarianism. 
perhaps it is to be derived from the concepts of 
cybernetics. Thus, man can be viewed as a 
process, a flux, a pattern that persists in time 

TABLE I-VI 

Characteristics of the "Industrial-State" Paradigm. 

+ Development and application of scientific method; wedding of scientific and technological ad- 
vance. 

+ Industrialization through organization and division of labor; machine replacement of humari 
labor. 

+ Acquisitive materialism; work ethic; economic-man image; belief in un:;,nited material progress 
and technological and economic growth. 

+ Man seeking control over nature; positiv~stic theory of knowledge; manipulat~ve rationality as a 
dominznt theme. 

+ Individual responsibility for own destiny; freedom and equality as fundamental rights; nihilistic 
value perspective; individua; determination of the "good," society as an aggregate of in- 
dividuals pursuing their own interests. 

Source: (15. p. 84) 



TABLE I-VII 

Suggested Characteristics of the Emergent P radigm. 

+ Complementarity of physical and spiritual experience; recognition of a, 'explanation" as only 
metaphor; use of different noncontradicting "levels of explanation" fo physlcal. biologlcal, 
mental. and sp!ritual reality. 

+ Teleo!ogical sense of llfe and evolution havlng d~rect~onipurpose; ultimate tality perceived as 
unitary. with transcendent order. 

+ Bass for value postulates discoverable in own inner experience of a hierarct- >f "levels of con- 
sc~ousness;" potentiality of slJpraconscious as well as subconscious influe r %. 

+ Goals of l i feaware particlpatlon In indlvldual growth and the evolutionary p -). ?ss; individual 
fulfillment through community; integration of work, play, and growth. 

+ Goals of society-to foster development of indlvlduals' transcendent and emergent potentiall- 
tles. Economlc growth. technological development. design of work roles and environments. 
authority structures. and soclal institutions all are to be used in the service of thls primary goal. 

+ New naturalism. hollsm. Immanentlsm; rediscovery of the supernatural: the counterculture is es- 
sentlally an exploration of the polltics of conciousness. 

Source: (15 p. 86) 

and as a self-organizing energylinformation ex- 
change system. HIS city. Ilkewlse. IS no longer 
merely a visible shell: ~ t s  Invisible organizing 
pattern of values and inforrration is infinitely 
more Important. Mankind has long slnce 
passed the point where it could survive wlthout 
the art~flcial envlronment ~t has created. Ur- 
banlzat~on. then, can be regarded as an 
ecological process In whlch science and tech- 
nology (lntelllgence) are employed to Increase 
the capab~lity of the environment to meet the 
needs of man. As the process goes on, and as 
more and more Information about the environ- 
ment IS encoded in human symbollc (artlstlc 
and scientific) systems. the lnformation Itself 
becomes the Instrument which directs future 
development and sets the goals of the system. 

To sum up. a transformationist view of the 
future of the city IS that there is an Image 01 man 
on the horizor, whlch would give meanlng to 
the following tendencies: (1 ) the trend away 
from local terntorial sovereign~ties and towards 

a slngle global commun~ty; (2) the emerglng 
city as an open. syntroplc (anti-entroplc) ener- 
gy~nformation system wlth increasingly ener- 
gy-efficient physlcal forms: (3) the management 
of changes (planning In the controlling pattern 
of values and lnformation which determines the 
resultant forms of social. polltical. and cultural 
modes; and (4) increasing concern with human 
values and the evolvlng potent~al of man. 

Ill. Goals 

The Need for Transportation 
In the beginning, man was wlthout wheels 

and was severely restricted In h ~ s  mobil~ty. Yet. 
he was not stationary or immobile. When he tra- 
veled he moved slowly. for short distances. 
took long amounts of tlme. ?nd expended a 
qreat deal of personal energy Nonetheless. 
desplte such limitations, man traveled. 

Why d ~ d  early man :ravel? He traveled 
because some of the things he needed and 



wanted to satisfy his physical, emotional. and 
intellectual requirements were not in the place 
where he was. So, he traveled to obtain them or 
in the hope that he would find them. 

Man is distinguished from other animals by 
his mind, h ~ s  intellect. His ability to conceptual- 
ize and think sets him apart. Instead of adapting 
physically, man has been able to modify his 
culture (the common patterns of thought and 
behavior), especially h ~ s  technologies in order 
to survive. Man's imagination and curiosity 
enabled him to develop culture and technology 
which aided him not only in surviving but also 
in exploring his universe. Thus, travel served 
not only to assist In man's physical survival. but 
also as 3 means to expand man's mind. 

Today, man has many modes of transporta- 
tion, and he is at h ~ s  most mobile when com- 
pared to men in any previous era. He can move 
at greater speeds, ovsr greater distances, in a 
shorter time. while expending lesser amounts 
of personal energy. The main reason man is so 
physically mobile today is because of his im- 
agination and the realization of it through tech- 
nology. The spiral has been continually up- 
ward: man's desire for mobility has engendered 
technologies which. in meeting the desire, in- 
creased both physical movement and the desire 
itself. which in turn demanded even better tech- 
nologies. 

But, why does man travel today? What 
functions does physical mooil~ty perform? If 
pressed to answer t h ~ s  question. most in- 
dividuals could compile a 1st that contained 
many of the following items: man travels to get 
to and from work. shopp~ng. recreation. so-~al 
activities. and to obtain commodities and d~s- 
tribute goods. These are valid and correct 
reasons for travel. H~storically and currently. 
one reason that travel is necessary IS because 
of the spatial separation of things (home. work. 
shopp~ng, recreat~on. farm supplies) In the 
physical environment. Travel is a way of over- 
coming distance and is viewed not only as a 
means to an end. but also as an end in itself. 

Another significant set of reasons for travel 
can be found in the culture. The American 
culture (and In fact most. ~f not all. present 
cultures in the world) places a high value on 
travel. In it. travel (physical mobil~ty) is valued 
becaused ~t is v~ewed as indispensable to sub- 
sequent social mob~lity (improvements in eco- 
nomlc and social position). Travel is valued as 
a means of escape and as a means of broaden- 
Ing both the experience and the mental mobility 
of the ind~v~dual. Moreover, in such a culture 
phys~cal mob:i~ty not only serves as a means to 

social and mental mobil~ty, but also IS often 
equated with the latter iorms of mobility. Travel 
has become (or maybe has been for a long time) 
a deslrable end in itself, an act~vity that is 
substituted for doing something else. In short, 
one often equates going w~th doing. 

Traveling is viewed as an act~vity whlch ac- 
complishes something. Physical mob~lity takes 
the place of doing or is performed in lieu of 
doing. In everyday language one often speaks 
of do~ng In terms of going, and In fact equates 
non-movement w~th not do~ng anything. For ex- 
ample. consider these typ~cal answers to com- 
monly asked questions: 

Q .  What are  you doing t h i s  
weekend? A. I'm going to the beach. 
Q. What did you do last night? A. 
Nothing. I stayed home. 

Responses such as these are illustrative of 
the premium that is placed on travel and of the 
noticr! that travel brings the good life. Man has 
been soc~alized and acculturated to accept one 
form of travel. physical geographic mobility. as 
a highly valued goal. The jet-setters. the world 
travelers. those who have seen the world are 
envied and esteemed. Gwen the opportunities 
and the resources. most of the remainder of 
society would spend more tlme going. 

Most tra~sportation studies and plans have 
attempted to Improve transportation-to move 
man faster. In less time. save fuel. at less cost. 
New modes are developed. existing modes are 
revlsed. changes are made that will allow better 
use of ex~sting fac~lities and technologies. 
These efforts are directed toward better accom- 
modation of the neud and desire to .ravel. 
Nevertheless. does man need to improve 
transportation systems? Perhaps. one might 
look at ways In which transportation require- 
ments can be reduced and poss~bly eliminated. 
Man may have reached. or be f;st approaching. 
an upper l ~ m ~ t  in terms of better transportation 
systems. Perhaps, further maximizing speed or 
lessen~ng congestion is impossible w~thout in- 
creasing ecological, economic. aesthet~c. and 
psycholog~cal damage. The soc~al costs of Im- 
provement may be too great. 

The contention here is that much of the ex- 
ist~ng travel IS unnecessary and can be eliml- 
nated. But. travel cannot be el~m~nated easily. 
Both a restructuring of the physical environ- 
ment (to reduce spatial separation) and a 
restructuring of cultural value orientations and 
~nst~tutional patterns are needed In order to 
make travel less desirable and to reduce the 
necessity to be physically mobile. In fact, ~f 
cultural reorgan~zation were substantial, much 



travel could be reduced without any restructur- 
ing of the physical environment. 

If the assumption is correct that man is a 
thinking animal and is capable of yet another 
cultural adaptation, then perhaps he can 
realistically find ways to maximize his intellec- 
tual curiosities and social yearnings in ways 
other than through physical mobility. Two 
reasons for so much current travel are that it is 
a way man learns and advances. Rather than 
through physical movement, there is the need 
to enhance social and mental mobility through 
other means. 

What is required is a resocialization and 
acculturation to new life styles, different orien- 
tations, and a new psychocuitural mind set. 
This will require a recognition that travel is 
multidimensional in nature (does not consist 
merely of physical movement through space). 
Different forms of travel have been devised to 
deal with various forms of distance (personal, 
social, political, as well as physical). It may be 
possible to deal with the non-physical as well 
as the physical forms of distance through non- 
physical forms of travel. 

Man is now in an era of transition to, 
hopefully, a new Renaissance. The challenge is 
to foresee what potential lies within this future 
and then strive to bring it about. Much has been 
written about cultural lag (where the tech- 
nology advances much more rapidly than the 
non-material culture) and resulting culture 
shock (where pronounced lags create disloca- 
tions, breakdowns, and possibly even col- 
lapse). What is being propcsed is that society 
consciously work to change its values and the 
non-material characteristics of its culture. 

Assuming that the revolution cannot be 
brought about overnight. it might be useful to 
examine both immediate and long term cultural 
and institutional changes that could be in- 
stituted to reduce the need for physical travel. I f  
this idea merits further development, both the 
goals and the methods of implementation by 
which it could be realized should be suggested. 

Urban Goals 
Urban areas provide numerous opportuni- 

ties for human interaction and fulfillment pro- 
vided one can get to them or have them brought 
to him. Freedom of choice and the variety of in- 
dividual experience epitomized in urban areas 
cannot be realized by the immobile. Variety and 
dispersion, coupled with large population con- 
centrations which attempt to make maximum 
use of scattered urban opportunities. have 
resulted in problems of accessibility and 
mobility. 

As cities and urban regions grow in  
population, industry, economic importance. 
and geography, they become more complex. 
more uncontrolled, and more disorderly. While 
urban planners and decision-makers attempt to 
deal with the problems arising from complexity 
and disorder, their primary and overall goal has 
been, and still is, to improve the quality ol ur- 
ban life. This goal is abstract, ambiguous, and 
sufficiently vague so as to be useless in guiding 
the formaticn of public policies and programs. 

Under the overall goal of improving the 
quality of urban living, numerous sub-goals 
have been articulated as constituting a desira- 
b!e urban environment. One accepted articula- 
tion suggests three basic genre: (1) enlarged 
urban opportunity; (2) efficiency, economy. and 
conservation; and, (3) equitable access to ur- 
ban opportunity. These are shown in Figure 1-3. 

Although commonly accepted, attempts to 
deal directly with these goals have rarely been 
undertaken. The task of achieving major urban 
goals is a monumental one. Cities are not built 
overnight, and only rarely are they h i l t  from 
scratch. Changes in the urban environment are 
usually marginal and undertaken by diverse po- 
litical jurisdictions comprising a multitude of 
interests. Noticeable changes in the urban en- 
vironment result from many, sometimes con- 
flicting. actions taken over long periods of time. 
The time span generally far exceeds the usual 
term of office and span of vision of those who 
make urban changes. 

Transportation Goals 
The urban system is too complex and over- 

whelming to allow for complete comprehension 
and understanding. Unable to deal with it 
directly and as a whole. planners (perhaps 
necessarily) have tended to deal with urban ills 
on a piecemeal basis, often looking to transpor- 
tation as z palliative. Wilfred Owen has noted 
that "since no one is responsible for creating 
whole citles. transportation is called upon to 
make disorder viable" (22. p. 53). As long as 
transportation is efficient. it can permit and 
even compensate for the disorder and acciden- 
tal nature of the urban region. Improvements in 
transportation have only made the disorder 
liveable and, in fact. often have permitted 
greater disorder. 

As a result of this approach, goals for 
transportation have evolved from the more 
general urban goals outlined abcve. When 
focusing on transportation goals. decision- 
makers tend to bn more at ease dealing with 
matters with~n thb~r institutional jurisdictions. 
span of vision. and time framework. In doicg so, 
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they abstract only one system and usually 
assume away or discount a number of interrela- 
tionships between subsystems. Thus, the 
generic goal of "equitable access to urban op- 
portunity" has been translated, often rather nar- 
rowly, into a "transportation" problem, and to- 
day it is viewed, analyzed, and "solved" as 
such. 

The goals of transportation planning are a 
reflection of what planners, decision-makers, 
and opinion shapers perceive them to be. Like 
other processes of human development, these 
goals are in continuous flux, within an environ- 
ment of change. They are assumed to reflect 
the values of society at large; values which 
themselves are continuously evolving. Tradi- 

tionally, these goals have reflected the conten- 
tion that transportation is a sufficient palliative 
to negate the need to understand the causes of 
"disorder." Minimal attention generally is paid 
to "prevention7'-the demand for movement 
and by cons~dering movement in the context of 
urban opportunity. 

in Decision Making Human Resources 
Redistribute Natural Resources 

Population Public Funds 
Stability 

Efficiency, Econom y 

and Conservation 

Urban transportation goals are viewed in 
terms of: 

(1) Saving time in travel; 
(2) Reducing operating costs; 
(3) Efficiency in the use of resources (as 
in construction costs); 
(4) Comfort and ebsence of strain, noise, 
nuisance; 

flexibility, change 
Health, safety, 

security 



(5) Increasing the productivity of the 
economy ; 
(6) Flexibility; 
(7) Reducing congestion; and. 
(8) Safety. 

Some of these goals arz ill-defined and 
even misleading. While "saving time in travel" 
is considered a goal of transportation planning. 
any observer knows that man has not been 
strivinq to do so. When a faster travel mode is 
made available or when transportation network 
speeds improve, man has opted to travel 
greater distances. Goal (1 ) above may be syn- 
onymous with "encourage" urban sprawlu-a 
goal rarely articulated. 

Reducing congestion (as In building new 
highway lanes) is another example of the prob- 
lems encountered in attempting to achieve the 
above goals, since it usually attracts more in- 
duced and diverted traffic. The positive feed- 
back loop only creates more congestion. 

Changes in  societal values and an 
emphasis on social priorities over time have 
been influential in adding additional transpor- 
tation goals to the list. This new emphasis has 
emerged through a succession of public pres- 
sures, which were triggered by "externalities" 
resulting from the previous emphasis upon a 
narrow definition af transportation. Addi- 
tionally. the poverty crisis and the riots of the 
1960's introduced an emphasis on mass transit 
and communitv development. with the addition 
ot such goals as: 

(9) Minimizing disruption to communities 
and activity patterns; 
(10) Ability to move about without an au- 
tomobile; and, 
(11) The right to transportation for the 
elderly and the handicapped. 

The environmental ethic generated such poals 
as: 

(12) Minimizing air. water. and noise 
pollution; and, 
(1 3) Aesthetics. 

The energy crisis precipitated the goal of: 
(14) Minimizing wasteful used of scarce 
energy resources. 

And finally. an emerging emphasis on orderly 
land use has led to the goal of: 

' For example see (22. p 53) 

Wilfred Owen has argued !or the flrst two elements 
In (22. p 131) Russell Tram. Dlrector of the Environmental 
Protection Agency, has echoed these arguments and has 
called for the redeslgn and reconstructlon of cltles In order 
to cure urban transportat~on 111s (35. p 1050' 

(15) Promoting and guiding sound land 
use. 

These latter goals are prominent at a time 
when conventional transportation planning is 
under attack tor its narrowness of approach. 
Not only are people becomi,ig dissatisfied wlth 
the performance of the transportation system, 
but are also critical of the transportation plan- 
ning process and the solutions resulting from 
its2 

The transportation system is  being 
rediscovered as part of the larger urban system: 
the goals of transportation and the goals of ur- 
ban society are interdependent. Decision- 
makers at ail levels of government, realizing 
this relationship, are also facing public pres- 
sures for more urderly and rational use of the 
surface areas of the Earth. 

These emerging priorities are expected to 
yield new approaches to a combined transpor- 
tationlurban life system of goals. For example. 
Owen wroie that 

What is needed is a way to combine 
tl ansport with other urban programs. 
to influence the demand for move- 
ment. and to substitute proximity for 
propulsion. The goals of better hous- 
ing, access to jobs and recr~ation. 
and other community improve1 ients 
should be the guidel ines for 
.ransportation policy (22. pp. 52-53). 

'Aany kinds of urban futures are possible. 
and transportation will plav a large part in pro- 
moting or hindering their determination. 

 optimal!^. future solutions to urban ills and 
transportation problems will attempt to com- 
bine the following elements:' 

(1 ) Technological Advances 
-Transit innovations and revlsed 

modes 
-New power sources 
-Telecommunications 

(2) Changes In Design of Communit~es 
-Cities that substitute planned ac- 

tivity systems for travel 
-Good housing. employment. and 

environment replac~ng the deslre 
to escape 

-More effic~ent political declsion- 
maklng 

(3) Changes in Values and Life Styles 
-Rev~sed work-play rhythms 
-Increased leisure time 
-Changed perceptions in the use 

of space 



Planners and ciec~sion-makers face what 
may be an impossible challenge-the in- 
telligent management of change. Richard Sen- 
nett has argued that pianning has been guided 
historically by two simplistic and disputable 
assumptions. The first is that the social, eco- 
nomic, and physrcal phenomena of the city are 
interrelated and. therefore, should be dealt with 
jointly and as a wnole. The second holds that 
changing the physical structure to influence or 
change soclal patterns is easier and preferable 
to changing first the soclal structure and then 
the physical structure (25, p. 90). 

The unified and hollstic approach to plan- 
ning requires the planner to determine unmet 
ar,d "projected needs" of the urban area and 
then to design social and economic facilities 
(the "parts") to ~neet then. Planning from this 
perspective has falled because plans have not 
been adaptive over time and have been 
bnresponsive to change. 

Perfect solutions will always elude the 
planner, but he should strive to achieve the best 
possible solutions. This will require explicit 
recognition of desired goals and careful 
analysis of the consequences of adopting alter- 
native solutions to reach them. Future solutions 
hopefully will consider both impr0vir.g means 
to facilitate travel and reducing the demand for, 
and the need to. travel. 

IV. Planning 

The Management of Change 
Planning can be defined as the man- 

agement of change or as thoughtful action to 
produce desired change. What IS critical to an 
understanding of the concept is that planning 
is an attempt to control the future The nature 
of the type of future desired by !he planner and 
h ~ s  society is highly subjective and is depen- 
dent upon factors such as the ~deology. 
philosophy. impllcit value sets, and baslc un- 
derstanding of the planner, as well as the plan- 
nlng methodologies avallable to him. Each of 
these factors provided for a range of possible 
directions and correspo,:ding futures. The sum 
effect of all the factors. however, results In a 
relatively llmited set of planning outcomes. 

If factors influencing the planner were 
static. one could predict the type of "thoughtful 
action" a given planner would exhlblt towards 
future changes. Just as changes in individual 
values and environmental condltlons herald 
modifications In both transportation systems 
and the entlre urban sphere, so also do such 
changes cause adjustments in factors ~nfluenc- 

ing the planner. As time passes and knowledge 
increases, plannlng methodologies Improve. 
values i i -~a~ge ,  2::! even ideologies undergo 
reformulation. The process 1s one of long-run 
continual flux. although in the short run there 
may appear to be a high degree of slabllity and 
even ultimate resolution of these factors. This 
dynamic quality should be kept in mlnd durlng 
the following discussions of factors Influencing 
the planner 

Ideology 
Planning occurs withln a society which has 

a given set of ideological commitments ~nvolv- 
ing accepted beliefs about the roles of both In- 
dividuals and representatives of societal In- 
terests. The very existence of these beliefs irn- 
poses constraints upon the nature and extent 
of planning acceptable to a society. Attempts to 
overturn strongly-held beliefs or to transcend 
the boundaries of acceptability are llkely to be 
resisted by the society and labeled as heretical 
or radical. Therefore. in order to understand the 
role of planning in the management of urban 
change. i t  is  useful to obtain an overall 
perspective of the ideological framework wlthln 
which such planning occurs. 

A discussion of existing ideologies must 
focus on some crltical character~stics common 
to all In order to make useful comparisons. In 
the case of plannlng ideologies (the plannlng 
components of the more general soclo-eco- 
nomic-political ~rleologles). the key for com- 
parison is control. Although a single llnear 
dimension may oversimplify what is a highly 
complex variable, for the purposes of this dis- 
cusslon it is useful to conslder control as the 
degree of choice exercised by the lndlvidual. 
Choice may vary from full control. in whlch the 
individual may be vlewed as completely doml- 
nant. to no control. In whlch the lndlvldual is 
completely subservient 

Control over choices may be characterized 
further In polltlcal terms as being a continuum 
having one extreme of absolute control by the 
indlvldual over those parts of the world to which 
he relates and another extieme of absolute 
centralized control by soclety over all In- 
divlduals. Thls continuum. shown In Flgure 1-4. 
lncludes among other things. the control of In- 
dlvidual actlons. of physlcal resources, and of 
the delegation of polltlcal power Slnce these 
choices are preclsel: those which control the 
future. and slnce thls IS the bass of the plan- 
nlng process. the speclflc role of plannlng In 
any soclety IS dependent upon the overall 
ldeology from whlch ~t IS derlved. 

Although no exlstlng soclety IS at elther 
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FIGURE 1-4 
INDIVIDUAL versus SOCIETAL CONTROL 

encr of the continuum, there are many examples world of fur trappers, voyageurs, and mountair, 
of social groups illustrating widely divergent men in the 18th and early 19th centuries. In th~s 
mixes of the elements of individual and societal era, social interaction was minimized, and in- 
control. Perhaps closest to the pole of in- dividuals consequently were able to make their 
dividual control is the now-vanished frontier own choices with regard to little other than the 



limitations imposed by their physical environ- 
ment. Few, if any, modern societies exhibit a 
comparable degree of individual indepen- 
dence. On the national level, the best example 
of a high degree of individual control probably 
is that of the United States, where individdal 
choices retain much of their early pioneer 
dominance and societal control remains 
relatively minor, although continually increas- 
ing in influence. There is a tendency for 
centralized direction to be concentrated in 
areas where growing social interaction and in- 
terdependence accompanying industrialization 
and urbanization have led to public demands 
for some societal restraint on individual 
choices in order to reduce the adverse effects 
of trie actions of one individlle! .;purl tne lives of 
others. 

The twin notions of interdependence and 
of the individual being an element ol a cottec- 
tive whole are perhaps the strongest motiva- 
tion- for shifts towards the societal control end 
of the spectrum. National policies having a 
greater degree of centralized control than the 
United States include most of the industrialized 
nations of Western Europe as well as Japan, 
Canada, and much of the newly-independent 
developing world. The Scandinavian countries, 
for example, have large private industrial and 
commercial sectors along with extensive social 
welfare measures intended to guarantee a 
minimum quality of life. On a much smaller 
scale, the modern western industrial corpora- 
tion exhibits a similar. ~f not even stronger, ten- 
dency towards centralized control of all major 
issues. This is considerably more societal con- 
trol than that found in the typical American city 
and even more so than in the relatively young 
planning departments found at the level of local 
government. 

Examples of a high degree of societal con- 
trol, with a consequent low amount of in.. 
dividual control, include both those nations 
adliering to the principles of Marxist socialism 
arid those ruled by strong military regimes. The 
Soviet Union, China. and Cuba are representa- 
tlves of the first category, in which the concept 
of the dictatorship of the proletariate is trans- 
lated into central control of almost all societal 
functions. In this system, the individual exlsts to 
serve the state and to help achieve common 
goals of material welfare and equal~ty. Nations 
ruled in recent years by military regimes In- 
clude Nazi Germany, Portugal, and Greece. 
These regimes were the antithesis of Marxism, 
and often were justified solely on the bass of 
their opposition to Marxism. Furthermore. they 
tended to be oriented towards the status quo. 

devoid of a motivating ethic for desirable in- 
stitutional change, and normally existed pri- 
marily for the benefit of a few vested interests. 
Despite these philosophical differences bet- 
ween Marxist and rnil~tary regimes, control over 
choices is highly centralized and the individual 
is subservient to the center in both systems. 

Even greater degrees of rigid central con- 
trol can be observed in smaller social groups, 
such as most military and religious organiza- 
tions. Although the concept of individual con- 
science and responsibility may be theoretically 
maintained, in practice individual deviations 
from established central norms are strongly 
resisted and often severely punished. 

In the spectrum of ideologies sketched 
above, one clearly can see different roles for 
the planner. Where central control is dominant, 
the planner conceivably may take on the roles 
of decision-maker, implementer, and even 
evaluator with regard to planning choices. At 
the other end of the spectrum, he may be able 
only to advise or at best pursuade others to take 
certain courses of action. The degree of co~tro l  
dictated by the prevailing ideology, therefore, 
must be kept in mind when one attempts to 
define the rola of planning for transportation or 
urbanization or any other type of social change. 
Values 

Planning-the management of change-is 
the formal process by whizh accepted methods 
of evaluation are used to assess alternative 
future optims regarding a system. Choices are 
made with respect to these options and finally 
recommendations are presented for the attain- 
ment of desirable future changes. 

The system of concern here is the modern 
urban environment in general and the transpor- 
tation network in particular. The transportation 
network can be considered a public system 
since it serves the entire urban community, 
both directly in the form of the movement of 
people and goods and indirectly in the form of 
its influence on both spatial and social relation- 
ships. Planning in the context of such a system 
can be described in terms of basic assumptions 
regarding planning funct~ons as well as the im- 
plicit value sets linking planning style to the 
society in which it operates. 
Basic Assumptions 

If individuals or groups are to allocate 
resources to planning, they must expect 
benefits to accrue as the result of thelr effocs. 
Three basic assumptions must be made to in- 
sure that planning will yield benefits. First, 
there must be an expectation that the planner 
will be able to predict the probable outcomes of 



various plans. Second, there must be an expec- 
tation that the planner wi' be able to differen- 
tiate on the basis of t h t d  predictions and 
choose among the alternative outcomes. 
Finally, there must be an expectation that the 
planner will have somi  influence upon the 
adoption of the chosen plan. 

The need for the first assumption seems 
obvious. I f  the planner wishes to manage 
change, he must be able to predict the conse- 
quences of alternative outcomes of various 
plans. If prediction were not possible, change 
would come about In a random manner. In most 
American cities, despite various planning 
efforts. random processes of development 
seem to have dominated the results. The long 
range solut~on may well lie not in eliminating 
planning but rather in improving the predictive 
capabilities of planners. 

The necessity of the second assump- 
tlon-the ability of a planner to choose among 
alter~n::.~%--also is apparent from the earlier 
definilio, of planning. The successful man- 
agement of change requires that the planner be 
able to select desirable outcomes and reject 
undesirable ones. i h i s  implles some set of 
selection crlterla to make the choices consls- 
tent rather than random. Although the crlterla 
for urban planning may be highly subjective In 
nature, the mechanics of determlnlng planning 
choices can be largely objective, as well be dls- 
cussed later in t h~s  report (Chapter Ill). 

Flnally. the th~rd asskrmpt~on-the ability of 
a planner to influence the adoption of a 
plan-also is necessary !or the successful man- 
agement of change. Influence involves many 
degrees of control, and may range from simple 
expression of personal preferences to direct 
manipulation of public resources. Witllout 
some Influence over the final outcome of the 
plan. the planner would have great difficulty In 
maintair'ng the necessary relevance In his 
WOfK. 
Implicit Valua Sets 

In the clnited States, lmpllclt plonnlng 
values can be found in the Issues of socletal 
control. otject~vity. realism. and concern for 
future options. These Issues normally are not 
explicltl) stated in plannlng documents, but 
the:; presence affects the entire style of plan- 
nlng. The follow~ng descr~bes the four most im- 
portant value sets currently operatlve in this 
country (although actual planning outcomes 
may not necessarily reflect these values). 

(1) Societal control: Dictator~al direction IS 

to be mlnlmized because both lndiv~dual and 
group preferences are respected. Where 

necessary, compromises are reached between 
conflicts of interests between individuals, 
groups, and planning organizations. The plan- 
ning process should be subject to influence by 
thd intended beneficiaries. Planning by a public 
agency is for the benefit of the affected people 
in general and not for the exclusive benefit of 
the agency. 

(2) Objectivity: Plans should emphas~ze 
objectivity, whereby the tacts determine the 
outcome of an issue. In planning for a particular 
soclal group, beneficlal changes are maxi- 
mized and adverse changes are minimized. 
Subjectivity based upon unsubstantiated 
preferences of the planner or some other group 
is to be minimized. 

(3) Realism: Plans are to be prepared on a 
realistic bas~s, taking Into account the exlgen- 
cies of each particular situation. Radical 
creativ~ty In plan formulation is discouraged. 
since only the conventional solution IS normally 
accep!ed 

(4) Concern for future options: Beyond im- 
mediate planning outcomes. there is concern 
for the availab~hty of future options In terms of 
resource usage. methodological variation, and 
behavioral modifications. The conservation 
ethic qf  recent years IS a prime example of such 
intet .t in malntainlng a variety of choices for 
future generations. 

Planning Philosophy 
From the basic assumptions and impllcit 

value sets above. a generaked ph~losophy and 
sequent~al approach can be outlined for 
transportation-rzlated planning In the United 
States. The assumptlon IS made that the funda- 
mental purpose of any plan promulgated by a 
pub l~c  ~nstltutlon should be to achieve the 
greatest degree of benefit for the affected com- 
munity. Thls benef~t Includes all types of favora- 
ble consequences resulting from the plan, but 
the declslon as to what IS favorable and what IS 
unfavorable must be left to the preferences of 
the ~ndiv~duals with~n the community. A plan- 
nlng outcome perceived by the affected com- 
munlty as unfavorable cannot be deflned by the 
planner as favorable. Thus, unpopular, exter- 
nally-lmposed plans are unllkely to produce 
favorable results from the standpo~nt of the 
affected population For the planrzr, therefore. 
a transportatlon plan should maxlmlze the 
social welfare of lndlvlduals In terms of thelr 
own preferences, should be freo of dictatorial 
d~rectlon, and should ashleve these objectives 
with the mlnlmum expenditure of resources. 

From a practical standpoint, transportatlon 
plannlng involves the basic questions of "Who 



decides?" and "What and how much?" Ths 
former refers to the decision-makers influenc- 
ing plan formulations, while the later refers to 
the nature and extent of the plan. The decision- 
makers include: (1) plan initiators, such as poli- 
ticians and government administrators; (2) 
planners, the experts dealing with the technical 
aspects of the problem; (3) plan users, all those 
directly using the transportation system result- 
ing from the plan; and (4) the indirectly-affected 
community, all those whose welfare is influ- 
enced by the indirect effects of the plan 

The nature and extent of a plan greatly de- 
pends upon the influence wielded by those 
controlling physical resources, the planners 
formulating alternatives, and the politicians 
and government administrators controlling, or 
at least responding to, political power. The 
necessity of reconciling the desires of these 
groups, other special interests, and the diverse 
elements of the public should result in plans 
which are realistic compromises for the given 
conditions. This realism, which in the past often 
has been based solely on the short run con- 
siderations, is becoming increasingly tempered 
by considerations of consumer protection, en- 
vironmental quality, and resource conserva- 
tion. 

An overall seven-step sequence describing 
the process of transportation planning in terms 
of the above assumptions and values might be 
as follows: 

(1)  ldentify and define the plan objec- 
tives. 
These objectives usually are given 
in crude form to the planner by 
some political or governmental 
authority. (Example: Alleviate 
transportation problems between 
points A and 6.) 

(2) ldentify and define a rationale for 
the given objectives. 
This involves the determination of 
the ~mplicit, but normally unstated, 
reasons for the orlglnal objectives 
given by the politician. (Example: A 
solution is requ~red because of in- 
creased demand for travel between 
A and B and because of present 
difficulties in satisiy~ng that de- 
mand. ) 

(3) State the fundamental propositions 
to which the planner will link the 
given objectives. 

This step involves the perceptions 
of the planner with regard to the 
relationship between transportation 
and social welfare. These percep- 
tions will consititute his planning 
philosophy and w i l l  affect h is  
choice of planning alternatives. (Ex- 
ample: The planner may evaluate 
the benefits of a rapid transit link to 
be relatively minor in terms of 
reduced highway conges,~or~ but 
relatively major in terms of provid- 
ing increased mobility to a poor, 
economically-depressed communi- 
ty. His fundamental proposition in 
this case may be that a transporta- 
tion input can and should be used to 
bring about indirect socio-econom- 
ic change in the community.) 

( 4 )  Identify, define, and predict 
changes resulting from different in- 
puts io e transportation vlan. 
Planning involves choices of what 
are hopea to be directed and con- 
trolled changes. The type and mag- 
nitude of possible changes must be 
known if rational choices are to be 
made. The types of changes con- 
sidered in the plan should not be 
viewed in narrow terms but should 
be defined as broadly as possible. 
(Example: Changes can occur in 
the technical sphere (passenger 
travel time), economic sphere 
(capltal and recurrent costs), finan- 
cial sphere (bond issues), social 
sphere (community attitudes 
towards mass transit). administra- 
tive sphere (the formulation of a 
transit zuthority), and the political 
sphere (the active assistance of 
labor unlons). 

(5) Define the range of feasible alter- 
native transportation plans and 
develop detailed alternative plans 
representative of the range. 
The alternative plans should be pre- 
pared with equal objectivity and in 
sufficient detail to allow inter-plan 
comparisons by the ultimate deci- 
sion-makers. (Example: Plans 
should show alternative routes for 
hlghways and mass transit links.) 

(6) Choose the optimum transportation 
plan from the range of feasible alter- 
native plans. 
In almost all cases, the planner has 



the responsibility of recommending 
which of the alternative plans 
should be implemented. Such a 
recommendation should be fully 
supported by a clear presentation of 
the available data, the conclusions 
drawn from this data, and, where 
necessary, the unsubstantiated in- 
ferences used to reach this deci- 
sion. (Examole: The recommended 
transit link passes through an eco- 
nomically-depressed community. 
This decision could have been 
based on relatively firm conclusions 
that the new system will provide in- 
centives for urban renewal.) 

(7) Influence the adoption of the 
chosen transportation plan. 
Since the f inal adoption of a 
transportation plan usually is made 
by political decision-makers, the 
planner cannot directly control ac- 
ceptance or rejection of a given 
~~ l f i n .  However, he can influence the 
'. 11 result through the preparation 
L; 'ne plan report, through his con- 
tinuing solicitation of the plan re- 
pcjrt, through his continuing 
solicitation of citizens' input and 
par t ic ipat ion,  and through a 
general willirlgness to make his 
personal conclusions known to the 
ultimate decision-makers. (Exam- 
ple: The planner can defend the 

plan recommendations a: public 
hearings and at informal meetings 
with oublic officials.) 

The above sequence outlines only the 
process by which assumptions and values 
operate to shape a transportation plan. A final 
critical constraint is the set of methodological 
tools and models available to the transportation 
planner. 

Methodology 
Planning methodology includes pro- 

cedures for data collection and assessment, 
schema for plan formulation, models for 
analysis and prediction, methods for plan 
evaluation, and choice criteria for plan selec- 
tion. All are tools used by the planner in bring- 
ing order into a system and in determining 
choices for the control of future changes. A 
simplified outline of the transportttion planning 
process is shown in Figure 1-5. The existing ur- 
ban system in which transportation planning 
occurs is one of extreme complexity, and the 
choices arising from this milieu are limited to 
the extent that available planning methodolo- 
gies fail to account for the real world. As a 
result, transportation planning in the past often 
was akin to narrow traffic design and only 
rarely was an integral part of comprehensive 
urban planning. Fortunately, this situation is 
changing, but substantive progress has been 
slow and the main problems remain. 

Urban transportation planning is complex 
because of the interaction between land use 
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and transportation, the wide range of choices in 
applying technology to improve transportation 
systems, the difficulties in sampling travel 
desires properly, and the uncertainties in 
~?reca~tiny future land use and future demand 
for tra;~sportation. Other problems include the 
selection of the optimum staging of improve- 
ments to transportation systems and the 
development of a continuous process for keep- 
ing transportation and land use planning up to 
date. Comprehensive urban transportation 
planning is a post World War II phenomenon. It 
originally consisted of a process of planning 
isolated facilities, such as roads, bridges, a line 
of transit, and so forth. Since each facility was 
ccqsidered to include the entire spectrum of 
planning and construction activities, there was 
no attempt to investigate the impact on other 
urban systems. 

More recently, howevar, there has 
developed an interest in the study of total 
system interrelationships arising from different 
transportation facilities. The Federal Aid High- 
way Act of 1962 requires 211 that all federal aid 
funds approved after July 1. 1965, for highway 
projects in areas over 50,000 population be tied 
to a co?tinuous, comprehensive planning proc- 
ess (361. This necessitates that the planning of 
highway projects coi~siders the entire urban 
area and involves the active involvement and 
cooperation of all the local communities, coun- 
ties, and the state highway departments. It also 
requires that the planning process be brcad 
enough both to develop much more than high- 
way programs alone and to provide plans com- 
patible with local land use goals and the eco- 
nomic, social, and cultural objectives of the 
community. 

The planning philosophy incorporated in 
recent federal acts has been translated into an 
institutionallzed planning process which is 
based on a set of analytical and mathematiczl 
models (see Appendix E). The following eight 
steps usually are followed: 

(1) Collection of land use, employ men^, 
economic activity, transportation facilities, and 
travel pattern data of existing situations; 

(2) The establishment of quantifiable rela- 
tionships between present day moveme:its and 
the land use, economic and population factors; 

(3) Forecasting land use, economic, and 
population figures for a future horizon date; 

(4) Forecasting future patterns of move- 

' For a d~scuss~on of these weaknesses, see (301 

ment and transportation demands, using the 
relationships deieloped in (1) and the predic- 
tions established in (3) above; 

(5) Allocating future trips to different 
modes of travel (modal split); 

(6) Assigning future trips to different routes 
available for each mode (traffic assignment); 

(7) Evaluation of the efficiency and eco- 
nomic viability of alternative network con- 
figurations; and, 

(8) Selecting one or a set of desirable 
transportat~on systems. 

The use of the above process was 
pioneered in  the Detroit Area Traffic Study 
(1953), the Chicago Area Transportation Study 
(1956), the Penn-Jersey Transportation Study, 
and the Tri-State New York Metropolitan Study. 
Subsequent studies followed in all major cities 
of  the world. These studies had a heavy 
emphasis on data and conlputerized "models." 
They also are characterized by their high costs 
which range between $1.00-$1.50 per capita. 
The assumptions which are built into the con- 
ventional urban transportation analysis models 
have resulted in a number of shortcomings and 
weaknesses." These shortcomings include: 

(1) The models have not considered the 
whole transportation system but only those 
variables for which it was relatively easy to col- 
lect data. For many studies, only thrae types of 
variables, namely, economics, population, and 
land use have been used. The response nf 
transportation systems to such variables as 
politics and human factors have been given lit- 
tle or no treatment in these traditional models. 

(2) The equations in these models have 
been static and non-icteracting. Future projec- 
tions of these equations do not provide informa- 
tion for the transition period. There is a need to 
formulate dynamic equations that show time 
dependency and permit predictions for any 
future time. The equations also should show an 
interacting effect since the variables are inter- 
!elated in such a manner that a change in any 
one variable is propagated through?l~t the 
system. 

(3) The models were developed basically 
for highway vehicles rather than an overall 
transportation system. For example, the tradi- 
tional models for modal split were developed 
simply to divide trips into auto vehicle trips and 
transit passenger trips. In addition, existing 
models do not account for trips that will be 
taken by new modes of transportativn now 
being developed and implemented. 



( I )  Conventional model systems do not in- 
tegrate present traffic engineering and control 
technology Into the overall planning process. 
The analysis of short-run solutions to traftic 
problems (e.g., route capacity, traffic flow and 
control, etc.) is usually applied only after the 
overall planning has been ~ompleted.~ The in- 
tegration of concepts of "traff~c managepent" 
into long-range forecasting and planning 
efforts hither!,) has been neglected. The two 
technolog~es presently are vlewed as two se- 
quential steps, rather than a unified methodolo- 
gy. 

(5) There is increasing concern that 
models place undue emphas~s on large-scale 
planning and on region-wide transportation 

For a coverage of traff~c englneermg techn~ques. 
see (6. 11. 29) 

Book References 

systems at the expense of community and 
neighborhood concerns. This has sugqested 
the need for the recent emergence of increased 
community participation as a significant input 
into transportation planning. I t  has also 
promp!ed some recent conceptusl a;iif+s in both 
!he iviorities and scale of planning efforts, 
Such emphasis 1s maiifested in improved and 
6; panded methodologies for the evaluat~on of 
alternative proposals. 

The above represents the major directions 
in which transportation planning mefhodolo(jy 
is moving at the present time. These directions 
basically encompass the development of poli- 
cy-orienteJ models which ars useful for explor- 
cng the consequences of both shorc-run and 
long-run proposals. The planning technology 
of :he futdre hc;:dfully also wi l l  be more 
dynamic and multimodal, w ~ l l  account for the 
role of human factors, and w ~ l l  be more respon- 
sive to community and neighborhood goals. 
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Chapter 11 nificant interest in de-emphasizing its total role 
in the nation's urban transportation system in 

TRANSPORTATION TECHNOLOGY favor of a more balanced one. 

Introduction 
For thousands of years, man's primary 

modes of transportation were his feet and 
water-borne logs (perhaps the first levitated 
vehicles). On land, when he did not walk, he 
learned to use various domesticated beasts: the 
horse, first tamed and ridden in Japan-its 
westward spread altered the political and social 
history of Europe; the reineeer and Lapp deer 
native to Siberia and the Lapps of northwestern 
Europe enabled the Tungus traders to travel 
enormous distances with well-trained teams; 
the camel made life and civilization possible in 
the oases of :he Sahara; the Indian elephant 
with its great strength and intelligence was 
early used for transporting heady loads for road 
and bridge building. 

Each technological change in transporta- 
tion brought with it new patterns of life, wealth, 
and power. As the horse yielded to the train and 
the horseless carriage. pre-industrial culture 
was transformed into the industrial age. Man 
tcok to the air in balloons. dirigibles, and 
airplanes. He has orbited the Earth and driven 
on the moon. 

On land. the horse-drawn trolley was 
replaced by the elcctric trolley which in turn 
gave way to the motor bus. In the 1930's the bus 
was widely used for transportation. but now it 
has been replaced largely by the automobile 
which has become the predominant mode of 
land transportation. Once the automobile 
became established, it helped create a pattern 
of settlement that could not exist without it. 
There is general agreement that the privately 
owned automobile is here to stay. at least for 
the foreseeable future. Such forecasts are bas- 
ed on the ab~lity of the automobile to provide 
maximum levels of convenience, privacy, com- 
fort, and flexibility in getting people from their 
origin to their destinations whenever they so 
desire. The almost complete dependence on 
the automobile has, however, resulted in unac- 
ceptab!e levels of congestion, aesthetic 
deterioration, demand for land spaces, and air 
pcilution. Petroleum burning vehicles are esti- 
tnated to be the cause of from 10 to 60 percent 
of man-made air pollution depending on 
whether the basis for the estimate is mass emis- 
sions or toxicity of the emissions (15). 

In addition to the behavioral and institu- 
tional aspects of such a shift in emphasis whrch 
are discussed in Chapter Ill, a major national 
commitment has been made to the development 
of new technological alternatives. The new 
awareness of the necessity for environmental 
protection, resource conservation, safety, and 
the equitable distribution of wealth and oppor- 
tunity has injected a new set of ethical values 
into priorities for research, development, and 
demonstration efforts in the transportation sec- 
tor. A variety of old propulsion and levitation 
systems are being revived, irvhile innovative and 
imaginative solutions are being experimented 
with simultaneously. 

This chapter reviews a number of recent 
and current developments in the field. The first 
six sections deal with the private automobile, 
bicycles, bus-based transportation systems, 
variations of railway systems. personal and 
group rapid transit (PRTIGRT! and dual-mode 
systems. and vertical takeoff and landing 
(VTOL) aircraft. The next sections of this 
chapter discuss alternative guidway systems, 
and compare the cost and energy consumption 
characteristics of the different technologies. A 
final section discusses the potmtial for com- 
bining the desirable features of these diverse 
systems into a unified composite system. 

"It's too ridiculous!" cried 
Alice, losing all her patience this 
time. "You-ought to have a 
wooden horse on wheels, that you 
ought!" 

"Does  tha t  k i n d  g o  
smoothly?" the Knight asked in a tone of great 
interest, clasping his arms .round the horse's 
neck as he spoke, just in  time to save himself 
from tumbling off again. 

"Much more smoothly than a live horse," 
Alice said, with a little scream of laughter, in 
spite of all she could do to prevent it. 

"1'11 get one," the Knight said thoughtfully 
to himself. "One or two-several." 

-Le~ is  Carroll 

The Automobile 

The conflict between the desirable features Introduction 
of the automobile and its undesirable concomi- Whatever sociological factors are at work 
tapt by-products, has recently attracted a sig- i n  the rap~d ly  shift ing character of our 
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Metropolltan scene, certainly the availability of 
the automoblle and a rapidly expanding high- 
way system are playlng a major role In the tran- 
s l t l on .  D u r ~ n g  the  past decade u rban  
metropolltan regions, partlcularly those located 
on the seaboards. have grown significantly 
both In population and In physlcal size. Recent 
forecasts lndlcate that whlle the proportion of 
the population llving In metropolitan areas will 
contrnue to grow. the residents there will 
become lncreaslngly less crowded. In 1920. 
there were 6,580 people per square mile in 
metropolltan areas; In 1960. the number drop- 
ped to 4.230; and by 2000 the estimated density 
decreases to 3.720. The lower densities clearly 
illustrate the Increasing physlcal extent of the 
metropolltan areas. partlcularly the growth of 
suburbla (44). 

A forecast by the Trl-State Transportatior! 
Comm~ss~on (37) for residents of the New York- 
New Jersey-Connecticut metropolltan region 
stated that to handle the expecied population 
growth "wl!hout undue congestion" would re- 
quire addlng each year "700 mlles of local 
streets, 150 mlles of upgraded arterial roads 
and 70 miles of Iimlted-access highways " 
Furthermore. a report on transportation prob- 
lems In the Northeast Corridor. prepared for the 
Department of Transportation (DOT). predicted 
the continuing dominance of the automoblle. 
partlcularly for short business trlps and fam~ly 
travel (34). No matter how one vlews the auto- 
mobile's role in our soc:e!y. one fact seems cer- 
tain our children will be viewir,g a lot more of 
them. And whatever one's feelings may be con- 
cernlng the accompl~shments of the "Hlghway 
Lobby." thls jugernaut not only continues to 
roll along but appears to be accelerating. 

The Bureau of Pub l~c  Fioads recently 
released flgures lndlcatlng a 20 percent In- 
crease In the number of Federal-a~d hlghway 
and bridge constructlon contracts granted In 
1969 as compared with the previous year. The 
dollar amount of these contracts. oamely $5.1 
billion, represented a 42 percent Increase over 
1968. Thls expenditure shows a certain level of 
restraint on the part of the Federal Highway Ad- 
minlstratlon since "the hlghway trust fund IS 

generating more than S5 bllllon a year and cur- 
renily contalns a $3 bllllon surplus (35). How 
long the trust fun0 will survive. or In what form. 
1:; now being hotly debated. In any case. ~t ap- 
pears certaln many more mlles of roads will be 
constructed 11 for no ather reason than to ac- 
commodate all the new cars and trucks to be 
built in comlng years There are appro xi mat el*^ 
108 mllllon motor vehicles In the United States 
today and by 1980 DOT estimates there will be 

134 million. According to DOT'S annual esti- 
mate, these vehicles traveled 1.071 billion miles 
on our highways in 1969. a 5.4 Dercent increase 
over 1968. Approximately r l c l l  these miles are 
drlven in urban areas, 50.9 percent in  1969 and 
50.3 percent in 1968 (48). 

Current research and development pro- 
grams on automotive propulsion systems have 
concentrated primarily on two major areas: 
first. reducing the emissions of the standard 
Ottocycleengine by (a) exhaust gas treatment; 
(b) modifying the Otto cycle itself; or, (c) 
modifying the combustion chamber con- 
figuration; and, second. seeking acceptable 
replacement systems such as (a) other internal 
combustion engines; e.g., advanced diesel 
engines and rotary or "Wankel" con- 
figurations; (b) various external combustion 
engines such as the steam and organic 
Rankine engines, gas turbine (Brayton cycle) 
engine. and the Stirling cycle; and, (c) electric 
drives. Two other areas, however. which 
perhaps are equally as basic and yet have not 
beell rigorously addressed are the significant 
difference between peak-power demand and 
power levels required during vehicle cruise and 
the economical use of fud. The la3er is known 
more specifically as the improvement of 
automotive energy conversion and utilization 
efficiency by (a) reducing vehicle weight and 
drag (both coulombic and aerodynamic. treated 
in  a later section) and (b) providing the 
capability of rapid and efficient regeneration 
and storage of vehicular kinetic energy nor- 
mally dlsslpated in braking. 

The following sections will discuss auto- 
mobile propulsion systems and emissions, 
power requirements. hybrid vehicles. and ener- 
gy storage. A concluding section will describe 
the path to be charted for the future of automo- 
bile technology. 

Emissions and Propulsion 
Although the United States has committed 

Itself to cleanlng up the internal combustlon 
engine rather than to developing new technolo- 
gies. society has since been informed by the 
automobile man~facturers that there is not 
enough tlme to overcome the technical prob- 
lems presented by pollution con:rol devlces. 
Consequently. the deadlines for automobile ex- 
haust em,sslons standards have been extended 
(see Table 11-11 and the prospect for future ex- 
tension IS almost certain (32. p. 18). 

To understand the modiflcatlons requlred 
to reduce the emissions of the standard internal 
combustlon engine (ICE), a basic understand- 
ing of the fundamental parameter of the ICE 



TABLE 11-1 

AUTOMOBILE EXHAUST EMISSIONS STANDARDS 
(in grams per mile) 

Hydro- 
carbons 

federal 3.4 
Calif. 3.4 

Carbon monoxide 
federal 39.0 
Calif. 39.0 

Nitrogen oxides 
federal - 
Calif. 3.2 

?973 1974 1915 
Original 

1975 1976 1976 1977 
Interim Original Interim 

1.5 0.41 0.41 0 41 
0.9 0.41 Carbon monoxlde 

15.0 3.4 3 4 3.4 
9.0 3.4 Nltrogen oxldes 

3 1 0.4 2.0 0.4 
2.0 0.4 

combustion process. i.e.. the airifuel ration 
(AF). and the alternatives available. catalytic 
reduction andlor oxidation, is necessary. In the 
ideal Otto-cycle. the theoretlca! c a i m u m  effi- 
ciency is a function of the compr6:ssion ratio 
only. and is independent of A,'F. however, on 
the basis of the ideal air-fuel cycle the AiF has 
an effect on thermal efficiency. whlch increases 
as A/F increases. The speciflc fuel consump- 
tion decreases as AJF increases resu!ting In im- 
proved fuel economy. The emlssions associ- 
ated wlth the Otto-cycle engine are qualitatively 
shown In Figure 2-1 as a function 8f A/F. The 
emissions of Hydrocarbons (HC) and Carbon 
Monoxide ICO) decrease as the A!F IS In- 
creased wt.ile the oxides of Nitrogen (NOx) 
emlssions peak just above the stoich~ometr~c 
point (the polnt at which precisely enough ox- 
ygen is present to completely combust all of the 
fuel to H1O and CO,). The baseline Otto-cycle IS 

operated stoichiometrically and although a 
substantial reduction in HC. CO. and NOx) 
emiss~on levels would be achieved by further 
increasing the AIF. s l~ch operation would have 
serious deleterious effects on vehlcle perfor- 
mance and overall drivability. As a result. the 
em~ssion control technique most actlvely pur- 
sued by the automobile manufacturers has 
been the cptalytlc treatment of exhaust gas 
coupled wlth exhaust gas recirculation (EGR). 

An example of combustlon chamber 
modiflcatlon IS the stratified charge engine. 
Because of the manner In whlch fuel IS admltted 

to the combustlon chamber. the mixture In a 
small vclume around the spark plug IS much 
richer than the maln alr-fuel supply Upon ignl- 
tion. this rich volume read~ly Ignites and it. In 
turn. ignites the main air-fuel mixture wh~ch IS 

much leaner More than one method s used to 
attaln stratlflcatlon of the alp-fuel mlxthre wlth~n 
the combust lon chamber In an englne 
developed by Texaco. stratlficatlon 1s a: hieved 
by creating an ~nlet-a~r vortex. Combus-:on oc- 
ccrs near the end of the compresslor stroke 
when fuel IS ~njected Into the cyllnder a-d Im- 
mediately ignited by the spark plug. This ~gnl -  
tion occurs in a fuel-r~ch mixture near the spark 
plug result~ng in a statlonary flame front Addi- 
tlonal fuel IS injected. mixed with the alr. IS lg- 
n~ted. and enters the flame fron? The excess of 
oxygen In the cylinder insures more complete 
c o m b u s t i o n  t han  t ha t  o f  r a r b u r e t e d  
homogeneous alr-fuel mixtures resulting In 
decreased levels of CO and HC The Honda 
stratifled-charge englne whch passed the 1975 
EPA emissions requirements. has dual carbure- 
tlon for a rich and lean mixture In each cylinder 
Thus each cyllnder has two Intake valves and 
one exhaust valve The rich mixture IS ~ntroduc- 
ed through ~ t s  own valve IR close proxlmlty to 
the spark plug whlle the lean mixture enters the 
maln cylinder valve That IS. the alr-fuel charge 
IS stratifled mechanically rather than f l u ~ d  
dynamically. 

As for propuls~on zjstems. ~n the pa5t 
decade. efforts to develop acceptable replace- 
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ment systems have been enormous in number. 
Such advanced automotive propulsion systems 
are customarily divided into two groups: com- 
bustion-type and non-combustion type. The 
combustion-type prime movers are categorized 
as either internal or external combustion 
systems. Included in the former are the fuel in- 
jected Otto-cycle engine. the diesel, and the 
Wankel rotary configuration engine. while the 
steam engine (Rankine cycle), gas turbine 
(Brayton cycle) and Stirling engine make up the 
externalcombustion category. As for non-com- 
bustion systems. these include all-electric and 
flywheel driven vehicles. A detailed description 
of these systems and others including the rela- 
tive characteristics, merits and limitations of 
each. as well as future potential, has been tre- 
ated extensively in the literature and well 
beyond the scope of ..his report (1 ). 

Automobile Power Requirements 

The power required to propel an automo- 
bile can be broken down into thme main com- 
ponents: (1) power required to overcome the 
rolling friction of the tires on the pavement; (2) 
power required to overcome aerodynamic drag 
forces; and, (3) power losses in the drive train 
between the engine and the rear uvheels. 

The power required to overcome tire roll- 
ing friction is illustrated in Figure 2-2 for 
several vehicle weights. One can note that the 
required power increases directly as the weight 
increases. The curves also vary somewhat with 
tire inflation pressure--high tire pressures, 
although causing a somewhat harsher ride, 
serve to reduce the power requirements; low 
tire pressures, of course. havt; the opposite 
effect. 

SPEED (MPH) 

NOTE: Typical passenger car tires 
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The power required to overcome aero- 
dynamic drag is not directly a function of 
weight, but is related to weight through the size 
of the car. It is also a function of the degree of 
streamlining of the vehicle. Figure 2-3 shows 
the variation in power required with velocity as 
a function of vehicle streamlining and size. For 
a given forward speed, the power required to 
.>vercome aerodynamic drag varies considera- 
t ly depending on vehicle streamlining and 
~ i z e .  Comparison of Figures 2-2 and 2-3 shows 
that tire rolling frictlon is larger than aero- 
dynamic drag at speeds below approximately 
40 mph, while aerodynamic drag is more impor- 
tant at speeds above this value. Thus, for vehi- 
cles designed to operate mainly in an intraur- 
ban drlving situation, kee~ing the weight down 
should be a primary objective. For high speed 
Intercity driving, the prime objective in redu- 
cing the power requirements should be to have 
an aerodynamically designed vehicle of small 
physical size. 

The power losses occuring in the drive 
system vary greatly with such factors as gear- 
ing, standard or automatic transmission, and 
number of bearings in drive train. The type of 
transmission has probably the single greatest 
effect. A reasonable average power loss at 
design conditions IS probably 20 percent of the 
engine power. Therefore, the engine power re- 
qulred for operation at a constant speed is ap- 
proximately 20 percent higher than that re- 
quired at the rear wheels to overcome tire fric- 
tlon and aerodyramlc drag. 

The total engine power required for con- 
stant speed operation is the sum of the power 
requirements from Figures 2-2 and 2-3 plus ap- 
proximately 20 percent for transmission system 
losses. Figure 2-4 illustrates the combination of 
these power requirements for various vehicle 
configurations These values of power requlred 
are considerably less than the rated horse- 
powers of today's automob~le engines because 
the size of automobile engines are iuow deter- 
mined by acceleration requirements rather than 
by power requirements for cruise at a constant 
speed. Thus. typical engines end up being 
sized about five times more powerful than 
would be requlred for steady operation, result- 
ing in the engine being less efficient at rpms 
significantly different from the deslgn rpm This 
fact IS the bas~s for design concepts such as the 
hybrid vehicle to be discussed In a later sec- 
tion. 

To estimate the effects shown in Figure 2-4 
on the fuel consumption of an automobile 
engine, consider the fact that the average con- 

ventional, 4-cycle internal combustion engine 
requires a minimum of 0.5 Ibs. fuel per hour per 
engine horsepower, i f  operating at the design- 
ed rpm. Thcs, as the required power increases, 
the fuel consumption also increases. Another 
way of saying it is that the gasoline mileage 
(miles per gallon) decreases as the speed, or 
vehicle size and weight increases. 

Application of typical fuel consumption 
values to the power curves of Figure 2-4 would 
give mileage curves approximately as shown in 
Figure 2-5. 

In summary, the figures presented clearly 
show the dependence of fuel consumption on 
automobile size. Limiting tht size of future au- 
tomobiles can go a Ion4 way toward reducing 
the total fuel consurr2d by the automobile in 
the transportation czctor of our country. 

Hybrid Propulsion Systems 
To cruise at fl eeway speeds requires very 

little horsepower, but t6 accelerate to freeway 
speeds at a satisfactory late may require peak- 
power outputs exceeding cruise levels by a fac- 
tor of three to five. Even in congested urban 
driving situations. peak-power demand may be 
quite high when accelerating away from traffic 
signals, only to be followed by cruise at 30 or 35 
mph where power required is miniscule. 
Although automob~le manufacturers are often 
chided for their use of large engines. not with- 
out some reason, the fact remains that the gulf 
between power required for vehicle accelera- 
tlon and vehicle cruise is large. Any technique 
serving to somehow average the power demand 
would be advantageous since a smaller engine 
could be used. Replacement of a large internal 
combustion engine wlth a smaller external 
combustion engine with little or no loss in per- 
formance would be a significant improvement, 
but one obviously requiring the use of stored 
energy. 

On-board energy storage. or more broadly 
the conservation of vehicular energy. IS dlrectly 
related to the problem of efficient fuel utlliza- 
tion The problem of fuel economy has not 
recelved appreciable attention from either the 
technological community or from the con- 
sumer; and as a result of many contributrng fac- 
tors, a gross measure of automotive efficiency. 
the number of miles drlven per gallon of 
gasoline, has been decreasing monotonically 
sincz 1940 until it now stands at less than 13 
miles per gallon on a nationwide basis. (47, p. 
153) Perhaps the current trend toward smaller 
automobiles will reverse this tendency, but 
posslble galns likely will be at least partially 
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nullified by emissions control measure, many of 
which tend to degrade fuel economy. 

Another factor bearing adversely upon fuel 
economy, as well as engine emissions, is the 
type of driving cycle encountered by those who 
live in sprawling urban-suburban complexes. 
These cycles frequently consist of a high-speed 
segment on a freeway, complemented at one or 
both ends by a series of start-stop segments of 
limited duration and low speed. Current trends 
strongly suggest that this type of driving will 
become even more  common as the 

metropolitan complexes continue to grow at a 
rapid pace. The type of vehicle meeting all of 
these requirements to some degree would be a 
modest sized (2500 to 3000 Ib. weight class) 
automobile powered by a hybrid propulsion 
system Very briefly, the design philosophy is to 
store on board the vehicle a relatively modest 
amount (400 hp-sec) of energy capable of (1) 
rapid and efficient recycling to meet high tor- 
que and high peak-power demand, and (2) 
highly efficient regenerative braking such that 
much of the kinetic energy normally dissipated 



in the brake linings can be reused in subse- cle prime-mover and E the amount of on-board 
quent vehicle acceleration. Consequently the energy storage capaticy. Then we categorize 
system is a hybrid, but not in the usual sense. various types o! design concepts on a plot of P 
To illustrate, let P denote the power of the vehi- versus E as shown in Figure 2-6 

FIGURE 2-6 
PRIME-MOVER POWER 

VWSUS 
ENERGY STORAGE CAPACITY 



The point labeled @ denotes the conven- 
tional design having no stored energy while 
point might represent an electric automobile 
relying entirely upon storage batteries. The 
general area specified by @) is the usual hybrid, 
having a small prime mover running more or 
less continuously to "top off" the primary ener- 
gy storage system. The general area of 
point @ represents a small energy storage 
capacity along with a medium sized prime 
mover. 

Hybrid designs are customarily divided 
into two categories, series and parallel. In the 
series system shown in Figure 2-7 all of the 
prime-mover power is converted into electrical, 
mechanical or hydraulic power which is then 
used either for storage (in a battery, flywheel, or 
hydraulic accumulator) or fcir driving the 
wheels, depending upon the instantaneous 
vehicle power demand. That is, if the power de- 
mand exceeds the capability of the prime- 
mover, excess power is drawn from the storage 
device. Otherwise, part of the prime-mover 
power is used to "top off" the storaye system. 

In the parallel system shown in Fi:;ure 2-8 a 
conventional transmission is used to drive the 
vehicle mechanically in the usual fashion. The 
stored energy system provides power in 
parallel with the prime-mover, and only a small 
portion of the prime-mover is tapped to charge 
the storage system. 

Energy Storage 
The amount of energy that is stored aboard 

the vehicle depends of course on the particular 
"hybrid" concept followed. Whatever this 
strategy, the energy storage device must meet 
certain design criteria; it must have the capaci- 
ty to: 

(1)  store on-board the veh~cle 
enough energy to meet the time 
and/or distance requirements as 
determined by the particular hy- 
brid ph~losophy chosen. Foi ex- 

ample, in the hybrid concept 
specified b\* 4 only a small 
amount of energy woirld be re- 
quired to negotiate a single ac- 
celeration; 

(2) provide the capability cf .;;id 
and efficient energv r ,cycling 
(both ir, a c c e l e r ~ . ~ o n  and 
deceleration) to meet the high 
torque and high peak-power de- 
mands typically encountered in 
urban driving situations. The 
parameter of Interest here is the 
pwer  density, the rate at which 
energy can be extracted or put 
if?, per unit weight ot system; 

(3) prov ide  h i g h l y  efficient 
regenerative braking such t ,at 
much of the vehicle's kinetic 
energy normally dissipated in 
braking can be reused in subse- 
quent acceleration; aqd, 

(4) repeat the charge-discharge cy- 
cle more or less indefinitely. 

The near-term available methods of shar- 
ing energy for mobile and applications and a 
comparison @f the energy density. power densi- 
ty, and cycle life (19) is given in Table II-II. 

A detailed analysis of the third criterion 
(given i~ Appendix F) shows that the energy 
normally wasted as heat in the brake linings 
during the deceleration segments of a typical 
driving cycle is well worth saving for subse- 
quent recse, at least in principle. Whether it is 
worth saving in practice depends upon who 
efficiently the energy can be recovered, stored, 
and reapplied to the wheels, all of which will be 
considered later. 

Conclusions 
While one cannot accurately predict what 

the futlrre nolds for the automobile and 1 -ban 
ground transportation, one fact is certain: 
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:ransportation is at the threshold of an era 
marked by (1) a continuously greater emphasis 
on moving and accomodating people rather 
than vehicle;, and (2) the development of ener- 
gy-eff icient vehicles and transportation 
systems or more correctly. the optimal match- 
ing of the vehicle or transportation mode to the 
correspocding need. 

Another trent no less apparent. is the con- 
t i nued  p h y s i c a l  expans ion  of u rban 
ms;~opoli tan regions as we1 l as the correspond- 
ing decrease in urban population density which 
is expected to be halved in the 100-year span of 
the present century. With well over 3 third of the 
population in the United States now living in 
suburbia and with a forecast of one-half living 
there by 1985, it is difficult to imagine how the 
present and persistent reliance on the automo- 
bile might be diminished or even substituted by 
some other mechanism or system. 

When thess two trende(1) accomodating 
people rather than vehicles, and (2) sprawling 
metropolitan areas with decreasing population 
densities--are juxtaposed, the result is an ap- 
parent impasse. To Imagine how such a prob- 

lem might be resolved is even more difficult. 
Whatever the "vehicle of the future" may 

be, the ratio of automobiles to people is not 
going to level off as many have suggested. As 
Doxiadis wrote, 

We must ask ourselves whether we 
do not need more vehicles; even 
perh~ps, as I believe, one automo- 
bile for every c~tizen young or old. 
poor or rich. If so, we must specify 
the city and the automobile accor- 
dingly. Only then wil l  the goals 
define our further actions (3, pp. 
$1-54). 

What is needed in the way of the automo- 
bile is a much improved version of what pre- 
sently exists; an automobile designed to 
operate w~th (1 1 acceptable performanc~ and 
comfort on today's inner and outer loops, and 
tomorrow's way-outer loops, as well as (2) effi- 
cient (energy-w~se) and iearly emissions-free 
capability in the start-stop-wait situatior, en- 
countered in tt-e city proper. !t must hav? e 
range of several hundred miles and be at least 



as reliable and safe as present models. So as 
not to preclude carpools in the commuting 
situation, and family use on shopping and 
pleasure excursions, the automobile must be of 
reasonable size and capacity. Finally, its cost 
must no1 substantially exceed our present ex- 
pectations. Such a vehicle would be: (1) of the 
2.500 to 3.000 Ib. weight class; (2) aero- 
dynamically streamlined (including the p:oper 
frontal design and undercovering) with a com- 
bined drag coefficient-projected area (CDA) 
qua! to 5 or 6 rather than 10 or 12; (3) capable 
of seating up to 5 or 6 total passengers or han- 
dling a sufficient amount of cargo as is only oc- 
casionally required by the majority of autorno- 
bile owners; and, (4) powered by an energy-eff i- 
cient. regenerative hybrid propulsion system 

with both steady-state, prime-mover-direct- 
drive capability and a modest-sized energy 
storage cepacity that would augment prime- 
mover power during peak-power conditions 
andlor as desired within the urban area. 

Buges and Bus-Based Systems 
For more than a century, the bus has been 

used to transport people in urban areas. Long 
experience with variations on this mode have 
generated a vast amount of information on its 
uses; however, it has also suffered from the 
well-known problem of contempt which comes 
with familiarity. The city bus today is little 
changed from the first one and with the possi- 
ble exception of air conditioning. there is little 
attractive difference between the 1974 bus and 

Storage System 

TABLE 11-11 
ENERGY STORAGE TECHNOLOGY 

Electrochemical Storage 

Lead -Acid Batteries 

Nickel -Cadmium Batteries 

Kinetic Energy (Flywheels) 

Oerliken Electrogyro 

Maraging Steel 

4340 Steel 

John Hopkins Univ. 

Defor mable Solid Bodies 

Steel Spring 

Natural Rubber Band 

Compressed Gas 

Energy 
Density 
WhIlb 

Power 
Density 

Deep (75%) 
Discharge Cycle 
Life, Cycle 
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self. The benefits and costs of bus mass transit 
systems are greatly dependent upon how the 
vehicle is utilized. Of course, this specific 
utilization will have some feedback effects on 
the design of this mode which is most efficient. 

As a first step in examining bus systems, 
one can examine the nature of the vehicle 
itself. Major characteristics of buses are their 
capacity for carrying from six to sixty or more 
passengers. their use of the public roads; and, 
their variety of propulsion systems. with diesel 
and gasoline engines predominating. The costs 
of the vehicles themselves range from less than 
$10.000 to more than $50.000 with most falling 
within that range depending upon size and 
equipment. These costs should be considered 
in the light of the longevity of buses. since 
iarge, initially expensive buses have been 
known to give millions of miles of service over 
decades of use. On the other hand, some of the 
smaller vehicles have been referred to as 
"throw-away buses" because their design life 
is so short. 

Stretched-cab limousines seen at airports 
should also be included under this aefinition of 
buses. Since conventional taxis are designed 
for indivldualized, rather than mass. service 
they are not included here. 

The initial cost of the bus is only a minor 
element of the total cost. Indeed, one of its ad- 
vantages for low density areas is the low capital 
cost required. One may want also to consider 
garages and some portion of the costs of roads 
and iraffic control facilities to get a falr com- 
parison with other modes. However. there 
would still be a tendency for costs per hour or 
costs per trip to be dominated by the operating 
costs, which will vary somewhat depending 
upon the type of system. In most cases the bulk 
of the operating costs will be labor costs which 
vary little with the type of systam (27, p. 13). If 
one very careflrlly controls the parameters of 
the system. then comparison might be made on 
a cost per mile or cost per hour basis for buses 
and other modes. Figure 2-9 represents such a 
comparison. However, these costs will differ 
from city to city and will be particularly sensi- 
tive to prevail~ng wage rates for drivers of the 
buses. 

yield 84 passenger-miles per gallon compared 
to 9.1 passenger-miles per gallon for the stan- 
dard urban commuting auto. Even off-peak 
buses with only twelve passengers yield 40 pas- 
senger-miles per gallon. 

Here again one must be cautious about 
"typical" figures. but the range of difference in 
the figures indicates that one can safely say 
that bus transportation can move more people 
using less petroleum. In addition, the energy 
saving, accomplished by a reduction in pollu- 
tion per passenger mile. is another desirable 
feature for transportation modes of the future. 
Studies of hybrid vehicles suggest that city 
buses are operated in such a way that energy 
storase innovations are particularly effective. 
Hence. future developments may make a hybrid 
bus even more energy-efficient than current 
models. A discussion of energy collection and 
storage techniques and their prospects can be 
found in Appendix F. 

Having discussed the characteristics of the 
bus in very general terms, the next step is to ex- 
amine various systems in which it might be 
used. Flexibility is a useful means of differen- 
tiating types of service, since it is important 
both for ridership and unit costs of operation. 
Whlle there are alternative approaches, this 
discussion will focus on the following types of 
service: ( I \  fixed route; (2) subscrlption; (3) 
route deviation; and, (4) dial-a-ride. 

Fixed route service is the conventional 
system of laying out a path to be followed 
repeatedly with stops along the way to pick up 
and discharge passengers. Subscription ser- 
vice is very similar to fixed route, but the pre- 
cise route is determined by standing individual 
orders to go from one point (e.g., home) to 
another (e.g.. work) at a specific time of the day 
and week. While fixed routes are impersonal at- 
tempts to serve groups of random riders. 
subscr~ption service is designed for particular 
individuals who have committed themselves to 
be patroms. Route deviation, like subscription. 
is an attempt to be more responsive to users by 
leaving the established route to pick them up at 
the door of thelr origin or destination when it is 
with a prescribed distance. Dial-a-ride is even 
more flexible because time of departure is 

While labor seems to be ths most important determined by the rider; he is picked up at his 

quantitative source of cost, current interest in location and discharged at the of hls 

enerav efficiencv warrants at least some dis- destination. .. . 
CUSS~O~I with respect to the use of petroleum As one goes down the list of types of ser- 
and other fossil based resources by buses. An vice, he can see that they involve increasing 
examination of Table II-Ill shows that various flexibility to fit the needs and desir~s of passen- 
sized buses look favorable from a purely ener- gers with respect to time and space. Perhaps 
gy-comsumptive perspective. Rush-hour buses the next step is toward indivldualized taxi ser- 



TABLE 11-111 
ENERGY EFFICIENCY OF HIGHWAY VEHICLES 

Vehicle Passengers Passenger MilelGal Ion Speed 

Rush Hour Bus 42 

Off Peak Bus 12 

Microbus 5 

Limousine 10 

Small VW 1 

Standard Auto 1 

Heavy Auto 1 

Ref: Rice, Richard A. , "Historical Perspective 
in Transport System Development, " Pro- 
ceedings of the Transportation Research 
I nstitute, Carnegie-Mel Ion University, 1970. 

vice which does not provide for shared rides. 
Increasing attention to the patron's tlme 
schedule and trip patterns increases the 
desirability of the mode. However, vehicle pro- 
ductivity goes down with increasing flexibility 
and costs per trip are therefore increased when 
the trip is made more desirable. If buses and 
drivers are ased to decrease the time and dis- 
comfort of the rider, they cannot physically han- 
dle as many riders. With fewer riders the costs 
of the bus and driver will be spread over a 
smaller number of trips and the cost per trip will 
be higher. 

By looking only at the cost. one might con- 
clude that financially struggling mass transit 
systems are foolish to offer anything but fixed- 
route service. Given the same number of pas- 
sengers, :he f~xed-route system definltoly is 

going to be the least expenslve per passenger 
mile. yet the number of passengers is not likely 
to be the same. If the established system re- 
quires one to expend significiantly more than 
twice the t~me for a trip in a car, he is much less 
l~kely to choose public transportation, particu- 
larly i f  much of the delay is at a transit stop. 
rather than in the comfort of his own home, or at 
least in a warm. dry structure. Costs per t r~p  of a 
fixed-route bus will be very high indeed if very 
few people decide to make their trip by that 
mode. If increased flexibility and better service 
encourage greater ridership, then vehicle pro- 
ductivity can go up rather than down and costs 
per trip can be lower. Moreover, slnce riders 
pay fares, there may be financial benefits to in- 
curring the higher costs. So long at the addi- 
tional costs ~f prividing flexibility are covered 



by additional fares, transit systems should Michigan, has been popular enough to get 
moveinthisdirection,eventhoughtheir voterstoapprovehigherpropertytaxesforin- 
operating deficits will not be completely elimi- creased service. 
nated. 

Whether the innovative, demand-respon- 
sive systems will increase revenues enough to 
justify their costs is a matter open to debate. 
Karl Guenther. Dial-a-Ride Program Manager 
of Ford Motor Company, spoke out positively 
for demand-responsive services. His research 
and experience with operating systems led him 
to the following conclusions: 

1. The operation of dial-a-ride 
public transportation service is 
totally feasible from a technical 
point of view; 

2. The patronage of the public will 
be at a substantially higher level 
for the new kind of service than 
for conventional fixed-route, fix- 
ed-schedule service; and, 

3. There is a significa~t diversion 
of travel to dial-a-ride from the 
private automobile ( 17). 

Daniel 6. Roos, Director of the dial-a-ride 
project at MIT has maintained that demand- 
responsive transportation has already proven 
itself to be justified. He wrote that 

Demand-responsive systems 
lack much of the glamour of other 
'new systems' where significant 
funding efforts have already been 
made. However. whereas the techni- 
cal and economic feasibility and po- 
tential transportation r ~ l e  of these 
other systems is still very questiona- 
ble, demand-responsive transporta- 
tion has already demonstrated that it 
serves important needs (43, p 27). 

Pilot projects now underway have indl- 
cated achievement of their goals. The Valley 
Transit District of Derby. Connecticut. has ex- 
perimented with a flex~ble translt system in- 
cluding d~al-a-ride and indicated in their in- 
terim report a successful demonstration of 
feasibility and a need to expand the sue of their 
fleet (23). Transportation of the Elderly (TOTE). 
a project in St. Petersburg, Florida, uses door- 
to-door service along with other flexibility in- 
novations and has been successful in gaining 
ridership among the elderly and handicapped 
(29). 

In both of these specific experiments and 
in other d~al-a-ride projects. the ridersh~p did 
not come quickly, but support was growing 
stead~ly.  Another system in Ann Arbor, 

While the fact that the dynamic nature of 
these systems and their acceptance cannot be 
adequately represented by a summary table of 
information from one point in time, the informa- 
tion in Tatis Il-IV shows some of the relevant 
statistics for seven dial-a-ride systems. Here 
again, comparisons must be made very 
cautiously because the objectives of these 
systems are quite different. Each system serves 
a rather small area in terms of geography and 
population. The table shows that some areas 
have been more successful than others in get- 
ting riders. The Canadian communities ant 
Batavia. New York, have been particularly suc- 
cessful in getting relatively high patronage 
relative to the available population. Some 
perspective on these ridership figures is given 
by Roos who pointed to the fact that Regina ex- 
perienced an 800 percent increase in ridership 
over a fixed-route system in one of the neigh- 
borhoods which changed to telebus. In Bay 
Ridges. a previous fixed-route system had been 
discontinued due to lack of ridership, and in 
Batavia. New York, the ridership has increased 
30 percent in spite of a 250 percent fare in- 
crease that accompanied the demand-respon- 
slve system. Even Columbia, Maryland, which 
has the lowest riders per weekday should be 
viewed with the knowledge that demand- 
responsive service increased patronage 500 
percent over the previous system. which was 
limited to fixed-route service (43, p. 27). 

While Table Il-IV provides information on 
some of the successes in getting people to use 
dlal-a-ride. it also points out the area of the 
concept which is open to severe crlt~cism. 
Since average trlp costs exceed fares. none of 
the ex~sting systems shown here cover the 
costs of its operations. All of the projects 
receive some sort of public subsidy. Even the 
Canadian systems, which have surpassed the 
ten passengers per square mile per hour level 
which Guenther described as the range of 
"maximum efficiency" (17, p. 81). are still 
operating at a loss. Such results are especially 
discouraging for private entrepreneurs. but the 
publicly-funded systems are also apt to be dis- 
continued if they heavily drain the public purse. 
The Haddonfield. New Jersey. system has 
already announced a discontinuation of servlce 
(49). Rochester, New York, introduced a Dial-a- 
Bus system wlttr $1 fares and a go31 of breaking 
even (33): however, recent reports indicate 
operat~ng costs of $2.40 per trip (49). 



Service Area 
C ~ t y  Area MI Papulation -- 

An?) Arhor, Mlch 1.36 10.000 

Ratatla hi. Y. 4. 75 11.W 

Bay R~dqes. Ontario 1.34 13.700 

Colunbuj. Ohlo 2.M 55.000 

tfadConl~eld, h;. 1. 6. M 16.000 

R c  ,ins. Sdskatche.an 2.75 18.000 

TABLE Il-IV 
DIAL-A-RIDE DATA 

Avg. Demands1 Avg. Daily Avg. Pass1 
Patronage Vehicle Hour Mi {hour 

200 6.0 7 

360 13.0 6 

m0 17.0 30 

355 8.4 9 

7% 6. 1 4 

2. @.m 20.0 21 

Avg. Cost 
Vehicle Hour -- 

S 14.60 

12.50 

8.45 

16.06 

15.40 

13.43 

Avq. Cost 
Passenger Avg Fare 

$1.79 SO 50 

92 0.50 

60 0.25 

1.53 0.20 

2.48 0 SO 

.I1 0.32 

Ref: Cuenther. Karl. Ford Motor Company's Role In D~al-a-Ride Development. Demk 
Respons~ve Transpor:ation S y e s .  Speclal Report 136. Highway Research Board. 
Washington. D. C.. 1973, p. 81 and Can~el Roos. "Doorstep Transit: Environment. 
Vol. 16. No. 5. June 1974, p.27. I Th~s table is a composite of these two reports I. 

If transi; operations hope to elim~nate 
deficits by instal l ing dial-a-ride, current 
evidence indicates they w ~ l l  be disappointed. 
That such systems are not justifled does not 
follow. Before that conclusion can be reached, 
there are a number of points to be considered. 
First, these projects are initial steps toward 
more flexible service ,which may need time to 
prove themselves. Hahit ir! modal choice takes 
time to overcome. Moreover. some of the newer 
schemes of combining different degrees of flex- 
~ b i  I1'v for different periods of the day show a lot 
of promise, but have not been operating for very 
long. Insufficient evidence exists on the effects 
of using veh~cles in h ~ g h  volume fixed-route or 
subscr~ption service during peak hours and 
then switching to more :esponsive door-to- 
docr operations in other hours of the day. Addi- 
tional revenue can also be obtained by charter- 
ing the vehicles for group trips. Derby, Con- 
necticut is experimenting with these and other 
innovations, and there should be a good deal 
more data available soon. 

The flow of information comlng from the 
Derby and other experimental projects causes a 
second point to be considered. If the goal IS to 
generate informatio~ on the technical feasibili- 
ty of a number of items. then the cost may be 
rather high. For example, the Derby project is 
exper~menting with computer~zed fare calcula- 
tion and collection, special vehicles for han- 
dicapped passengers, as well as the basic flex- 
ibility concepts. The cost2 per trip are bound to 

be h~gher in experiments than they would be in 
an operating system without sc many prototype 
features. 

Third, all of these projects discussed thus 
far have been of small scale. There is evidence 
that s~gni f icant  scale economies may be 
achieved In larger systems. For example. ~f the 
number of vehlcles exceeds ten, a computer 
algorithm begins to be economically feasible. 
Once these computer scheduling techniques 
are instituted. e f f ~ c ~ e n c y  Increases dra- 
matically. One study estimated that i f  system 
costs were $0.61 to $2.00 per trip with manual 
dispatching. computerized scheduling could 
lower costs to between $0.40 and $1.30 per trip 
(21. pp. 40-59). If demand-responsive servlce is 
not attempted at larger scales. ~t might be in- 
correctly rejected as a concept of transporta- 
tion innovat~on. What would have happened if  
Henry Ford had decided to test his idea of the 
Model T with 10 vehicles produced per year gn- 
ti1 the car looked feas~ble? 

A fourth area of discussion on ccsts relates 
to the fact that profitability may be too harsh a 
criterion for demand-responsive ~nnovations. 
After all. are the f~xed-route, fixed-schedule 
systems making money? As has been ind~cated 
earller in this discussion, a m!nimum con- 
siderat~on should be that more flexibility will be 
Introduced so long as the added coct s are 
covered by higher levels of revenue. If this rule 
is followed, the overall deficit, though still posl- 



tive, will be lower as a result of the higher quali- 
ty service offered to the transit patrons. 

Is there evidence to suggest that deficits 
will be lower? The answer to this question is 
yes. Bay Ridges, Ontario, has provided cost 
comparisons for its fixed-route and demand- 
responsive systems (22, p. 45). Similar figures 
have also become available from the Regina, 
Saskatchewan, project (8, p. 18). Table Il-V pre- 
sents these data. In one case, the costs of de- 
mand-responsive service are lower and in the 
other the difference is less than 10 percent. At 
the same time, ridership has increased as much 
as 500 percent in Regina over the fixed-route 
system, and riders are using the Bay Ridges 
system while its previous fixed-route system 
could not get patronage. Ridership exoeriences 

in other cities indicate that revenues are likely 
to increase enough to cover the r.!ightly higher 
costs per mile for increased flexibility. For ex- 
ample, Mansfield, Ohio, hed an early ex- 
perience with route deviation which was dis- 
continued, but, at the time it ended, even this 
small step forward flexibility had improved the 
financial condition of the route in comparison 
with the previous fixed route. Moreover. door- 
to-door service can enhance fixed-route ele- 
ments of a combination system. By acting as 
feeder buses or just getting people into public 
transit again, the demand-responsive system 
can increase the financial performance of the 
fixed-route operations as well. 

Examination of the evidence sugsests that 
the cost effectiveness of demand-responsive 

TABLE II-V 
COST OF FIXED AND FLEXIBLE ROUTE SERVICE 

Regina Costs per Revenue Mile Bay Ridges Costs per Revenue Mile 
Fixed - Telebus Fixed Demand Response 

Wages $0.55 9 0.52 $0.33 30.33 

Fuel and Maintenance 0.18 0.18 0.21 0.09 

Capital 0.17 0.12 0.07 0.09 

Over head 0.21 0.37 0.28 0.21 

Ref: Atkinson, Wallace G., "Telebus Project in 
Reginan Demand Responsive Systems. 
Special Report 136. Highway Research 
 bard, washington, D C .  ,-1973, p. 18 
and Daniel Roos, "Operational Experiences 
with Demand Responsive Transportation 
Systems, "Highway Research Record, 
P397, New Transportation Systems and 
Technology. Highway Research Board, 
Washington, D. C. , p. 45. 



systems may be better than one's initial impres- 
sion when he looks at fares and costs per trip. 
The facts tend to support the conclusion that 
although the flexible systems may not cover 
costs, they are at lease useful supplements 
which can lower the deficits of an exclusively 
fixed-route system. Moreover, as wi l l  be 
pointed out in Chapter Ill, getting people away 
from using their cars leads to more efficient use 
of resources since auto drivers currently do not 
consider all the costs of their actions. At the 
same time, expanded mass transit will increse 
the mobility of people without cars. Furtaler- 
more, the operation of demand-responsive 
systems is providing information which will be 
useful to designers of future innovations in the 
transportation field. 

Apparently, the efficiency gains from shar- 
ing rides, the equity benefits from increasing 
autoless people's mobility, and the information 
obtained for future, more efficient transporta- 
tion systems might together justify significant 
subsidies to more flexible transit. Quantifica- 
tion of these gains has not taken place suffi- 
ciently and always will be difficult to obtain. 
More support of such systems is needed over 
longer periods of time to learn how to operate 
responsive systems efficiently and get better 
data on just how feasible they can be. Much 
support is going to much fancier systems which 
are far in the future and often have some of the 
disadvantages of existing fixed-route systems. 
Although the payoffs are hard to measure, de- 
mand-responsive systems deserve higher 
levels of financial and research support, since 
they have shown themselves to be effective 
ways of getting at the efficiency and equity 
goals of urban transportation systems. 

Bicycles 
Bicycle sales in the United States stand at 

about 15 million per year, as compared to 11 
million cars. The present trend In bicycle sale 
and use is not new. Improved mass production 
techniques in the latter part of the 9th century 
have resulted in a dramatlc drop in bicycle 
prices and in what might be described as the 
first bicycle boom. Podolski wrote. 

With this. America's first bicycle 
"craze" was on-and like today, 
bicycle advocates were clamoring to 
improve co,~ditions for bicycling. 
Albert Pope, a prominent bicycle 
manufacturer of the time, estimated 
that it cost an astronomical $1.5 
billion to feed the nation's horses 
and mules. He contended that the 
Amer~can farmer would save 

$700,000.000 annually on fodder if 
$20 billion were icvested in surfaced 
roads since they would eliminate the 
need for so much horsepo'rver. His 
ulterior motive, however, was to im- 
prove conditions for bicycling. The 
League of American Wheelmen took 
up the cause for better roads with 
such zeal that after 1900 it changed 
its name to the American Road 
Builders Association to assure the 
best possible combative posture. 
Joining the League and other bicy- 
cle advocates were supporters of the 
new rich man's toy-the automobile. 
It is ironic that the successful 
pioneering efforts of the bicyclists to 
improve and road surfaces helped 
spawn, to a large extent, the automo- 
bile era. Today, the most serious 
deterrent to good bicycling condi- 
tions is conflict &tween bicycles 
and automobiles sharing the same 
road surface (40, p. 687). 

Philip Ableson has written that half of the 
consumption of gasoline by autos occurs on 
trips of three miles or less (31 ). If a large portion 
of these neighborhood trips were completed by 
walking or bicycling instead of by car, millions 
of gallons of gasoline could be saved. If even 
one tenth of the 3-mile-or-less auto trips were 
made by bicycle, ten million or more gallons of 
gasoline would be saved each day (9). 

Consider the energy efficiencies of pas- 
senger travel methods which show the bicycle 
to be approximately 40 times more energy effi- 
cient than the automobile (46, p. 1 ): 

Means of travel BTUIparsenger 
mile 

bicycling 200 
walking 300 
buses 3,700 

automobiles 7,900 

One mile of freeway costs $4,000,000 to 
construct and one m~le of secondary highway 
costs $500,000 to construct (California 1972 
figures); the cost to construct an eight-foot- 
wide bike path for one mile in Ann Arbor, 
Michigan was $24,000. It is also estimated that 
the carrying capacity of a 12-foot cycleway ex- 
ceeds the capacity of a 24-foot-wide road (40. P. 
690). These numbers indicate that b~keways 
cost only one percent of the cost of freeways 
and five percent of secondary roads. 

Comprehensive bikeway programs have 
not received the attention they deserve on 
either a city-wide or regional basis. No signifi- 



cant efforts have been undertaken in terms of 
surveys, safety measures, demonstration pro- 
jects, research, education, utilization of exist- 
ing streets and walkways, provision of bicycle 
paths to and from schools and public transit 
stations, provision of  weather shelters and 
comfort stations, and promulgation of stand- 
ards, security measures, and citizen participa- 
tion in bikeway planning regulations for the 
registration and use of bicycles. The Bureau of 
Outdoor recreation has recommended a 
minimum standard of 50 miles of cycle paths for 
every 100,000 city dwellers. This amounts to 
about 75,000 miles of cycle paths throughout 
the country (40, p. 691 ). 

The street departments of most munici- 
palities have been oblivious of the needs of 
bicycle riders. Sharp curbs that deform the bike 
wheels or catch the pedal to destroy the rider's 
balance, drainage grates that entrap the front 
wheel, and innumerable discontinuities of 
design and thoughtless procedure, have made 
a veritable obstacle course of many neigh- 
borhood bike trips. 

Sometimes a city cyclist wants to ride the 
bus and take his bicycle along. There is need to 
improve the interface between buses and bicy- 
cles. .4 preliminary demonstration has been 
done hauling the bicycles behind buses on 
lightweight trailers (14). Since the buses were 
express buses, the trailers were built with 
strong standard hitches and the conventional 
slable two-wheel support. The bike storage 
racks were rigid enough to protect against ac- 
celeration and vibration, designed for qulck 
and easy loadlng or un!oading, and yet univer- 
sal in their bike application. 

The bicycle-bus-trailer system would be 
expecially useful for carrying cyclists great dis- 
tances, across long bridges, or over sectior:~ of 
the highway which are dangerous (14:. The 
"bicycle boom" is occurring at a time when 
pressing environmental problems are being 
fa,td. Bicycle rlding in the United States 
should be recognized as a legitimate form of 
transportation, as in European countries which 
have demonstrated that bicycles are not only 
convenient. but in many cases. a preferred form 
of transportation (42, p. 8). 

Railway Systems 
Since the middle 194OVs, although the over- 

all demand for transportation has been rapidly 
~ncreasing, the demand for trains has decreas- 
ed. A major or federal goal is to Improve pas- 
senger service and increase ridership (5, pp. 
11 -48). 

The Federal Railroad Administration is 
presently involved with two programs to im- 
prove passenger transportation using tracked 
vehicles. One being the Tracked Levitated 
Vehicle (TLV) Program, which is discussed 
under a separate section, and the Improved 
Passenger Train (IPT) Program. These pro- 
grams are being funded jointly under the High 
Speed Ground Transportation Act of 1965 and 
the Urban Mass Transportation Act of 1964 (as 
amended) (25). Whereas the TLV Program is a 
long-term program needing additional research 
and advance development work before an 
operating system can be built, the IPT Program 
is not a research project. It is a low risk 
development emphasizing quality, reliability 
and a minimum of track upgrading to provide a 
superior quality ride. Higher speeds are desired 
but when the speed exceeds 100 mph or so, the 
track maintenance costs begin to rise tremen- 
dously. To maintain a high quality ride at such 
speeds it IS necessary to either make expensive 
track improvements or to develop better 
suspension systems for the passenger cars. 
The focus is to optlmize the trade offs between 
these methods. The characteristics of trains 
along with the efforts to improve the passenger 
train by the Federal Railroad Administration 
and other organizations can be discussed 
under three categories, only one of which IS ap- 
plicable to this report: conventional trains. 

Conventional Trains. Improvements have 
been made In track maintenance (to give 
greater rlder comfort), in management and in 
the aesthetic design of new systems. The BART 
(Bay Area Rapid Transit) system is an example. 
Thls IS an attractive system with coniputer con- 
trol, provlding connections with bus systems 
and providing parking lots and dropping-off 
areas for "park-and-ride" and "kiss-and-ride" 
customers. 
Monorail 

The movorail refers to a type of guldeway 
using one rail instead of two, rather than a par- 
tlcular class of vehicle; however, the twm 
"monorail" usually connotes a type of public 
transportation and will be treated here as such. 
There are many kinds of monorail systems, but 
attention will be devoted to the Alweg version, 
since it appears to 5e the most popular type for 
existing installations as well as future pro- 
posals. A summary of other types of monorail 
systems car1 be found In Berry, Blomme, and 
Shuldlner. (2). In the Alweg monorail, the vehl- 
cle IS suspended on the rall In saddlebag 
fashlan. as illustrated In Figure 2-10. Other 
possibilities include suspending the vehicle 
under the rall. As with other modes of transpor- 



tation, monorail systems have certain advan- large amounts, but where tunneling or trench- 
tages and disadvantages. ing costs would be prohibitive. A second ad- 

vantage of mor,oraiI systems is that they appear 
Because the main advantage of a monorail "modern" and innovative to the public, 

system is the small amount of land required for although this image is largely fostered by more 
the "footprint" of the elevated support systems, recent designs. The monorail system in one 
it lends itself well for use in congested urban form or another, has existed for well over 100 
areas where surface land is not available in years since it was first introduced in the 

"The whole business is economically unsound, gentlemen. With a 
t r a i n  of th is  length and for ty miles of track, we f i nd  that on l y .  0568 
percent of the  track wi l l  be in use at any  given time, representing 
a constant idle investment of 99.9432 percent. " 

Tabor R. Stone. BEYOND THE AUTOMOBILE: Reshaping t he  Trans- 
portation Environment (1971). By permission of Prentice-Hall, Inc. , 
Englewood Cliffs, New Jersey. 



Listowel and Ballybunion Railroad in Ireland in 
1888. Public acceptance of monorail systems 
would probably be high, assumivq it compared 
favorably with mass transit sys~ems in other 
respects. 

There are a few disadvantages to the 
monorail concept which are probably responsi- 
ble for its limited applica!ion to date. One of 
these is the inflexibility of the route design, and 
the technical difficulty lnvolved in switching the 
vehicles from one track to another. Most 
monorail systems .iprate on a loop where no 
switching is required except for bringlng the 
vehicle onto a spur for maintenance work from 
time to time. 4s a result, many monorail in- 
stallations, especially in the United States, have 
been confined to highly specialized applica- 
tions such as fairs and trade shows. Recently, 
however, monorail systems have been con- 
templated for use in specialized applications in 
Lowell, Massachusetts (28) and Hampton. 
Virginia. 

A second, although minor limitation, is that 
monorail cars tend to have a certain amount of 
side-sway for many of the installations. This 
problem can be minimized with some additional 
technological applications. 

The application of the monorail appears to 
be somewhat limited because of its "loop" 
characteristics. Further Research and Develop- 
ment should be devoted primarily to the 
monorail switching problem. I f  success is 
achieved in this area, additional work might 
then be applied td standardizing track design to 
permit wider application of this concept. 

Tracked Levitated Vehicles 
Mechanical support systems such as con- 

ventional suspensions and wheels become 
dynamically unstable at speeds above 130 or 
150 mph, thus making the use of wheeled trains 
impratizal above those speeds. Follc,wing a re- 
port by MIT in 1965 which concluded that the 
Tracked Air Cushion Vehicle (TACV) offered a 
great potential for achieving both high-speed 
intercity or intracity transportation in the 
1980's, the Federal Railroad Administratton 
(FRA), then t,ie Office of High Speed Ground 
Transportation (OHSGT) of the U.S. Department 
of Commerce, began some analytical and ex- 
perimental studies relating to the TACV. After a 
cost-benefit evaluation, the FRA decided to 
concentrate its high speed ground advance 
system Research and Development on a system 
class known as the Tracked Levitated Vehicle 
(TLV). The FRA is carrylng out this work under 
the High Speed Ground Transportation Act of 
1965 (as amended). This system is st111 In the 

developmental stage and has as ~ t s  pred- 
ecessors the Hovertrain of Britain and the 
Aerotrain of France. Vehicles are being 
developed to meet two different sets of 
specifications: 

(1) The original program known as 
the TACV Project-300 mph 
with 100 passengers. 

(?) The Program transferred from 
the Urban Mass Transportation 
Administration (UMTA) as of FV 
1974-1 50 mph with 60 passen- 
gers. 

The 300 mph vehicle should be well suited 
for intercity trips in cities with large land areas. 

Tracked levitated vehicles will operate 
over a guideway but with no physical contacr to 
the guideway. The TLV system will require 
power for two different purposes, one for levita- 
tion (or suspension) and the other for propul- 
sion. 

Tracked Levitated Vehicles have been 
classified into two different types according tc, 
the suspension systems, Tracked Air Cushion 
Vehicies (TACV) and Tracked Magnetically 
Levitated Vehicles (TMLV). Tbere are two 
methods of obtaining air levitation and two 
methods of obtaining by using severo-controll- 
ed electromagnetics attached to the vehlcle 
and attracted upward to a steel-ra~, guideway 
(known as the "attraction" system), or mag- 
netic levitation can be obta~ned by usinc 
cryogenically cooled, superconducting mag- 
nets attached to the vehicle and floated over an 
aluminum guideway (known as the "repulsim" 
system). 

Likewise, there are two methods of propul- 
sion now under test and development. The 
method which is well developed and being 
used on present research vehicles employ 
three turbofan engines. The second method 
uses two linear induction motors (LIM) each 
rated for 4,000-hp (2984 Kw) which will operate 
from a 3-phase, 60 Hz., 8.25 kilovolt ways~de 
electrical power system developing a total of 
1G,000 Ibs, of thrust. 2 . .  components of the firqt 
of the two I.IM and power conditioning units 
were complete as of February 1973 and the unit 
has been installed in the research vehicle. 

For a TACV utilizing ram air for levitation. a 
propulsion system consisting of d ducted fan 
powered by a low.pollut~on turbine has been 
concluded to be technically more attractive 
than the LIM propulsion because ~t combines 
1i1e propulsion and suspension systems into a 
single energized fluid sysem. On the other 





hand, the linear induction motor offers the ad- 
vantage of no moving paits, low noise, and no 
air pollutants. Similarly, the air levitation 
method and the magnetic levitation method 
have the~r  advantages and disadvantages. 
Sufficier,t information is not available, however, 
to make n complete compar;son. At present, the 
Feders! Rai!:oad Administration is conducting 
research for the purpose of obtaining informa- 
tion to evaluatc the repulsion type magnetic 
levitation system against the attractive mag- 
netic levitation system. A prototype con- 
figuration of the Tracked Levitated Vehicle is 
expected in about 1977 or 1978. The Northeast 
Corr id~r is cons~dered a prime area for the 
operation of this vehicle 

PersonallGroup Rapid Transit 
and Dual-Mode Systems 

The brand new San Francisco Bay Area 
Rapid Transit (BART) system differs primarily 
trom the Neh York subway system only in its 
use of more attractive and comforts5le vehicles 
and the h~ghly automated control system it 
employs. Otherwise the systems are concep- 
tually the same; i.e.. mass rapid transit conduc- 
ted on a fixed route scheduled basis with large 
passenger capacity vehicles running on tracks 
with relatively large headways and stcpping on 
the main line of tile track to pick up and dis- 
charge passengers. 

Some new and completely d i f f e~~n t  k~nds 
of urban transportatton systerns will be discuss- 
ed In this section of the report-systems which 
can provide teatures such as non-scheduled 
"on-demand" service, small passenger capaci- 
ty vohlcles as well as large ones. nonstop 
or~g~n-to-destinat~: 11 travel. and off line stop- 
ping at stations. An add~t~onal des~rable feature 
would be the poss~ble manual operation of the 
vehlcles on convent~onal h~ghways when so 
desired. 

One of the new concepts havlng some of 
these attr~butes has become known as Personal 
Rapid rransit (PRT). Br~efly, thls particular con- 
cept, at its highest level of service, would con- 
slst of a grid of slim automated guideways 
(below, on, andlor above grade, as needed) 
with off-line stat~ons spaced close enough 13 

high population density areas to permit 
reasonable walking access thereto. Small (4-6 
passenger) veh~cles would prov~de on-demand 
nonstop orig~n-to-destinat~on service. A system 
offering these features should offer a very at- 
tractive alternative to the automobile for many 
trip purposes. PRT vehicles might be rubber 
tired, air cushioned. or magnetically levitated 

and travel on the guideways at 30 to 40 miles 
per hour. 

If required during periods of peak traffic, 
service could be piovided dn a scheduled 
basis, and at other times when traffic is not 
heavy, nonstop "on-demand" service would be 
possible. Passengers would probably purchase 
magnetically encoded tickets which would be 
inserted in a fare collection gate. To gain ac- 
cess to station boarding platforms after enter- 
ing the gate, the paisenger would press a but- 
ton to indicate his destination and then board a 
vehicle which would be dispatched automat- 
ically for him. Upon arrival at his destinat~on, 
the ticket would again be inserted in a device 
which would subtract from the ticket's value the 
cost of the r~de. 

A very complete description of PRT system 
characteristics, capabilities, costs, availability 
and suggested means for determining ap- 
pllcability may be found in Casey (1 1 ); a docu- 
ment prepared and designed for use by state 
and metropolitan planning bodies as part of a 
technical assistance package to be included 
with the 1974 National Transportation Study. 
Two other valuable sources of information 
regarding the system are Anderson (6) and An- 
derson. Dais. and York (7). 

That there IS a real a,id growing interest In 
the PRT concept is attested to by the follow~ng 
events reported In New Concepts rn Urban 
Transport?;~b,i (41 ). The Denver Rapid Trans~t 
D~stricl selected a systems englneerlng team in 
March 1974 to develop a 98-mile PRT syst.?m to 
serve as a major component in its planned in- 
tegwated pub l~c  translt system. Proposals to 
des~gn and contract for an 8.000 feet double 
gudeway with seven stat~ons and a 12.000-pas- 
senger-trip-per-hour capacity have been re- 
quested by the Inter-American Center Authorrty 
of Mlaml. Flor~da. Actual constrilctlon of a PRT 
demonstratlor1 l~ne  at the CanadIan Exh~b~t~or l  
grounds at Toronto is well underway and the 
s y s t e ~  should be operat~onal In 1975 This par- 
tlcular system w ~ l l  employ rnagnetlc '+.vltat!on 
for *-,port rather than the wheel and should 
provide ~aluable experlence as to the feas~b~lity 
of this novel method Support, gu~dance, and 
propulsion of vehicles on guideways by 
electromagnetic forces appears to be one of the 
more promlslng technolog~es of the future, for 
both the PRT systems and also for other means 
of ground transportation (38. pp. 17-25). 

Since the research, development snd test- 
ing of PRT type system prototypes 1s In an 
embryon~c stage, some rather severe "growlng 
pa~ns" st~ould naturally oycur. One of the more 



celebrated cases has been the ill-fated Morgan- 
town. West Virginia. project. Even though ex- 
tremely costly and not very successful. much 
valuable experience was obtained. Subse- 
quently designed and constructed systems at 
the Seattle-Tacc.na International and the 
Dallas-Fort Worth Airports (35) are becoming 
fully operational in a much more successful 
manner and perform the additional function of 
moviny freiyht. 

Another concept which can be potentially 
combined with PRT is the configuring of the 
vehicles for maunal operation on ordinary 
streets when not automatically travelling on the 
guldewzys. T9e Japanese intend to demon- 
strate such a dual-mode PRT system at their 
Marine Exposition on Okinawa during tile sum- 
mer of 1975. 

The dual-mode concept is not, of course, 
restricted to small PRT-slze vehicles and has 
been applied to much larger passenger capaci- 
tv vehicles. One such amiication is the "Birno- 
cia1 Transit Vehicle'. d/scussed later i.1 this 
chapter. Pcssibly the first large metropolitan 
area transit system to incorporate the dual- 
mode scheme with that of automated guideway 
trwel will be of this kind which. ~ncidentally, is 
quite similar to a system studied by the General 
Motors Transportation Systems Division (30). 

When a system provides a boldly different 
kind of transporta!~on. 1.e.. personalized. on- 
demand. automated travel along with the poten- 
tial for mass transit. !reight movement and dual- 
mcde operatioo. or, can expect that a number 
of extremely costly 9rototype systems will be 
required before acceptable levels of opera- 
tional and cos! effectiveness are attained. Ac- 
cordingly. there is no anticipaticn that the new 
concepts discussed here actually will be incor- 
porated in urban transit systems to any great 
exten: cruring this century unless a national 
conmltment co.nparable to that of the space 
effort IS made. 

VTOL Aircraft 
There are many fo rm of VTOL aircraft that 

could be considered in an analysis of transpor- 
tat~on modes and which could be made availa- 
ble for urban use within a reasonable time span. 
Among these are the pure hellcopter. com- 
pound hellcopter. tilt roter. ti!t wing, lift fan. and 
lift jet. However. only the helicopters will be i i r -  
cussed here. as other forms of VTOL aircidft 
still need cocslderable development be f~ re  
'hey would be available for pdblic use. Figure 
2-17 shows an example of a type of hellcopter 
being considered. 

The major advantage of any aircraft 
system, compared to a ground operating 
system. is that no roadway or guideway is need- 
ed. This provides for much greater flexibility in 
route selection or variation in response to 
changes in demands. For the samg reason. 
there are no roadway or guideway construction 
costs. thereby confining capital costs to the ter- 
minal building and landing sites, and to the 
cost of the aircraft. Since the helicopter re- 
quires no runway. "heliportsv' can be built for a 
fraction of conventional airport costs. and can 
be located reasonably close to city centers, 
often on top of buildings or in parking areas 
within the central business district. 

The main source of irritation to the host 
community is most likely to be the noise gener- 
ated by the aircraft during landing and takeoff 
operations; however. considerable work is 
being done currently in  the area of noise reduc- 
tion. Within a few years, the noise level should 
be well within tolerable limits. 

Some alr pollution problems may be locally 
increased due t9 helicopter operation in con- 
fined areas. but this also appears to be well on 
its way toward solution. While flying enroute. 
the pollutant emissions of a helicopter in terms 
of grarnslpassenger-mile are considerably less 
than those generated by the automobile. 

Another problem area is related to the use 
of the hellcopter in weather of limited ceiling 
and visibility. Helicopters can be operated 
under some weather conditions that would 
ground other conventional aircraft. But such 
weather could deteriorate to the point where 
even the helicopter would be g~ounded. An 
area of research at this time is the development 
of ground-air instrument systems to allow the 
use of helicopters during periods of very bad 
visibility. 

Probably !he slngle blggest problem In 
helicopter opirations is the high direct operat- 
ing costs of the helicopter. currently running 
around 15C per seat mile: however these could 
be lowered to more reasonable values by 
proper route selection and reasonable passen- 
ger loading. 

Stout summarized a study of the use of 
alrcraft. especially hellcopter-type alrcraft. in 
lntraurban transportation. His summary ad- 
dresses the probleni arezs d~scussed above 
(26). 

A detailed study of the use of helicopters in 
air transit was conducted by the NASA-ASEE 
Engineering Systems Design group at NASA- 
Ames in 1369 (12). This study considered 





several candidate VTOL and STOL con- 
figurations for use in a Southern California 
scenario. The configuration selected as being 
best suited for intraurban trips of mean stage 
length equal to 40 m~les was a compound hell- 
copter similar to the proposed Sikorsky 
S65-20C model. The advantage of the com- 
round helicopter is that it can take off vertically 
and yet cruise at speeds of 250 mph by transfer- 
ring some of the lift froml tile rotor to a short 
wiag 

The detai:ed study at Ames considered the 
following items: bvion~cs, terminals, noise. 
market and operat~ons analysis, and systems 
evaluation. General conclusions of :he study 
were that the high operating costs of the heli- 
copters would protably restr~it the number of 
commuter customers that the Metropolitan Air 
Transit system could attract. A helicopter 
airline system was felt to be useful, however. for 
attracting a large number of airline passengers 
by transporting them from special outlying ter- 
minals to the conventional airline terminals. 

Comparing the Southerli California area 
with Tidewater. Virginia would seem to indicate 
that a helicopter alrline system could perform 
the same function In Tidewater; however. it 
would probably be even less e f f ~ c ~ e n t  In 
Tidewater because of the lower density of 
population and ~qdustry. The NASA-Ames 
study (1 2) preser'ad a design methodology that 
could be applled to various areas of the country 
to examine the current su~tab~lity of commuter 
helicopter operations. 

Future developments wil l  undoubtedly 
lower the direct operating cost of the helicopter 
dnd filake ~t more competltlve for passenger 
service. but this is likely to be a slow process 
unless major breakthroughs occur in the 
des~gn and maintenance of helicopters. Untll 
that time. hellcopter airl~ne service probably 
w ~ l l  be limited to highly congested areas such 
as New York City (1.e.. New York Airways. a 
helicopter airline). In such Iacations, a large 
enough supply of customers willing to pay the 
high fares currently exists. 

Transportation System Costs 
Hav~ng  considered the technology. 

characteristics. a~ id  advantages and disad- 
vantages of d~fferent types of transportatlon 
systems, one naturally feels a need for a sum- 
mary comparison of features. One of the most 
desilable types of information for decision- 
makers is a presentation of the relative costs of 
various options. Transportation experts real~ze 
that comparat~ve cost data must be interpreted 

very cautiously. The calculation of comparable 
figures is a monumental task which requires a 
number of highly restr~ctive assumptions. The 
relationships could shift dramatically depend- 
Ing upon the specific characteristics of the area 
considering transportation system investment. 

In spite of all the dangers of generalizing, 
rules-of-thumb and rorgh estimates are 
adccted, and they can affect the decisions 
made by communities. Therefore. this report 
can help to provide perspective by considering 
some avz ;lable cost information. 

Richard R~ce has compiled an extensive 
list of cost data related to transportation 
systems (20, pp. 94-95). This includes the road- 
way or guideway as well as vehicle acquisition 
costs. Realistic project evaluation would re- 
quire cons id era tic.^ of length of life. operat~ng 
expenses, necessary support services. etc. 
Nevertheless. they do provide some ~ndication 
of what a metropolitan area might have to pay to 
get a subway, rather than more h~ghways. Ta- 
bles Il-VI and Il-VII are adapted from Rice and 
presented on the assumption that the reader 
will keep in mind their tentative nature. 

Further data on public transportation 
system costs are presented by Dietr~ch R. Berg- 
man In a report for the Mlchlgan Bureau of 
Transportation (1 0. pp. 48-49). Table Il-VIII pre- 
sents f~gures on line-haul buses. commuter r a ~ l  
trznsit, streetcars. srnall r a ~ l  veh~cles. and other 
systems. While R~ce used typical figures. 
Dletrich presents rather w.de ranges. 

Tables of data such as these can be s ~ p -  
plemented w~th reports from specif~c systems 
such as BART or Metro. They can also prov~de 
some perspective for judg~ng the accuracy of 
projected costs for new innovations or spec~fic 
installations. However, each urban area would 
need far more specif~c lnformatlon on whlch to 
base any actual dec~s~ons with respect to its 
transportation system. 

Comparisons of Energy Consumption 
In comparing modes of transportatlon for 

making any kind of recommendations, the 
"energy effectiveness" of the mode must be 
cons~dered. One useful method is In terms of 
passenger-m~les!gallon. sometimes called 
"transportation energy etficiency." or "net-pro- 
pulsion effic~ency." 

One good way to visualize the comparison 
of energy effect~veness of varlous transporta- 
tion modes. both exist~ng and proposed. is to 
list them in a table. This provides a basis for 
rapld comparisons of speed. passenger load- 



TABLE 11-Vl 

Right-of-way and Facility Costs for 
Surf ace Transportation Systems 

(1968 Levels) 

surface Transpomtion System Typical CoslMile 

4 Lane Divided Highway 
4 Lane Divided Urban Highway 
6-8 Lane Metropolitan Divided Highway 
2 Lane Dry Rock Tunnel (30 ft. diameter) 
4 Lane Gr *Crete Viaduct 

Typical - i~ghway C:overleaf 
Tyt;cal Urban Cloverleaf 

2 Track Railway (Track only) 
2 Track High Speed Electric Railroad 
2 Track Rapid Transit, elevated surface, 

including stations, buildings, etc. 

1 Small subway station 4,0(iO,OOO 

LAND COST PER ACRE: 
Rural $ 1 - 3,000 
Urban 3 - 15.000 
Metropalitan 20 - 100.000 

Source: R. Rice, "Historical perspective in transport system development." Advanced Urban 
Transportation Systems. Pittsburgh: Carnegie-Mellon University, p. 94. 

1 ABLE Il-VII 

Acquisition Prices for Transport Vehicles 
(1968 Levels) 

Transport Vehicle 

Buses 
Stretched Cab Limousine 
School Bus 
Small Transit Bus 
Regular Transit Bus 
Deluxe Air-Cooled Transit Bus 

Rail Trar,sit Equipment 
Electric Streetcar (40 Seats) 
Light Rapid Transit Car (40 Seats) 
Standard Rapid Transit Car (50 Seats) 
Deluxe Rapid Transit Car (80 Seats) 

Other Vehicles 
24 Seat Helicopter 5-65 

Source; Rice, R., p. 95. 

Acquisition Price 



ing. and passenger-m~les per gallon. In making 
such a comparison, the purpose for which the 
vehicle will be used must be considered. 

For example, the efficiency of an auto- 
mobile is quite different in intraurban, stop-start 
type of driving than it is when cruising along 
the highway. In addition, certain modes lend 
themselves well to intraurban operation, but are 
not nearly as suitable for intercity operation. A 
good example of this is the electric auto which 
is clean in its operatior, but requires frequent 
battery charging. Thus, in its current state of 
development, it is not suitable for driving very 
long distances. On the other hand, aircraft lend 
themselves well to intercity operation, but ex- 
cept for the helicopters, are not currently a via- 
ble means of intraurban transportation. A simi- 
lar statement might be made for conventional 
rail service in many cases. 

To aid in comparing some of these 
transportation modes. Tables Il-IX tnrough Il-XI 
are presented. These tables include most of the 
commonly available and proposed modes of 
transportation. with the exception of water 
craft. 

Table Il-IX summarizes those modes of 
transportation suitable for intraurban use. A 
comparison of the values in the right hand col- 
umn for passenger-miles per gallon shows that 
the bus is a very efflclent mode in this respect. 
(A detailed description of the bus as a mode of 
transportation was given earlier in this 
chapter.) Note also, however, that a subcom- 
pact car carrylng four passengers is as energy 
efficient as a f l~ l l  size diesel bus only half full. 
This scggests that car pooling with four or 
more passeiigers can be relatively energy effi- 
cient. 

Table I l-X summarized the energy efficien- 
cies of various ,nodes operating in an ur- 
ban/suburban environment. Buses still appear 
to be very erergy efficient in this mode of 
operation. Note that pneumatic tubular vehicle 
systems come out high in this comparlson, but 
much work yet remains to be done to develop 
thz technology and reduce the costs of 
pneumatic tubular vehicle systems. 

Table Il-XI compares various modes 
operating on an Intercity bass, and aircraft 
enter the comparlson at this po~nt. Buses st111 
rate high, w~th gas turbine buses and Stirling 
engine buses comparing favorably. 

Another useful way of comparing these 
values of transportation energy efficiency is to 
display them graph~cally. with speed entering 
as one of the factors in the comparison. Figure 
2-12 compares the efficiency for many different 

modes of transportation, both ground and air. 
Figure 2-12 is from a different source, and the 
values plotted on this figure may differ in some 
respects from those values presented in Tables 
I l- IX through Il-XI. In addition, several modes of 
transportation are presented in this figure 
which were outside the scope of the present 
study. Nevertheless, the type of comparison 
shown in Figure 2-12 serves to provide a 
meaningful comparison of the modes. 

In this figure, the net propulsion efficiency 
is plotted as a function of speed. Points to the 
upper right of the figure represent more "effi- 
cient" modes of travel, since they have a high 
value for passenger-miles/gallon and a high 
speed, thus minimizing passenger time that 
might be "wasted" during travel. Points to the 
lower left are both low in speed and low in ener- 
gy effectiveness. Based on the figure, buses 
again are seen to be energy efficient. 

Vehicles such as the advanced passenger 
tram and the linear turbines appear to have a 
high energy effectiveness, but any points pre- 
sented for proposed vehicles are based on esti- 
mated efficiencies, and hard data will o~ily be 
available when prototypes are put into opera- 
tion and actual measurements are made. 
Nevertheless. the points on the figure for 
proposed vehicles give some ~ndication of 
those which appear promising from an energy 
consumptlon viewpoint. 

A Composite System 
D~fferent modes of transportation have 

different characteristics. A mlx of different 
modes to build a composite system would re- 
quire that they be selected so as to capitalize on 
their most favorable ch~racteristics. For exam- 
ple. the automobile is private, flexible, depen- 
dable. and lmmedlately available. A bus may be 
cheaper to ride. dependable. reiiable, and falrly 
flexible In routing. Rapid rail trznsit or modes 
that have priva:e right-of-way are 'ast but not al- 
ways convenient, and are usually operated on a 
fixed schedule. A good composite system 
would combine each of these modes and pro- 
vide e~ther door-to-door or station-to-station 
transportation. There would be no transfers. or 
at most m e  transfer, between vehicles for in- 
tracity travel. A patron could walk to a station 
(or perhaps be plcked up at home as ;"11i: the 
dial-a-ride concept). board one vehicle and be 
transported to the door of the destination of 
choice. 

Possibly each urban area would be served 
best by a unique combination of modes. Any 
proposed system must be based on a contlnlr- 



TABLE II-IX 
TRANSPORTATIONIENERGY DATA FOR 

INTRAURBAN SYSTEMS 

Ref: Goss, W.P;,and WcGowen, J. G., 
"Energy Req~~irements for Passenger 
Ground Transportation Systems. " Inter - 
society Conference on Transportation. 
American Society a! Mecpanical Engineers, 
Denver, Colo., 5ept. 1973. 

# 

MODE 

A. Automobiles 
1. Luxury 
2. Fu l l  Size 
3. Intermediate 
4. Compact 
5. Subcompact 
6. Diesel 

B. Motorcycles 
C. Bus Transit 

1.Full Size 
Diesel 

2. Medium Size 
Diesel 

3. Medium S ize 
Gasoline 

4. Cull Size 
nankine 

5. Minibus 
Gasoline 

6. Van 
Gasoline 

D. Rail Transit 
1. Subway and 

Elevated 
2.SurfaceRail 
3. Trolley Coach 

E. Potential Future 
Systems 

1. Electric Auto 
2. Sterling Bus 
3. Rankine Bus 
4. Personal Rapic 

Transit (PRTI 

~SSENGER-MILES) BLOCK 
SPEED 
(MPH) 

5 -20 
5 -20 
5-20 
5-20 
5-20 
5-20 
10-25 

5-15 

5-15 

5-15 

5-15 

5-15 

5-15 

15-30 
15-25 
10-25 

5-20 
5-15 
5-15 

10-30 

,"TIE 
RANGE 

13-75 
13-80 
14-85 
17-70 
27 - 105 
24-120 
35-90 

75-100 

60-80 

50-70 

10-25 

50-80 

25 -40 

45-70 
50-75 
45 - 70 

20-100 
70-100 
40-80 

35-50 

GALLON 
AVERAGE 

21 
22 
24 
30 
45 
40 
60 

90 

70 

60 

18 

65 

32 

60 
65 
55 

40 
85 
60 

40 

AVERAGE 
FUEL 
CON!:UMPTION 
(MPGI 

12.5 
13.2 
14.1 
17.3 
26.5 
24.0 
30-80 

4.1 

5.5 

4.5 

0.6-1.1 

7.2 

9.0 

2.5 
3.0 
3.2 

20-25 
5-7 
2.3-3.3 

25-30 

PASSENGER 
LOAD RANGE 
(PASSIVEHI 

1-6 
1 -6 
1 -6 
1-4 
1-4 
1-5 
1 

41 -53 

25 -33 

25-33 

41 -53 

15-25 

6-10 

50 -80 
50-70 
40-60 

1-4 
31 
11-53 

4 -6 

LOADING 
LOAD FACTOR 
(%I 

28.3 
28.3 
28.3 
42.5 
42.5 
34 
110 

45 

45 

45 

45 

45 

45 

35 
35 
35 

42.5 
45 
45 

26-32 



TABLE II-X 
T R, JSPORTATION/ENERGY DATA FOR 

SUBURBANNRBAN SYSTEMS 

Ref: Goss, W. P.. and McGwan, J. G., 
"Energy Requirerneni: for Passenger 
Ground 1ransportat;on Systems, " Inter - 
society Conference sn Transportation, 
American Society of Mechanical Engineer<, 
Denver, Colo. , Sept. 1973. 

MODE 

A. Autcmobiles 
1. l u x u r y  
2.Full Size 
3.1 ntermediate 
4. Compct 
5. Subcompact 
63 iesel  

B. Motorcycles 
C. Bus 

1.Full Size 
Diesel 

2. Medium Size 
Diesel 

3. Medium Size 
Gasoline 

4.Full Size 
Rankine 

D. Commuter Rail 
1. Electric 
2. Diesel 
3. Gas Turbine 

E. Potential Future 
Systems 
1. Hybrid Electric 

Auto 
P. 6aB Jl) f i ine 

Auto 
3. St ir l ing Bus 
4. Ralirltint! Bus 
5. TACV 
6. TVS 

Pneumatic 
Non -Pneu - 

matic 

( P I S S E ~ ~ ~ ~ L E S  ' TIE 
RANGE 

BLOCK 
SPEED 
'MPH) 

15-35 
15-35 
15-35 
15-35 
13-35 
15-35 
15-40 

10-35 

10-35 

10-35 

10-35 

25-45 
25-45 
25-45 

10-30 

15-35 
10-35 
:G-35 
4 -60  

40-60 

40-60 

AVERAGE 

AVERAGE 
FUEL 
CONSUMPTION 
PER VEHICLE 
IMPG) 

12.5 
13.2 
14.1 
17.3 
26.5 
24 
30-80 

6.5 

8 0 

5.5 

2.0 

1.9 
1.6 
1.0 

15-24 

12-14 
5-7 
2.3-3.3 
.3-.4 

1.7-2.5 

1.3-1.7 

PASSENGER 
L ~ A D  

(PASSNEi) 

1-6 
1 -6 
1-6 
1-4 
1-4 
1-5 
1 

41 -53 

25-33 

25-33 

41-53 

70-125 
50-90 
60-80 

1-4 

1-5 
41-53 
41 -53 
60-120 

60-120 

60-120 

LOADING 

(%) 

23 
23 
23 
35 
35 
28 
130 

I 

45 

45 

45 

45 

35 
35 
35 

35 

30 
45 
45 
62.5 

50 

50 

1, 

13-75 
13-79 
14-85 
17 -69 
27-106 
24-120 
4 - 1 0 5  

120-155 

90-120 

70-80 

40-50 

50-85 
30-50 
20-30 

15-100 

18-21 
90-170 
40-80 
10-30 

50-150 

40-100 

18 
19 
20 
24 
37 
35 
70 

140 

105 

75 

45 

65 
40 
25 

30 

20 
130 
60 
25 

100 

60 -- 



TABLE II-XI 
TRANSPORTATIONIENERGY DATA FOR 

INTERCITY SYSTEMS 

Ref: Goss, W. P.. and McGv~en ,  "Energy 
Requirements for Passenger Ground 
Transportation Systems," Intersociety 
Conference on Transportation, Amer - 
ican Society of Mechanical Encjineers. 
Denver, Colo., Sept. 1973. 

MODE 

A. Automobiles 
1. Luxury 
2.Full Size 
3 ~ntermediate 
4. Compact 
5. Subcompact 
6. Diesel 

RBuses 
1. Highway Coach 

Diesel 
2. Highway Coach 

Gas Turbine 
C. Rail 

1. Electric 
2. Diesel 
3. Gas Turbine 

D. A i r  
1. Short Range 
2. Long Range 

E. Potential Future  
Systems 
1. Gas Turbine 

BUS 
2. St i r  l i ng  Bus 
3. TACV 
4. TVS 

Pneumatic 
Non -Pneu- 

matic 
5. VT0L 
6. STOL 

PASSENGER 
LOAD RANGE 
(PASSIVEHI 

1-6 
1-6 
1-6 
1 -4 
1 -4 
1-5 

41 -53 

41 -53 

70-125 
50-90 
140-240 

75-150 
150-350 

41 -53 
41 -53 
60-120 

60-120 

60-120 
50-100 
100 

BLOCK 
SPEED 
(MPH) 

4-60 
4 - 6 0  
4 - 6 0  
4 - 6 0  
4 - 6 0  
4-60 

40-60 

40-60 

50-70 
50-70 
50-70 

200-300 
400-500 

50-70 
50-70 
100-250 

100-300 

100-300 
125-200 
125-200 

LOADING q 
LOAD TiE 

1%) RANGE AVERAGE 

35 13-75 26 
35 13-79 28 
35 14-85 M 
53 17 -69 36 
53 27-106 56 
42 24-120 50 

46 130-170 150 

46 50 -60 55 

37 65-115 90 
37 39-70 55 
37 28-61 50 

50 10 -30 15 
50 10-40 20 

50 80-130 105 
50 100-190 140 
63 15-40 30 

55 35-125 80 

55 25-75 50 
55 7-20 15 
55 10-20 18 

AVERAGE 
FUEL 
COFMUMPTION 
PER VEHICLE 
(MPG) 

12.5 
13.2 
14.1 
17.3 
2b. 5 
24.0 

7.0 

2.5 

2.5 
2.1 
.5-. 7 

.2-.4 

.2-. 4 

4-5 
5-7 
.4-. 5 

1.1-1.9 

.8-1.1 

.24-. 37 

.33 
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"Yes, a little-but not on 
land-and not with needles-" 
Alice was beginning to say, when 
suddenly the needles turned into 
oars in  her hands, and she found 
they were in a lrttle boat, gliding 

along between bsnks: so there was nothing for 
i t  but to do her best. 

-Lewis Carroll 

ing widespread use of the automobile. This 
could be supplemented by the use of public 
transit vehicles which are capable of runnlng 
on both the highway network and on automated 
guideways. In this system, small and medium 
sized buses would pick up passengers at either 
thelr homes (dial-a-ride or subscription service) 
or at stations (fixed route service). They would 

travel to a guideway where there is access and 
egress and form "trains" of buses on the guide- 
way that would be under the control of a central 
computer. These tralns of buses would then 
move on the gu1dewa;;s at high speeds. Sta- 
tions would be off-line. allowing shorter head- 
ways and higher speeds on-llne. Such a system 
can, of course, be comhi;~e I with 0t1Xi types of 
high-speed or air transpor, along high denslty 
regional transportation corridors. 

A system which combines the most desira- 
ble features of dial-a-ride, fixed-route transit, 
PRT, and dual mode has been suggested re- 
cently by the Taledo Area Regional Transit 
Authority (TARTA). The TARTA system will use 
33-passenger buses that will travel a flxed 
sciiedule on the city streets (see Figure 2-13) 
and also have a separate qu~deway system (see 
Figure 2-14) to allow for hlgh speed transporta- 
tion between different city areas. The buses can 
go up (or down) ramps. form into tralns. and be 







under the control of a computer while on the 
guideway. The guideways have off-line station 
stops that allow trains to pass the station if n3 
passenger wishes to depart at that station. The 
system will allow a passenger to move faster 
and will reduce the number of tra:isfers needed 
to go from origin tr; des!ination. The TARTA 
proposal is th have 14 miles of guideway and 16 
stations constructed by 1985, with future ex- 
pansion of the system occuring as the need 
arises. Projected costs for installing the dual- 
mode system is in line with costs for other 
systems. (Figure 2-14). Grade, elevated, and 

open cut construction costs are estimated to be 
$550,000; $4,700,000; and $1,400,000 per mile 
of two lane guideway. With station costs of 
$500.000 each and vehicle costs estimated at 
$75.000 for a 33-passenger bus, the system is 
much less expensive than conventional electri- 
cal rail transit systems. Although TARTA refers 
to the system as a Bimodal Transit Vehicle 
(BTV), it is a composite bus-based system that 
shows great promise for the future in areas 
where rapid transit is feasible because of high 
density. 
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Chapter Ill Hlstory has shown us that people's at- 

TRANSPORTATION AND 

MODAL CHOICE 

I. Introduction 
The transportation problem is a part of an 

increasingly complex world in which each 
technological success we enjoy often creates a 
new set of problelns more complex and more 
difficult than the original ones. Put another way. 
demands for transportation systems-for vehi- 
cles. roads. tunr,els. tracksare met by tech- 
nolo@cal change which itself creates further 
difficulties (such as pollution. resource deple- 
tion. and so on). which in turn have tr3dltionally 
been met by still more technology. 

In Chapter 11, some of the latest and most 
promising transportation hardware innovations 
were discussed. However. there may be other 
ways to look at problems in transportation by 
going straight to the source of the demand: 
people!. This section ..vill  ISC CUSS a frequently 
overlooked approach to the transportation 
problem: an examlnatlon of "people" problems 
rather than "technological" problems. Can the 
demand for transportation be modifled? If ~t 
can. there appear to be three possible avenues 
of approach: (1 ) effecting the process of modal 
choice: (2) changing the need and deslre for 
transportation, and. ( 3 )  developing new 
substitutes for transportation. such as 
electron~c communications. 

titudes are crucial determinants of the transpor- 
tation problems of urban areas. In Great Britain, 
during the Middle Ages. tt-? fear of possibb 
robbery and murder kept a vas. majority from 
traveling outside the relati8:o security of their 
walled urban village. People today stay in their 
walled urban apartments out of the same fears 
(6. p. 1054). Thus. concern for personal safety 
inadvertently acted as a demand modifier 
reducing the poiictial need for transportation 
between population centers. Conversely. peo- 
ple now have positive attitudes towards 
transportation. They want to be on the go. The 
jet setter who whisks from. New York to London 
as a matter of routine s :;s the oace for in- 
dustrial society. 

As mr ~ement from place to place has 
become m r e  attractive. transportation needs 
have increased exponentially and brought pro- 
portionate increases in accompanying prob- 
lems. Transportation demand must be modified 
in some way to conform to a responsible pattern 
congruent wlth the goals of our society. 

Concern for demand modification. as an 
alternative approach to the transportatlon prob- 
lem. has been developed in thls chapter in three 
main areas. First. there IS a discussion of de- 
mand from a psycho-social vlewpoln! by defin- 
Ing certain relevant h u m ~ n  factors which 
should be includea In transwrtatlon pianning. 
Second. transportatlon alternatives will be con- 
sidered In terms of their potentla1 for reducing 
the need to travel. Third. institutional changes. 

. , 
While magic car-sts would solve our transportation problems, a more practical solution is needed. - 
Rcpr:::!~!. , !:II': ;)f Tir,  i ?~ -H~r ; r ln ,  N~apor t  NEL 5, V~r~ i r i a .  
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especially with respect to pricing, are sug- Trar~sportation systems can also be seen 
gested cs ways to modify the amount of travel as catalysts in the social dynamics of a com- 
and the choice of mode. munity. With the inclusion of a transportation 

system into the community, individuals begin to 

II. Human Factors 

A Transportation as an Expression of Con- 
scious Awareness 

An individual begins life with only a remote 
awareness of the almost limitless possibilities 
which the environment holds. The neonate 
becomes vaguely familiar with the spatial 
parameters of his own body environment as his 
mother caresses him. Each new day bringing 
the world into sharper focus for the infant as his 
eyes begin to fixate on more distant objects. 
thus expanding t k  visual circumference of his 
experiential world and deepening his con- 
scious realization of the universe around him. 

As information about the world-at-large in- 
creases. the child begins to establish a percep- 
tion of "I-It" relationships in which the world 
becomes differentiated into myriad objects, and 
at times it becomes necessary for the child to 
bring the object of perception c l~ser  to his sen- 
sory organs. The development of locomotion 
satisfies this need as an auxiliary "perceptual" 
system whlch. in effect. tilescopes the child 
into a new world of pc.ssible sensory ex- 
periences. The baby can crawl to the ecd m' ' .E 

crib to see the ball in a better perspectivr, - e 
the toddler can walk over to the stove to sense ~f 
it really is hot. With the advent of :ocomotion. 
the individual'$ potential universe has expand- 
. 1. The child now moves to regions previously 
unknown within his potential experiential field 
with transportation needs expanding as an ex- 
pression of growlng individual consciousness. 

The relationsh~p between the child's per- 
ceptions and hls ~ocomotive needs can also be 
appl~ed to the Community of Man. Transporta- 
tlon networks are built as man becomes aware 
of potentla1 resources toward which he would 
like to travel. Thus, in the United States, 
railroads to the West were lnauguarated as men 
began to perceive the existence of resources 
creviously untapped. On a more limited scale 
one finds that highways are des~gned to 
traosport people and freight to areas where 
they perceive a nesd to go. 

engage collectively in transspatial activities. 
no longer limited by their geographic bound- 
aries. 

Each transportation system can be defined 
in terms of certain inherent characteristics. 
Likewise, these same system characteristics 
contribute in a unique way to the individual 
movement pattern of a given urban environ- 
ment. The subway system in Manhattan has en- 
couraged an entirely different form of social 
movement than has the widespread use of free- 
ways and cars in Los Angeles. Both New York 
and Los Angeles are urban centers, but each 
has its own characteristic transportation 
system and Individual social movement styles. 

These social movement styles, which are 
the result of particular forms of transportation 
systems. can be classified into two general 
movement patterns-sociopetal '  and 
sociofuga12 (See Figure 3-1 ). Sociopetal social 
movement IS best associated with the use of the 
automobile as a primary transportation mode 
and results in dispers~on of population into ex- 
pansive living spaces. Los Angeles provides an 
excellent example of sociopetal social move- 
ment. 

The second form of soc~al movement can 
be called sociofugal. which acts as a catalyst 
for soc~al concentratlon where business, enter- 
ta~nment. and residence are in clcse 
geographic proximity. This form of social 
movement is related to effective mass transit. 
Some of the newer European c~ties are ex- 
cellent examples of sociopetal development. 

B. Transportation as a Function cf Attitude 
The prlvate automobile is synonymous with 

the American style of life. In spite of ever-in- 
creasing congestion. pollut~on. and dwindling 
fuel suppl~es. the commuter continues to 
choose the car as a most favored mode of 
transportat~on. Llttle thought. if any. is given to 
using alternative meats of locomotion. The 
"civilized" American commuter has been 
brought up with thz car as a constant factor in 
his environment. 

From a psycho-social perspective, this 
reliance on the automob~le is more than merely 

'.: There were or~glnally used by Sommer In conlunc- 
a choice of available technology. The freerlom 

t ~ o n  w ~ t h  h ~ s  research on seatlng arrangements and ,ts to choose has been narrowly restricted by the 
effects on soc~al~zat~on Aoollcat~on of terms seem to have Use of ~€r13ifl advertising techn~ques wh~ch . . 
equal relevance In the preser! d ~ s c ~ s s ~ o n s  (6. p ?35) favor the private car as a desirable mode of 









the advantage of changing existing systems to 
accommodate our basic need system. Systems 
must be designed which are safe:, less 
crowded (or at least perceived as such), and 
which prote-I the "identity" of the rider. 

If variables such as personal comfort and 
safety were considered, mass tra~ ,sportation 
cou Id be changed into a more acconl~~lodating 
system, meeting more individual needs and 
thus increasing ridership. As these nonattrac- 
tants are reducea, ridership can be expected to 
increme. Figure 3-3 suggests a relationship 
between nass transportation responsiveness 
(M.T.R.) and positive consumer attitudes. Mass 
transportation resoonsivenes; is expressed as 
the percentage of total trips taken by mass tran- 
sit. 

One can hypothesize ce;tain soc~al/class 
differences in this presumed curvilinear rela- 
tionship Letween ridershl? attitude and in- 
creased ridershio. Lower inccme groups which 
are more frequently withoc. access to cars are 
captives of the mass transportation system. 
Higher socioeconomis groups way not respond 
to system changes, while the ridership levels of 
middle socioeconomic classes mzy conceiva- 
bly increase as a result of att~tude change. 

Thus, over the past five decades the car 
has been associated with the satisfaction of 
many of man's psycho-physiological needs, 
while mass transportation, on the other hand, 
evolved irlto a system of collec~~ve negative 
reinforcement. !t would seem logical to con- 
clude that a modificat~on of both current at- 
titudes towards mass transportation and those 
condit~ons which precipitate thlse dispositions 
is needed. Cons~lmer utilization of mass 
transportation is an example of learned 
behavior.' 

A public education program is essential i f  
exlsting att~tudes are to be changed. This pro- 
gram should De dlrected towards two basic ob- 
jectives. First, rider educat~on st- ,uld focus on 
providing accurate informatlor. ,n different 
available mass transportat ion modes. 
Schedules for buses and trains shou!d be ac- 
cessible to all and ca,aSle of easy comprehen- 
slon by the rlder. Newspapers should be used 
!? prov~de route data and transportation 
cholces. The PATH Sfstem in Rochester New 
York has util~zed newspaper ads and direct 
contact w~th the corsumer as well as personal 

' Learned behav~or ,efers to any behaworal change 
. h ~ c h  1s not due to maturation lgenet~c effects) 

contact In buses to advertise various facets of 
service. The potential bus or train user must be 
capable of reading schedules, relating his 
transportation needs to available transportation 
routes, and identifying appropriate transporta- 
tion vehicles. The individual consumer chooses 
certain modes of transponation on the basis of 
certain predetermined attitudinal sets. 

"It was much pleasanter at 
home." thought p2or Alice, 
'when one wasn't ahway., 7rowing 

p larger and smaller, and k i n g  or- 
dered about by mice and rabbits. I 
almost wish I hadn't gone down 

that rabbit-hole--and yet-and yet-it's rather 
curious. you know, this sort of life! I do wonder 
what can have happened to me! When I used to 
read fairy tales. I fancied that kind of thing 
never happened, and now here I am in the mid- 
dle of one! There ought to be a book written 
about me. that there ought! And when I grow 
up, 1'11 write one--but I'm grown up now." she 
added ir! a sorrowful tone: "at least there's no 
room to grow up any more here." 

-Lewis Carroll 

6. Population Density and Proxsmics 
A crowded s~tuation can be described as 

(1) filled with people or things; packed: (2) 
packed too full: (3) close together: inconven- 
ient: lacklng room. Psycho!ogists to date have 
not completely agreed upon the definition of 
density but they have begun to converge In 
regard to research f~nd~ngs on the effects of 
denslty. 

Population Density 
There is a body of evidence that suggests 

changes In animal population due to crowding 
effects which are apparently caused by certaln 
phys~ological changes. Certain pathologies ap- 
pear (enlarged adrenals) and result in a decline 
in population growth whenever crowding ex- 
ceeds a tolerable llmit (25. p. 135-148). Conse- 
quently. one could deflne crowding as a 
parameter above whlch certaln growth redu- 
cing patholog~es begln to appear. 

Other definitions have looked to Interactwe 
lnfluencas of space and organlsm reactton. 
Density can be defined as a lack of prlvacy. For 
example, we can dlstlngulsh three different 
degrees of privacy wh~ch Include. (1)  prlvacy of 
not be~ng seep but heard; (2) prlvacy of nnt 
be~ng heard but seen; and, (3) prlvacy of not 



being sensed-not seen or heard. We structure 
our surroundings and our behavior to meet cer- 
tain criteria of privacy. The living room serves a 
different privacy function than the bedroom or 
bathroom. Lee wrote that 

. . .through habituation and teaching 
the mother reproduces on the child 
her own needs, in this case the need 
for privacy which inevitably brings 

with it related needs. Now the child 
grows up needing time for himself. a 
room of his own, freedom of choice, 
freedom to place his own time, and 
his own life. He will brook no inter- 
ference and no encroachment. He 
will spend his wealth installing pri- 
vate bathrooms in his house, buyiry 
a private car, a private yacht, a pri- 
vate woods and a private beach, 

Att i tude Scrlle 

FIGURE 3-5 
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which he will then people with his 
pr~vately chosen society (38, p. 77). 

Deson (30, p. 79) suggested that density 
can be defined as a level of social stimulation in 
which "being crowded in receiving excessive 
stimulation from social sources." He hy- 
pothesized that subjects' perception of being 
crowded was contingent upon the overall level 
of social stimulation. He further reasoned that 
any structural change which reduces interper- 
sonal perception should act to reduce social 
stimulation and concommittant feelings of 
belng crowded. To accomplish this, design 
features were varied. Deson wrote that they 

. . included all of several absorbing 
materials for walls and coiling, parti- 
tioning, minimizing the number of 
mirrors, doors, and windows that 
vlew "people spaces." maximizing 
the disparity between the linear 
dimensions of the space, use of low 
llghting levels and high non-social 
noise levels and any other feature 
that a designer can control which in- 
terferes with the transmission of 
stimulating energy wlthin the space 
(30. p. 80). 

The above llsted design features were 
altered on scaled-down r3om models with stu- 
dent subjects placing small flgures in the set- 
ting. 

The experimenter found '5at signif~cantly 
more figures were placed in rooms which were 
partitioned than those rooms which were not, 
thus supporting the original hypothesis. It was 
also found that more figures were placed in two 
door rectangular rooms than two door square 
rooms. It was interesting to note that size 
differences were not always clearly related to 
crowdlng. Further research is needed to identi- 
fy maximally effective barriers. 

a "Tut .  tut, chrld!" said the 
9 Duchess. "everything's got a ,,2+& ;tJ .$#!J moral, if only you car? find it." And 

L- ,. , she squeezed herself up closer to 
, / Alice's side a.q she spoke. 4 Alice did not niuch like her 

keeprng so close to her: first, because the 
Duchess was very ugly: and secondly. because 
she was exactly rhe right height to rest her chin 
on Al~ce's shoulder, and lt was afi uncomforta- 
bly sharp chin. However, shc Jid not like to be 
rude: so she Sore rt  as well as she could. 

-Lewis Carrol! 

Pmemics 
Edward Hall has written that "we treat 

space somwhat as we treat sex. It is there but 
we just don't talk about it (13, p. 40)." Prox- 
emics, the stuoy of personal space, is closely 
related to problems which are associated with 
population density. Research has indicated that 
individual personal space is shaped by various 
structural configurations in which we find our- 
selves placed. 

Sommer (6) found that social interaction 
patterns were related to different seating con- 
figurations. Certain seating arrangements were 
found to facilitate socialization by increasing 
both physical proximity and visual contact, 
while other arrangements were found to dis- 
courage socialization. It was also found that 
ratings of different configurations as "being 
very intimate and psychologically close" or 
"very distant" were not cross-culturally signifi- 
cant, nor were they found to differ according to 
sex (6, p. 64); Elkin (3.9.64) fourtd that children 
had similar perceptions of seating patterns 
although there were age differences present. 

Tolcott studied seating behavior of in- 
divlduals waiting for a bus at a station. He 
found that although benches were twelve feet 
long peoole in general preferred to sit at ex- 
treme ends with few individuals invading the 
"sanctity" of the middle territory. The author 
suggested the addition of arm rests which 
acted as a natural barrier and as protection of 
the personal body space (6, p. 65). 

An inherent need to protect the privacy of 
the area immediately surrounding the body has 
been recognized. Loss of personal space has 
been found to increase stress and emotionality. 
Interpersonal distance was iound to be an im- 
portant factor i n  certain forms of psy- 
chopathology (35, p. 651-656). 

Crowded s~tuations are an invitation to 
possible invasion of personal spaces. Mass 
transportation as currently designed joes not 
respect the right of personal space. Nor are few 
formal territorial bomdaries utilized by design- 
ers to protect personal space. Most attempts to 
malntain prlvacy are informal soc~al adjust- 
ments such as avoidlng eye contact with those 
on the bus or reducing others on the bus to 
status of non-persons. Other defenses have 
bee- described by Sommer (6): 

Many subway rlders who have 
adjusted to crowdlng through psy- 
chological withdrawal prefer to treat 
other riders as non-persons and 
thereby resent sltuatlons such as a 
stop so abrupt that the person 



alongside pushes into them and then 
apologizes, then the rider becomes a 
person (6, p. 59). 

Mass transportation, if it is to widen its 
base of appeal, must consider problems of 
crowding and personal space in design tech- 
nology. It is conceivable to include, wherever 
possible, definite physical clues which would 
indicate the territory to be occupied by one in- 
dividual. Variations in seating arrangements 
would accommodate various styles and 
degrees of socialization. Increased use of parti- 
tions would reduce the perceived density and 
increase ridership comfort. Improvements such 
as these would increase the number of riders 
who are not "captives" of any particular system 
and can choose with discretion the system 
which best meets their own individual needs. 

Figure 3-4 presents a design of transit vehi- 
cle which incorporates many of the design 
features which have been previously discuss- 
ed. One can note the variation of seating ar- 
rangements. Efforts were made in the design to 
reduce the amount of perceived crowding. 
Such design changes are a programmatic at- 
tempt to increase consumer acceptability and 
therefore increase ridership. 

D. Personal Safety 
Mass Transit ridership in many larger 

metropolitan areas has decreased due to fear of 
possible assault or r~bbery.~ More effective 
measures must be employed to protect the 
security of the rider, i f  mass trasnportetion is to 
become a viable alternative to the car. A num- 
ber of system design innovations have at- 
tempted to increase personal safety. Some n! 
the more effective and pragmatic proposals in- 
clude: 

'As our early ancestors stayed w~thln the~r walled 
hab~tats. so too do we stay locked In the relat~ve securtty of 
our personal veh~cle 

FIGURE 3 4  
INNOVATIVE BUS DESIGN 

REF: LAiYJA'S TOTAL SYSTEM, Toledo Area 
Regiot-a1 Transit Authority, 1972, 
p. 26. 

C U R B )  
E X I 1  



Use of automatic vehicle monitoring 
systems. The use of two-way radios or other 
communications devices on public transporta- 
tion vehicles has proved effective in several 
areas. First i t  has been useful in detecting 
crimes in progress and thus more quickly ap- 
prehending the suspect: "His voice was picked 
up by a speaker-mike behind him, transmitted 
by radio to Bi-State Transit System headquar- 
ters-and a St. Louis police squad car pulled up 
and nailed the thief In about a minute (46, p. 
21 )." It has also been noted that two-way radlo 
tends to reduce the feelillg of "aloneness" 
which the driver may have on late night routes 
(40, pp. 387-3891, 

Increase stationary site security. In- 
creased levels of light al\d limited visual 
obstructions are simple, but effective crime 
deterents. Use of transparent walls and parti- 
tions, where appropriate, can also add to 
security (8. Chapter V). 

The number of visible telephones can add 
to the perceived security of the passenger. The 
use of alarm systems also serve tha same func- 
tion ?nd should be considered in :he design of 
stat1  nary facilities. 

Increased use of preventive patrolling by 
uniformed and non-uniformed police. "Preven- 
tive patrol-the continued scrutiny of the com- 
munity by vislble and mobile policemen-IS 
universally thought of as the best method of 
controlling crime that is available to the pollce 
(18). 

Ill. Substitutes To 

Transportation 

In the past most efforts to "solve the 
tra~sportation problem" have focused on In- 
creasing capacity rather than reducing the de- 
mand or need for transportation. Ever1 today the 
emphasis is on a "balanced transportation 
system." i.e., getting people out of cars and 
onto buses, tracked vehicles, airplanes, or 
some other mode. While few would argue that 
decreased dependence on the automobile IS 
n,-t a worthwhile goal. the questton to be asked 
may not be, "How do we provide an alternative 
to the automobile?" but rather. "how do we 
provlde an ahernatwe to travel?" 

The reasons why people travel were 
touched upon in Chapter I.  As an over- 
simpllf~cat~on, people travel because thlvgs are 
In the wrong place. Jl~st how much of thls 
spatial d~str~butlon of activlty IS necessary or 
even des~rable IS not clear. Changes In \lalues. 

technology, and life styles have occurred and 
will continue to occur so that factors which 
were once ~mportant may no longer be impor- 
tant or will become less important. For exam- 
ple, an increasing portion of employment is in 
"information" areas rather than in "manufac- 
turing." 

On the other hand, it is painfully obvious to 
all that factors previously ignored now must 
dominate our thinking. In the past one could 
assume the availability of an almost unlimited 
supply of cheap energy. Tacit approval for in- 
dustries to pollute was given by zoning regula- 
tions which said, in effect, "As long as you stay 
in the blue area on the map, you can make all 
the smoke and noise you want." Energy and en- 
vironmental considerations have already 
become important and certainly will remain so 
in the future. While some technological 
breakthroughs will likely lead to modestly 
priced energy in the future, to plan for the future 
assuming a large amount of cheap energy will 
be unwise at best. 

What then can be done in a society where 
ven~cal (social) mobility has become depen- 
dent on hor~zontal moblllty-the freedom to 
travel? Transportation has often been v~ewed 
as providing opportunity-the freedom of 
chooslng where to live, where to work. and 
where to shop. In chooslng a mode of transpor- 
tatlon. where a choice exlsts. t r ~ p  time is 
generally agreed to be the most important con- 
slderatlon. Whlle modal split studies usually 
assume cost as the only other important factor. 
studles have shown that convenlence and com- 
fort, among other thlngs, are more Important 
than cost. Prlvacy and personal control of one's 
destlny have also been shown to be very Impor- 
tant How then can the need to travel be 
reduced. while prov~d~ng even more moblllty, 
especially for those who lack ~t now? (See Ap- 
pendix GI 

Thls sectlon will dlscuss three not entlrely 
unrelated poss~b~lltles Flrst, by changing pat- 
terns of land use and dlrectlng expected 
growth, dema~ids upon our presect "transpor- 
tatlor! system ' can be m~n~mlted whlle at the 
same tlme prov~dlr~g for the right to walk to 
work. Second, even w~th  existing land use pat- 
terns. a reduct~on In travel demand can be ac- 
compllshed uslng preseritly available-and ex- 
pected future advances In communlcatlons- 
t e c h ~ ~ o l o g ~ .  Teleco~nmun~cat~ons could be 
effectlve spec~f:cc"ly In substitut~ons far the 
"jourrey to work ' Even if more "recreational 
and soclal' travel were generated, the added 
travel . ould occur zf  off-peak t~mes whlle peak 





tinue since a "house in the suburbs" seems to 
be part of the "American Dream" of many. Even 
if this were not the case, it is unlikely that our 
present densely populated c~ties could be 
rebuilt within a generation to accommodate 
very much of the nation's population growth 
providing an improved quality of life for all. The 
populatlon of this country is expected to in- 
crease by about 50 million during the next 25 
years. (7, pp. 842-845). Where will these people 
go? - 

While we try to reduce transportation de- 
mand, we recognize the fact that most people 
and their means of livelihood are in the 
suburbs. Around the ten largest metropolitan 
areas, 73 percent of the people work in the 
suburbs. Of all suburbanites in the ten largest 
residential regions, only six percent work in the 
central business district (21 ). 

The basic national pattern of dispersing 
both jobs and homes is not likely to change 
much Suburban shopping centers, schools. 
churches, medical centeis, light industrles. 
con~muni ty meeting halls, and Information cen- 
ters are becoming self-sufficient. The present 
trend is toward "omnicenters" where every- 
thing needed is close to home. - 

Reconstruction of the central cities does 
not appear so imminent as to reverse the trend. 
Although there have been a number of attempts 
at urban homesteading, e.g., Wilmington. 
Delaware and Philadelphia, this activity is not 
expected to increase the population In clties 
s u b s t a n t ~ a l l y .  If some h l gh  dens l ty  
"superblocks" are developed and prove them - 
selves successful (e.g., resldences. jobs. 
stores. services, and recreation, contained In 
the same bui ldlng or confined geographical 
area). central cltles will begln to "hold thelr 
own" and support additional populatlon In what 
many would conslder a desirable way of life. In 
the Immediate future, improved mass transit 
from the suburb to central clty will work agalnst 
thls by maklng it easier for people to live out- 
side tne city. 

Another poss~b~l~ty  IS the development of 
new crtles deslgned to mlnlmlze the needs for 
transportatlon while providing desirable living 
conditions To accommodate all the expected 
growth, 50 new cltles of one mill~on each would 
be requlred by the year 2000. An opt~mlstic estl- 
mate mlght be 25 new citles of 100.000 
developed by the end of the century, prov~dlng 

[he systems effects nay be rn~xed The tmprove- 
rnent may rel.eve congest lor^ c>n porallel routes wh~le  In- 
ireas11-1y 11 UII feeder dnd dlspe;;al ;ol;:es 

for only 5 percent of the growth. A number of 
demonstrations with new cities are unde; way. 
Such activ~ty should certainly be continued, 
although the immsdlate benefits will be some- 
what limited. The long-range benefits include 
the possibility of perhaps 50 new cities of one 
million each In 50 years. Such cities could ac- 
commodate any population growth in thls 
country during the 21st century along with 
allowing a redistribution of some of the popula- 
tion cf the year 2000 (7, pp. 842-845). . . .  

A third way to provide for the population 
growth is the new "rural society," a large scale 
dispersal of people and jobs interconnected by 
sophisticated telecommunications systems. As 
our employment opportunltles become In- 
creasingly information or~ented. and as con- 
siderable tecnnological developments occur. a 
substantial portion of the population could be 
accommodated in such a manner. While the In- 
teractlon effects of human factors w~th  large- 
scale use of telecommunications is unclear. 
thls approach holds promise for the future. A 
more de!alled discus:'~\r~ of telecomrnun~ca- 
tions as a substitute for transportation IS con- 
tained In a later section of this chapter. 

The remaining place for growth is in  
moderately-sized metropolitan areas. Most of 
the growth is presently occurring in these areas 
and it ~NIII contlnue to occur there durlng at 
least the next 10 to 15 years and probably until 
tP1e end of this century. In these areas im- 
mediate action is necessbry to prevent develop- 
ment s im i la r  to  that  o f  present  l a rge  
metropolltan citles whlch IS almost wholly 
based on private gain wlth mlnlmal consldera- 
tlon for the publlc good. Continued develop- 
ment In the random and sometlrnes arbitrary 
way of the past can only Increase problems 
whlch now exlst 

The evlder 26 suggests that In niany cases 
widening roads does not necessarily reduce 
congestion. After a short perlod of tlrne the 
level of congestion In the improved highwar 
approaches its previous level.5 And yet, the ma- 
jor portion of our "transportatlon budget" con- 
tlnues to go ~ n t o  concrete, whlle most of the re- 
malnder IS committed to "~mprovements" 
deslgned to perpetuate the c;tles of the past. 
I e.. rapid movement of hlghly skilled people 
from outlying areas to the central business dls- 
trict, near wh~ch is a large supply of low-pald. 
unskilled labor. The pr3blem has beer, studled 
and restudied. New stddles are proposed and 
undertaken. Most of them provide Ilttle. 11 any- 
thing. ~ r :  the way of new Ideas or lnformatlon 
O!te:: suc5 s!ud;es are made !o avc!d. 9r s! 



least po,tpone. makinq decisions and taking 
action. 

The need for large numbers cjf peoole to 
assemble five days a week from nine to five in ir 
central locatlon should be seriously ques- 
tioned. Most lndustrlal and commercial expan- 
sion is taking placs outs:de of the central busi- 
ness dist, ict (21). In the 125 largest Standard 
Metropolitan Stat~st~cal Preas in the country- 
all those wlth a population of more than 
250.00C-the comm,lting pictur? looks like thls: 
36 percent llve and work in the central c~ty, 34 
percent live and work in tile suburbs. 18 per- 
cent live in the suburbs and work In the clty, 7 
percent Ilve i i  the city anr '.\.cvk in the suburhs. 
and 5 percent live In the area and work outslde 
of ~ t .  In the teir largest SMSP's only 27 percent 
work In the central citles and only 6 percent of 
the ~burbanltes work In the central buslness 
district (21). 

In most cities, new fixed-gu~deway transit 
systems which assume that everyone works in 
the same place or corridor, and that there will 
be Increased density in the central business 
district, should be questioned. On the other 
hand, in h number of older and larger cltles. I all 
service along existing tracks uslng rall-busses 
or light rail vehicles might be worth consider- 
ing. New or expanding cities should con- 
sc~ously utilize new or existing tracks to dlrect 
thew growth, rather than simply respond to it. 

The approaches of the past-more and 
"better" highways-cannot be used In the 
future. In most urban areas, the provision ot ad- 
ditional lanes or rights of way invariably re- 
quires something to be torn down. If it is bus~- 
nesses and stores. one eliminates the very need 
for comlng to a city: if it IS residences-the 
more usual case--one only Increases the need 
for ad2itlonal travel, and hence the load on the 
transpor,?tlon system (positive feedback). 
Further, the use of the nrlvate automoblle can- 
not continue to Increase as ~t has In the recent 
past Thls IS cledrly the case ~f one agree, that 
more highways sre not the solutlon and recog- 
nlzes further that energy and envlronmentsl 
considerations WI ll severely constrain the use 
of the automoblle. In fact, the amount of 
material needed to provlde large numbers of 
any type of personal vehlcle mlght better be 
used In other ways--hous~rg, for example. 

Planned Growth 
In order to provide for the expected popula- 

tlon growth, careful plannlng is necessary. An 
important reallzatlon at the outset IS  the 
unllkellhood of ellmlnatlng ths need and deslre 

for automobiles in this centu~y-!! eier Even ~f 
all new growth and development coc Id be plan- 
ned carefully with high orlorit) glven to 
eliminating the need for autos, ttle random 
location of existing fac~litles almost requlres 
thelr contlncted use. Wilfred Owen has noted. 

If the automoblle 1s In fact Lin- 
eeslrable, efforts to convlnce COIF 

sumers have not been notably suc- 
cessful. In EL .ope, au!omob! les were 
longed v~eweti unsympathetically by 
governments. Cars were heavily 
taxed, along with fuel. llttle was 
done tc build and Improve hlghways 
and parking facllltles, a,id both rall 
and transit facllltles were heavlly 
subsldlzed to help them compete 
with the automob~le. These negatlve 
policies were the opposlte of the ap- 
proach to the automoblle In the 
Unlted States, where taxes were kept 
low, hlghway programs were heavl!y 
subsldlzed. and translt and r a ~ l  
facllitles neglected The results have 
not been very different Europeans 
adjusted by making smaller and 
more economical cars, by suffering 
hlgher accldent rates and greater 
trafflc jams, and by parklng on the 
sidewalk. But they d ~ d  not give up 
the Idea of drlvlng (16, p 19) 

The urbanlzat~on trend w ~ l l  not be reversed 
In the near future. New development will occur 
whether planned or unplanned Owen argued 

If unplanned. the dlfflculty of 
movlng around will be magnlfled the 
satlsfactlons of the urban commcrnlty 
w ~ l l  be forfe~ted. arld excessive 
resources w ~ l l  have to be devoted to 
trafflc re1 ~f The challer !s ;c 
assure that ;he locatlon (, ~us lng  
Industry. and commun~ty servlces 
produce convnnlent arrangements 
that solve transportation problems 
Instead of creatlng them (16. p 681 

In the preceding section. four areas of 
growth were discussed redeve'opme~t of old 
cltles. new cltles. a rural soclety. and expan- 
slon of present urban areas Development of 
new cltles and expansion of present urban 
areas h a ~ e  as muck In common 2s they have 
differences. The dlffercnces are mostly In 
scale Wlth new cltles one IS deallng wlth larger 
popu!at~ors and ent~rely new servlces and ut111- 
ty dlstr~bulion systems However. even In :he 
txranslon of present urban areas generally ad- 



ditionsl new distribution systems must be add- 
ed although the amount may be considerably 
less than for a new city. In either case. it is 
useful to consider the European experience 
where "for many centuries (the countries have) 
been face3 with a relatively fixed amount of 
land and a consequent need to work out 
socially sound land policies" (10, p. 2). 

Today. almost all of the major European 
countries have compeherrsive national legis- 
lation of land use. With no vast reaches of emp- 
ty land to settle. both farmer and urbanite have 
developed a social ly-oriented parsimony in the 
use of land and an insistence that settlements 
should be pleasing to the senses as well as 
conducive to human industry. Private property 
is an entrenched institution in all Western Euro- 
pean nations and generally receives positive 
government protection. The bulk of lands held 
by the national governments are forest. lake. 
and mountaln properties. On the whole. munici- 
pal government ob ns little vacant land and 
where there are exceptions. the municipalities 
have secured the land under advanced 
purchase programs. however. in the post World 
War II era there has oeen an increased 
emphesis on the public ~n?erest and greater ex- 
erclse of public influence and control over ur- 
ban land use. Apparently. there has been a 
g r o ~ i n g  realization among the European 
public generally of the need for public 
measures to control or guide the use of land 
(10. 00. 511). 

cities) or of the expansion of existing villages 
and towns are less than those required for 
redevelopment of the central city at higher den- 
sities. A number of studies suggest that per 
capita infrastructure costs of new cities with a 
population range between 40.000 and 100.000 
are substantially less tam those of larger cities 
(10. pp. 209-211). 

Even in larger cities proper planning can 
lead to considerable sa~ings. For example. in 
Milton Keynes. EnglanL. whicb is being de- 
signed for 250.000 people. five different urban 
forms were studied by a computer simulation to 
investigate the transportation requirements of 
each. The five designs were (1 concentrated 
central employment; (2) employment concen- 
!rated around the periphery; (3) a division of 
employment between the center and periohery; 
(4) two major employment centers at opposite 
locations on the periphery; and, (5) a dispersed 
wttern of job locations (16, p. 68). The results 
are shown in Table 111-1. The "Dispersed 
Employment" pattern shows a significant ad- 
vantage in "street lanes required" over all other 
forms without requiring much more than the 
minimum possible commuter travel. 

Cities that focus on a single high-density 
urban center will inevitably have high transport 
ivfrastructure costs because the convergence 
of many people srtd goods means high-capaci- 
ty. and ten= usually hlghcost solutions such 
as subways (16. p. 70). 

. . 
Available cost data indicate that the in- Mechanisms 'Or -*l 

frastructure costs of urban extensions (satellite Lccal goverr-tents with their limited bun -  

TABLE 111-1 

TRANSPORT AND URBAN DESIGN 
Milton Keynes, England 

Urban Plan 

Concentrated Center 
Perimeter Employment 
Mix of 1 and 2 
Two peripheral centers 
Dispersed Employmefit 

Daily Pa- Mi& 
of Commuter Travel 

268.000 
719,000 
290,000 
.w.m 
272.000 

Total Stroet 
Lanes 9aquiml 

(mil* 

340 
240 
2.20 
385 
1 70 

Source Wtlfred Owen. Aulomobrles and Crtres. Strs,cpres for Qevebpng Countrres Working Paper No 5. Organtzatton for 
Econorntc Cooperatton and Developnlent. Parls. August lr. 1973. p 70 



daries and generally insufficient fuvds cannot 
carry out land use planning in an er Jrely effec- 
tive way. At the same time. detailed physical 
planning at the national level, and perhaps 
even at the state level. is unwieldly and lacks 
flexibility. There is a need for broad national 
goals to guide specific regional and local plans 
and ptograms. 

Rapid price increases for urban land have 
made it ~ossible for landowners to reaD larae 
profits trbm socially created values. ~ h e k  p;f- 
Its could potentially be used to finance much of 
the infrastructure costs of urban development. 
One means of coping with this problem is the 
advance acquisition of laid reserves, en3bling 
municipalities to control the future character 
and direction of land development. while re- 
taining for the publlc interest the gains in land 
values. Another means is to impose additional 
capital gains taxes, and betterment levies on 
s e i k  who realize a substantial profit on land 
transactions attributable not to their own im- 
provements but rather to public investment or 
other socially created values. 

Europeans have generall-j recognized that 
the actions of free market forces alone do not 
often result in either a socialiy or economically 
desirable distrib~tion of employment oppor- 
tunities. primarily because the full private and 
social costs of various tvres of tax incentives. 
loan guarantees. and sutisioies. as well as con- 
struction permits for new factories and office 
buildings. These steps have taken in vary- 
ing degrees, but generally efforts are uncoordi- 
nated and often work at cross purposes. 

For some minutes Alice stood 
without speaking, looking out in 
all directions over the countty- 
and a most curious country it was. 
There were a number of tiny little 
brooks running straight across i t  

from side to srde, and the ground between was 
divided up into squares by a number of little 
green hedges, that reached from brook to 
brook. 

"I declare it's marked out just like a large 
chess-bard!" Alice said at last. "There ought 
to be some men moving about somewhere-- 
and so there are!" she added in a tone of 
delight, and her heart began to beat quick with 
excitement as she went on. "It's a great huge 
game of chess that's being play+all over the 
rvorl+if this is the world at all, you know. . . 

-Lewis Carroll 
- 

6. Telecommunications 
In the mid-1970's the technological 

capability exists to transport information with- 
out the need to move people physically from 
one location to another. It seems increasingly 
more advantageous to use telecommunicatials 
equipment (telephones communications 
satellites, etc.) to reduce the physical move- 
ment of people and papers and thus ease the 
transmrtation demand. 

Futhermore. as fuels and vehicles Increase 
in cost. people will look for alternatives. The 
ubiquitous application of electronic technology 
will divert large numbers of individuals from 
highway networks into electronic mass com- 
munication networks. Telecommunications, to 
some extent. w i l l  partially substitute for 
transportation. 

The Washington Post reported that the 
World is ir. a communications revolution 127. p. 
36). The U.S. News and World Report cat:ed it a 
communicat~ons explosion (33, pp. 8789). Ac- 
cording to Field, a well-furnished electronic of- 
fice of the future world include: computer ter- 
minals. graphic consoles, facsimile transmis- 
sion, television monitors. pictllre phones, dic- 
taphones, and automatic calculators i32. pp. 
73-75). In the mid-70'3, two-way television can 
be added to that list. 

Werner von Braun wrote in 1973 that cor- 
porate general managers will no longer be re- 
quira to come to headquarters for monthly 
meetings (48. pp. 68-71 ). Instead. each partici- 
pant will sit before a three-dirnersional color 
camera in his home office. Relayed by satellite. 
the images of all the others will be projected 
upon the curved wall of t k  booth, and their 
voices will be heard. All will have the feeling of 
being seated in the same room. around the 
same table (48). 

A good example of using telephone lines lo 
replace travel is seen in the NASA Viking Pro- 
ject Office located at the Langley Research 
Center in Hampton, Virginia. This office is 
responsible for the overall management of 
NASA's Viking '75 Mlssion to Mars. The 
numerous private contractors and several 
government agencies are located throughout 
the Nation, with a large percentage of the Pro- 
ject personnel time spent traveling to reviews. 
meetings, and conferences. 

In order to save travel funds and better util- 
ize the time of project personnel, the Viking 
Project Office in 1969 began a search for a 
suitable teleconference system. The desire was 
to use the telephone conference method for as 



many meetings and conferences as practical were sent there, but 35 remained in Hampton 
(51 1. for the teleconference. A saving of $400/trip for 

Several teleconference systems were tried 
during the period 1969 to 1974, some of which 
were elaborate and expensive. Some provided 
a TV screen, some required a techniciari on 
hand to operate the equipment during the con- 
ference. One included a computerized data 
system. Most of the results were costly, compli- 
cated. unreliable; some were ineffective or 
restraining or excessively formal, but a 
satisfactory solution has been found-a 
modified Beil Telephone Company Model 50-A 
Teleconference System. 

The modification consisted of replacement 
of the two accessory mikes of the 50-A unit with 
approximately six push-button type 
microphones p l~gged into a multiple jack. A 
portable mike if needed can of course be plug- 
ged into one of the jacks. 

Gary Price (51) of the Viking Office indi- 
cated that the system is extremely rdiable, sim- 
ple to use, and costs only $30 per month for the 
equipment at each location. Direct Dlstance 
Dialing provides the connection. If illustrations 
are to be used for a teleconference, they are 
normally sent tnrough the mail in advance of 
the scheduled event. Using voice communica- 
tions along with the visual aids has proved to be 
very satisfactory. 

As many as seven different locations have 
been connected to this system at the same time. 
with numerous people at each location. and 
verv good results were obtained. As many as 70 

in a room have heard the sound signal 
from the one speaker with good reception. 

The 50-A system can be used for formal or 
informal meetings in any location where there 
is a 4-wire telephone jack. The acoustics of the 
room are not important. The system is light- 
weight and easily portable. Only a few minutes 
are r~eeded to set up the system. 

The NASA Viking Project has a telecon- 
ference almost daily, with its own personnel or 
its contractors. As of July, 1974, there were 
fourteen conference rooms so equipped, six at 
Hampton. Virginia, one at NASA headquarters 
in Washington. one at the Jet Propulsion 
Labaatory in Cal~fornia. and six distributed 
among its contractors. 

Price said the savings by reduced trans- 
portation have been "thousands and thousands 
of dollars, savings are so great we cannot 
calculate." He gave two exampl?s of real sav- 
ings: (1) On March 29-30, 1973, a major Critical 
3es1gn Review was held in Cenver; 24 people 

the 35 people was realiz4.(2) On ~ u g u s t  
17-19.1972. the Viking Office sent 16 people to 
Denver but kept 22 at Langley for another 
teleconference. The transportation savings for 
the total of 57 people who did not travel to the 
two meetings was $22,800 (51 ). 

In spite of the fact that telecommunications 
will deliver all kinds of information into Ameri- 
can homecmedical records and consulta- 
tions, art and drama, a kaleidoscopic array of 
sports events, governmel~tal events-many 
people argue that a complete conversation in- 
cludes non-verbal as well as verbal cues. The 
satisfaction of participating in a folk dance, 
going to an annual banquet, or being in the 
stands at a sports spectacular to feel the fans' 
instantaneous response to the game cannot be 
duplicated or replaced by cable systems. 

Concerning technical obstacles to Nvo- 
way h ~ m e  telev~sion, John R. Pierce of the 
California Institute of Technology wrote in 1972 
"As yet. there is not enough channel capacity 
in the cables tcr accommodate thousands of 
two-way N conversations in homes." Futher- 
more. he indicated that the widespread use of 
computers is held up by lack of cheap, com- 
pact. reliable terminals (43, p. 30). 

Field wrote "The most serious communica- 
tion deficiency is the utter lack of compatibility 
between systems, devices, software, and for- 
mats for educational, computational and com- 
munications use" (32, p. 75). Arthur L. Robin- 
son claimed "Problems such as the design of 
terninals for optimum man-machine interaction 
have yet to be so!ved" (45. p. 182). Douglass 
Cater of the Washington, D.C. Press Corps in- 
dicated :hat with too much communication, 
there will be an information overload, the 
quality of TV will be diluted. and with 
transducers everywhere tllare will be too mdch 
invasion of privacy. He declared that "feeaing" 
the new communicating systems, i.e.. prov~ding 
satisfactory information on them, will be a great 
deal more costly than building the hardware 
(20. pp. 37-39). 

Few people are considering the cost of 
electronic hardware as an impediment t:, two- 
way TV communications in the home. The 
research will be expensive but it will be spread 
out among many m~llions of customers and it 
w~ l l  be a small part of the household cost. 

One of the brighter characteristics of the 
communications trend is that electronic 
devlces are not very expensive and do cot re- 
quire much energy. Frank Coss. executive vice 



president of an advertising agency in New York 
City has written: 

While the costs, direct and in- 
direct, of transportation vehicles and 
fuel and the construction of transpor- 
tation facilities, such as hishways, 
move relentlessly upward, the 
electronics industry has demon- 
strated consistently an ability to 
develop sophisticated, compact. 
low-cost equipment. Adopting 
electronic commuting-teletrans- 
portation-could well serve as a 
catalyst to bring about desirable 
changes we cannot achieve while 
harnessed to conventional transpor- 
ta t ion,  the maga lopo l i s ,  the 
necessity to earn to be mobile and be 
mobile to earn. In particular it could 
be the first major move toward 
reducing, rather than continuously 
expanding our consumption of 
energy and raw materials. And for 
the long term, it could signal a shift 
in our social and economic goals to 
give human values priority over 
those of the machine. Implicit in the 
concept of teletransportation is the 
potential for a new klnd of social 
structure: an electronically intercon- 
nected, physically dispersed society 
(27. pp. 41-42). 

Jack Nilles of the University of Southern 
California computed that "Use of the private 
automobile costs about 25 times as much 
energy as telecommuting" (15) in intraurban 
situations. His computation even included the 
energy losses in the electric generating plants. 
Field said costs will not be a barrier to the tre- 
mendous increase ~n telecommunications (32. 
p. 73). At the present time. the cost of home col- 
or TV is only two or three cents per viewer 
message. Some long distance phone calls are 
much less expensive than they were even a few 
years ago; the cost of coast-to-coast voice cir- 
cuits by domestic satellite is only one-third of 
the cost by land routes (26, pp. 37-39). 

There have been several examples of im- 
proved efficiency and reduced per-capita costs 
of services through telecommunicat~ons. where 
in each case there was a reduction in transpor- 
tation demand. In the field of education, im- 
pressive technological advances have been ap- 
plied. They are also evident in the areas of 
electronic banking, printing, shopping. and of- 
fice and secretarial services. 

Already one can see a psychiatrist at a dis- 

tance through TV, and get consultation on-the- 
spot. This is done from Logan International Air- 
port through a link with Massachusetts General 
Hospital in downtown Boston, Dr. Thomas 
Dwyer. the program's director, said, 

I can work with a patient as I 
would in my office. There is the same 
give-and-take, and, most unex- 
pected, the same sense of intimacy. I 
continue to be pleasantly amazed at 
how well the system functions. Even 
when a prescription is needed for 
perhaps a tranquilizer. I just write it 
out for the nurse and it appears ins- 
tantly at the airport's medical station 
(42, p. 18). 

Yet, some psychiatric patients seem to feel 
safer at a distance, preferring the protective 
barrier of the TV screen. Others feel a stigma is 
attached to a face-to-face visit with a psy- 
chiatrist. Dr. Dwyer reported that none of the 
psychiatrists on his roster considers the TV 
medium inadequate. 

The FCC ruling in 1968 that the  ati ion's 
telephone network must be opened up to the 
use of equipment provided by other than the 
phone companies themselves has already 
changed communications greatly. For exam- 
ple, MCI Commun~cations Corporation uses 
microwaves to join major cities for business ac- 
commodation. In only 20 months, MCI has cap- 
tured 80 percent of the Bell System's private- 
line service between St. Louis and Chicago. It 
was done mainly by undercutting prices. 
Subscribers are provided private service any- 
where along the network for phone calls. date 
transmission. facsimi le and closed-circut 
television signals (44. pp. 73-76). 

Communications competition IS getting 
more intense. New office buildings have all 
kinds of phones and equipment that are not 
owned by the phone company. Nationwide 
firms, even some with foreign offices. are linked 
together by privately owned equipment. using 
only Bell's long-distance facilities. "Thls is 
only the beginning." said Booz. Allen. and 
Hamliton. management consultants, "even 
clerical and secretarial functions and the way 
we use physlcal facilities such as business of- 
fices. will change dramatlcally" (44, p. 76). Von 
Braun wrote that the almost unlim~ted capacity 
of comsats will finally transform picture phone 
service from an expansive luxury into a popu- 
lar-prlced amenity of everyday living (48. p. 70). 

Douglass Cater sald in October of 1973 
that when the new technology IS implemented. 
home information centers will be capable of 



printing out the daily newspaper even while 
viewers watch the latest rerun of "I Love Lucy." 
Connected to a computer, even the Library of 
Congress can be brought into the home (26, pp. 
36-40). Inexpensive transistor radios have 
brought instant news from the far corners ot the 
Earth to every nation; home information centers 
extend this information explosion. With several 
public education TV channels available in 
every home, and with teachers at hand with a 
push of a switch, one will be able to listen to 
lectures, pay a small fee to take the examina- 
tion. and receive academic credits from his 
choice of educational institution near or far. 

Robert Jastrow, in the New York 11mes on 
June 10,1974, was reported as saying by 1980 a 
New York-Tokyo conversation by color TV 
could be within every businessman's reach. He 
said communications satellites will permit peo- 
ple to live where they please regardless of their 
work; concentrations of corporate headquar- 
ters, and publishing, banking and legal ser- 
vices in and around large cities will not be 
necessary. Every house will be transformed into 
an office, theater, or classroom by pressing a 
few buttons. Communications will tend to 
reverse the growth of the city. Mr. Jastrow pre- 
dicted that communication satellites will cause 
a slow but irresistible dispersion of mankind, 
and that the megalopolis may go the way of the 
dinosaur (37. p. 6). 

Lawrence H. Day of Bell Canada. in a 1973 
prediction, was not quite so optimistic. He said 
that by 1985 twenty percent of our homes will 
have two-way television: by 1990 twenty per- 
cent of our homes and neighborhoods will have 
remote work centers (29, pp. 509-510). 

Von Braun said "letting the electrons and 
microwaves do the travelling will become the 
fashion of the eighties" (48, p. 69). Arthur 
Robinson said telecommunications can Im- 
prove the medical situation for the sick and in- 
pred using two-way circuits including EKG's 
and X-rays. Nurses or paramedics in outlying 
clinics can receive instructions from the physi- 
clans (45, p. 267). In other words. there will be 
telemedici ne too. 

How wrll teletransportation as a replace- 
ment for conventional travel change the 
employment situation? Though home and 
neighborhood communicat~on centers WI ll 
substitute for many of our trips to schoqls. of- 
fices, banks, sports events and theaters, and 
visits to frlends. there will still be need for per- 
formance of skills and dellvery of com- 
moditie+perhaps a greater need than ever 
before. The service industries, especially those 

providing goods and facilities into the neigh- 
borhoods, will increase. There will be more 
emphasis on human services and electronic 
services where people live. We will still need 
food, clothing and shelter, the production, 
delivery and maintenance of which will keep 
millions of people employed. 

It is likely that transportation activities by 
the year 2000 will corstitute only ten percent of 
our gross national product instead of 20 per- 
cent as they do now, but the 10 percent 
difference w ~ l l  be replaced by additional ser- 
vices, some of which will be convenient 
teletransportation services. 

C. Staggering Work 
Hours and Week Days 

There may be justification for providing rn- 
centives to encourage employers to adjust 
starting and quitting times by staggering work 
hours. At the very least, public policy could 
bring about changes in the working hours of 
government offices. A substantial reduction in 
congestion already has been achieved in 
several cities by this method. For example, 
staggering the work hours of 4,500 New York 
City employees resulted in a 9 percent reduc- 
tion in the peak volume in lower Manhattan 
subway stations. Further, the maximum number 
of passengers waiting for elevator service in 
one big office building dropped from a peak of 
over 110 to less than 40 (17. p. 48). 

As an example of how much the peak 
capacity requirements of a transportation 
system might be reduced by staggering work 
days. co~sider Table Ill-II. This table starts with 
the assumption that everyone works Monday 
through Friday and no one works on weekends. 
(While this obv~ously is not true it is satisfactory 
for the purposes of illustration). If this same 
work force were distributed over six days with 
one-slxth of 17 percent not worklng each day, 
the transportation system capaclty requlred 
could be reduced by 17 to 83 percent of that re- 
quired for a 5-day schedule. For the arrange- 
ment shown it would not be possible for every- 
one to have a two-day weekend. Most people 
would have one day ~ f f  in the middle of the 
week. Using all seven days, the capacip re- 
quired could be reduced to 71 percent of that 
for the 5-day schedule. Considering social and 
religious attitudes in the United States, a 7-day 
schedule with some variation in the percentage 
working each day probably would be more 
desirable. Indeed this is the present work dis- 
tribution. One possible such schedule is given 
i r ~  the Table Ill-II showing a 15 percent reduc- 
tion in required peak capacity. 



TABLE 111-11 
HOURS SAVED STAGGERING WORK HOURS 

5 - D A Y  WORK WEEK 

T 

4 - D A Y  W O R K  W E E K  

Schedule 

1. 5-Day 
2. 6-Day 
3. 7-Cay 
4. 7-Day Varying 

Schedule 

1. 4-Day 
2. 5-Day 
3. 6-Day 
4. 7-Day 

1 5. 6-Day Varying 
'6. 7-Dayvarying 

3 - D A Y  W O R K  W E E K  

Schedule 

1. 3-Day 
2. 4-Day 
3. 5-Day 
4. 6-Day 
5. 7-Day 
6. 5-Day Varying 
7. 6-Day Varying 
8. 7-Day Varying 

Percent of Work Force Working per Day 

Percent of Work Force Working per Day 

S 
- 
- 
71 
30 

S 
- 
- 
- 
57 
- 
28 

Percent of Work Force Working per Day 

S 
- 
- 
- 
- 
43 
- 
- 
30 

M 

100 
83 
71 
85 

M 
- 
80 
67 
57 
50 
62 

T 

100 
83 
71 
85 

M 
- 
- 
60 
50 
43 
45 
30 
45 

T 

100 
80 
67 
57 
75 
62 

W 

100 
75 
60 
50 
43 
70 
60 
45 

I 

T 

100 
75 
60 
50 
43 
70 
60 
45 

W 

I00 
80 
67 
57 
75 
62 

TH 

100 
80 
67 
57 
75 
62 

W 

100 
83 
7 1 
85 

TH 

100 
75 
60 
50 
43 
70 
60 
45 

F 

100 
83 
71 
85 

TH 

100 
83 
71 
85 

F 

100 
80 
67 
57 
75 
62 

S 
- 
83 
71 
45 

S 
- 
- 
67 
57 
50 
62 

F 
- 
75 
60 
50 
43 
45 
60 
45 

S 
- 
- 
- 
50 
43 - 
30 
45 



I f  the work week were to be reduced from 
f~ve days to four, very large reductions in 
transportation system capacity required could 
be achieved (Table Ill-11). With everyone work- 
ing a four-day week, but with work distributed 
equally over seven days, the transportatlon 
capacity requ~rements would be only 57 per- 
cent of those needed when everyone works the 
same days. Even with some variation in the 
daily work force, requirements could be less 
than we-thirds presently required. This would 
allow for a 50 percent increase in population 
without requiring an additional transportation 
infrastructure to maintain the present levels of 
service. 

Reducing the work week to thret? days (Ta- 
ble Ill-ll). would cut the required capacity in 
half. This could allow the transportation IC- 

frastructure to accomodate the expected in- 
crease of population for the rest of the century 
and eliminate the most severe congestions dur- 
ing peak hours at no additional cost. 

These are possibilities that deserve further 
attention and careful thought. For example, 
most people might prefer to have all their days 
off consecutively rather than having one off in 
the middle of the week and one or two on the 
"weekend." The date in the examples above 
are meant to convey only that sizable reduc- 
tions in required peak capacity that might be 
achieved by staggering work days. A detailed 
study should be made by any organ~zation con- 
templat~ng such a change before implementing 
it since the advantages and disadvantages to 
both the employer and the employee-as well 
as the society as a whole--will vary considera- 
bly from company to company. 

" Tickets, please!" said the 
4 Guard, putting his head in at the 

$ 2  was window. hclding In a moment out a ticket: everybody they 

i were about the same size as the 
people, and quite seemed to fill 

the carriage. 
"Now then! Show your tickal, child!" the 

Guard went on, looking angrrly at Alrce. And a 
great many voices a!' said together ("like the 
chorus of a song." thought Alice) "Don't keep 
him waiting, child! Why, his time IS worth a 
thousand pounds a minute!" 

-Lewis Carroll 

IV. Theoretical And Practical Cost 
Considerations 

As noted In Chapter I, the crlterla for urban 

planning can seem subjective in nature. In this 
section both theoretical and practical cost con- 
siderations will be discussed in an attempt to 
provide an objective basis for altering the 
choices that have led to our current transpor6-- 
tion problems. 
A. Social and Private Cost 

in Chapter I, there was a brief discussion of 
the requirement that transportation planners 
should have cn ability to choose a preferred 
plan. If the planner is choosing fot a group, or i f  
there is a group of planners who :nust jointly 
choose a plan, a problem arises 111 defining 
desirable social (or. in the context of this report, 
urban) changes. I f  different individuals prefer 
mutually exlusive goals, how can these goals 
be chosen which maximize social well-being? 
Despite its obvious intuitive appeal, a simple- 
majority voting rule does not guarantee a 
"best" outcome (1 1. 

For instance, a major metropolitan problem 
has developed, in part, as a result of the inade- 
quacy of the simple-majority rule. As the 
metropolitan area became populated by a ma- 
jority of low income families, this majority used 
its voting power to increase the tax b ~ l l  of the 
higher income families. The minority group of 
higher income families, feeling overly op- 
pressed by this trend. began moving out of the 
Inner city into the suburbs. This exodus eroded 
the tax base of the central city to the extent of 
leaving it almost incapable of solvlng its own 
transportatlon problems. 

If the simple-majonty rule does not insure a 
social "opt~mum." what alternative is availa- 
ble? The only non-sublective planning rule 
whlch could be adopted is the unanimity rule 
(1 ). If all persons agree to change, then it is 
diff~cult to argue that the change is not a desira- 
ble one. All persons are very likely to agree to a 
change ~f ~t IS a so called Pareto change. one 
that makes at least one person better off wh~le 
m a k ~ q  no one worse off (w~th both "better" 
and "wors?" determined by the affected party). 

Any change whlch v<oi;d help at least one 
person and hurt no one ought to be made. Ac- 
tions undertaken by an lndiv~dual wh~ch affect 
only h ~ m  ("private act~ons") will be unopposed 
by other Individuals; that is, individuals in our 
society mlght unanimously agree not to Ir ?r- 
vene In !otally prlvate actlvltles. 

The problem is, of course, that totally prl- 
vate actions comprlse only a small subset of all 
possible actions. An actlon by an ~ndividual 
that prov~des benefits or imposes costs on 
other lndlv~duals is an actlon exhlb~ting exter- 
nalities or spillovers. Pos~t~ve externalltles are 



benefits provided while negative externalities 
are costs imposed. If individual A's action im- 
poses a cost on individual B, then B will likely 
oppose A's action. Whereas private actions can 
be left (by unanimous agreement) to the in- 
dividual to decide, actions involving exter- 
nalities are not as simple to handle. Because 
unanimous agreement is not possible, we face 
the dilemma of measuring and comparing gains 
and losses for different individuals. If A thinks 
he gains from an action and B thinks he loses, 
what criteria are possessed to determine if A's 
gain offsets B's loss? 

This problem can be eliminated i f  side pay- 
ments are allowed to be made. If individual A 
gains from his own action while causing in- 
dividual B to lose, and if A gains more than B 
loses, then A can afford to compensate B for his 
losses (e.g.. make side payments). That is, A 
can buy B's agreement, unanimity prevails, and 
we have avoided the necessity of interpersonal 
comparisons. Side pa!ments, together with a 
decision rule of unanimity, insure that all 
changes will be "socially desirable." 

Some socially desirabie change, however. 
will not take place due to the bargaining costs 
involved In drttermining the amount of side pay- 
ments. For instance, suppose A wlshed to take 
an action that would yield $10 worth of satisfac- 
tion but would cost 6 $5 worth of satisfaction. 
Suppose further, that A cannot act without 6's 
approval. A can afford to pay 6 up to $10 for his 
approval, while B will insist on at least $5. 
There IS a range of $5 whlch must be deter- 
mined by bargaining and the cost associated 
with coming to a decision mlght be high (i f  it is 
thought to be more than $5, then A will not take 
the otherwise sociallv desirable actioiil. 

This argument is illustrated In Flgure 3-5. 
On the vertical axis both the external cost of ac- 
tions taken under less than unanimity rules and 
the c ~ s t s  of getting agreemsnt under various 
rules are measured. On the horizontal axis, the 
percentage of individuals required for action 
(the voting rule) is represented. Under a rule 
which would allow each person to make deci- 
sions for the group, external costs would be 
high but decision-making costs would be low. If 
unanimity were required, the exterrlal costs 
would be nigh. Social welfare will be maxi- 
mized when the cost of soclal Interaction (the 
sum of decision-making and external costs) is 
mlnlmlzed (po~nt D in Figure 3-5). The optimum 
decis~on-making rule would seem to fall some- 
where in between the two extremes. 

concensus that it needed no governmental 
regulaiion. With few automobiles on the roads, 
there were few, if any, external costs. Air pollu- 
tion was no! a problem since the air has a 
natural capacity to absorb some amount of par- 
ticulate matter. Neither was congestion a sig- 
nificant problem. Since there were no spillover 
costs from the use of transportation vehicles, 
there was implicit (no objections to private 
decisions) unanimous agreement that the 
choice of mode be left to the individual (1, pp. 
94-96). 

Todtiy, transportation can no longer be 
considered a private activity. There are exter- 
nal or spillover costs involved with the choice 
of transportation modes which the individual 
typically does not take into account. These in- 
clude, congestion costs, environmental pollu- 
tioc, and energy depletion costs. Since 
spillover costs are involved, either side pay- 
ments with unanimity, or a declsion rule which 
will minimize the cost of social interaction is 
desirable. This, by requiring that producers of 
automobiles attach anti-pollut~on devices to 
their cars, the externality (polluiion) is being in- 
ternalized--the individual automobile user is 
forced to pay to eliminate the externality, there- 
by convertiiig automobile use to a totally pri- 
vate good as pertaining to pollution. Inter- 
nalization of externallties converts "public" ac- 
tions to "private" actions. 

B. Actual and Perceived Costs 
An important principle of welfare econom- 

ics states that resources are allocated effi- 
ciently when the price of each good or service 
is equal to the full marginal resource cost of 
producing it. As pointed out in the prevlous 
section, the divergence between private and 
social costs will ler J to a misallocation of 
resources. Less recognized, but perhaps 
equally important is the fact that differences 
between actual prlvate cost and perceived prl- 
vate cost are in some cases substantial. 

A basic function of prices is to discourage 
consumers, with their limited income, from buy- 
ing goods and services. While this may seem 
contradictory to observations that merchants 
attempt to set prices to encourage consumers 
to buy particular goods, it is not. Vlewed In 
isolation. the price of a single good (service) 
constrains purchase, since. if only that good 
were purchased, the consumer could buy only a 
finite quanity (given by tne consumer Income- 
price relative). Absolute prices do not guide 
consumer choice: relative Drlces do. When 

So long 1s transportation was viewed as n more than nnp y n d  (serviceils considered the 
private consumption good, there was general consumer compares different prices and 
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different amounts of expected satisfaction or 
utility with respect to the different goods (ser- 
vices). Consumer sovereignty allows the con- 
sumer to spend his limited income by choosing 
among goods (services) on the bass of the ex- 
pected cost (price) to the consumer relative to 
the expected satisfaction from the good. Con- 
sumers select by calculating and comparing 
among a wide range of goods; quite simply, 
what they pay (or expect to pay) is compared to 
what they get (expect to get). 

What is the price of a good? For many 
items the answer is straight forward; it is 
stamped on the box or jar, written on the menu, 
printed on a tag, or quoted oraliy. For a wide 
variety of purchases, however, price is illusory 
andlor invisible. What is the price one pays for 
a kilowatt of electricity, last night's three hours 
of television, or this morning's trip to the super- 
market or bank? It is difficult to estimate cost on 
items like these because they are not directly 
priced. 

If prices are invisible they are perceived in 
many cases to be zero. Almost invariably, the 
perceived level is below the actual level. In all 
cases where the actual price exceeds the price 
perceived by the consumer, from the standpoint 
of economic efficiency, too much of that good 
will be produced and consumed. Excess con- 
sumption and production of a given good im- 
plied, generally, insufficient consumption and 
production of at least one of a set of close 
substitutes. Hence, even if price equals 
m a r g i n a l  r e s o u r c e  cos t - the  u s u a l  
norm-resources will be allvcated inefficiently 
if for any good, the real price or expected 
benef~ts are illusory. 

If prices are invisible they are perceived in 
many cases to be zero. Almost invariably, the 
perceived level is below the actual level. In all 
cases where the actual price exceeds the price 
perceived by the consumer, from the standpoint 
of economic efficiency, too much of that good 
will be produced and consumed. Excess con- 
sumption and production of a given good im- 
plies, generally, insufficient consumption and 
production of at least one of a set of close 
substitutes. Hence, even i f  price equals 

marginal resource cost-the usual norn- 
resources will be allocated inefficiently if for 
any good, the real price or expected benefits 
are illusory. 

At least implicit recognition of the forego- 
ing argument underpins important recent con- 
sumer legislation and administrative directives 
(e.g., truth-in-lending, unit pricing for grocery 
retailers, and buyer's remorse laws protecting 
buyers from door-to-door salesmen. There are 
precedents for dealing (legislatively, judicially, 
or administratively) with resource misallocation 
stemming from divergence between perceived 
costs and perceived benefits. 

A case for public intervention in private 
modal choice can be established on similar 
grounds. Consider the choice between driving 
and taking a bus from point A to point B. Is 
there a diversion between actual and perceived 
cost? The cost of taking a bus is manifest6 The 
full fare is perceived as cost. The actual cost of 
driving an auto has been estimated at between 
eleven and eighteen cellts per mile depending 
upon specific operating conditions. A popular 
figure is 15c per mile which includes all capital 
and operating costs. At the moment of choice 
the perceived price of an auto trip is much 
closer to zero. One group of motorists, in 
response to a questionnaire, reported, on 
werage, a perceived cost per mile of only five 
cet:ts.' This, of course, is a false signal leading 
most likely to excessive automobile travel. 

C. Cost Modification 
The two preceding sections have been a 

discussion of divergence among perceived pri- 
vate costs, actual private costs, and actual 
social costs of tran,portation (See Figure 3-61. 
Although determinat~on of the precise benefits 
and costs of transportation modes in quantlta- 
tive terms is difficult, some examples might be 
given to suggest the magnitudes involved. 
Since autos contributed 73 percent of the un- 
burned hydrocarbons, 73.6 percent of the car- 
bon monoxide, and 61.2 percent of the oxides 
of nitrogen pollution in 1970, one might con- 
clude that similar percentages of the costs cre- 
ated by these effluerlts should be allocated to 
automotive travelers (17). In the case of traffic 
jams, one famous study of auto congestion in 
urban areas suggested that "something like the 
lower limit" of charge justified by congestion 

"he real short run cost of taklng the bus will be 
greater than the fare (the cost percelvad by the ruder) 11 the costs would be 2.2 cents per mile (6). From 
buscompany IS subs~dlred from public funds to enable ~t to these two illustrations alone there is apparent 
cover operating deflclts The real long run cost of a bus trlp justification for some Steps toward ending the 
will not be reflected In fares 11 capital subsldles are made artificially low level of perceived private costs. 

' See Append~x G I f  there are likely to be advantages from 





t ~ o l s  for getting at the specific problem of 
"peak-load" utili~ation of transportation facili- 
ties. In each case the lists of ideas should be 
considered as examples of the types of action 
which might be taken, rather than exhaustive 
inventorias of all possible strategies (See 
Figure 3-6). 

The first area for consideration is the prob- 
lem of cost perceptions. Most people neither 
realize how much tt,eir car is costing nor that 
costs are a problem. One approach to make 
costs salient might be an increase of informa- 
tion to drivers. Cost per mile could be stressed 
in driver's education courses. However, since 
this information would decay over time, there is 
a need for c o n t i ~ ~ ~ c d  reemphasis. Just as the 
federal govsrnment has taken action to force 
tobacco ccmpanies to remind their customers 
of the heaith hazards of smoking, perhaps &uto 
makers or some other organization ( I~ke LJT?)  
could bs used to remind us of the harmful 
effects of driving to our pocketbooks. The En- 
vironmental Protection Agency has already 
moved in this direction by requiring mileage 
figures (mpg) to be given for cars produced 
after 1973. This could be extended to a state- 
ment of total costs per mile on the design life of 
the vehicle. Another innovation might be a 
statement of the dollar costs of operating the 
vehicle between safety inspections. Along wi!h 
the bill for the inspection, garages could COT- 
pute the total driving cost by checking the pre- 
vious and current odometer readings, indicat- 
ing the cost per mile and multiplying the 
difference in mileage by the cost figure. 

Even more impact from expanding informa- 
tion could be achieved if automobile cost infor- 
mation were lncludod along with information on 
other modes. For example, when actual costs 
of auto operation are presented, tlrere could 
also be an estimate of what the same &mount of 
travel would have cost i f  thr? driver had csed 
presumably less costly public transit. 

As a minimum step toward facilitating effl- 
clent consumer choice. one might advocate ex- 
panding promotion of maso transit. The con- 
sumer is constantly bombarded with image- 
building automobile advertlslng which contains 
little useful informat~on. Buses and other forms 
of mass transit should be advertised as a sensl- 
ble way to travel locally. 

allocation of both fired and operhting costs of 
the system. One way to give drivers an 
analogous view would be to install coin boxes 
which had to be fed before the car would 
operate. Even i f  these coins could be recovered 
periodically for maintenance, repair, and/or 
repiacement of the vehicle, the reminder of 
these other costs at the time of travel might very 
wall have an impact on modal choice. Cur- 
rently. the possession of a credit card and a 
large gasoline tank can obscure the actual 
costs of trips. let alone the capital costs. 
Smaller gas tanks, cash only for gasoline and 
coin boxes make the transit f a i ~  look far less 
objectionable. 

The list of suggestions could be extended 
indefinitely. But the purpose of the discussion 
is not to propose the best corrective strategies; 
rather, it is to indicate some of the types of 
things that might be done and to inspire others 
to think of still more and better ways to ap- 
proach the problem. 

The problem of Inadequate and incorrect 
Information is related to the further problem of 
spillover costs. Together they imply that there 
is too much use of cars from a sociai point of 
view. Attacking one source of bias toward cars 
will affect the other. The relationsh~p of the two 
issue+information and spillover costs--can 
easily be seen by focusing on the means of han- 
dling the latter problem. As noted, drivers im- 
pose mole external social costs on society than 
do trans~t riders. An increased use of mass tran- 
sit will enable travelers to perceive and re- 
spond to a figure closer to both the actual pri- 
vate and full social cost of their actions. This 
should lead to a more efficient allocation of 
scarce resources. 

How one goes about reducing the use of 
cars relatlve to mass transit vehicles depends 
upon determin~ng whose rights are most !egiti- 
mate-the auto d r l ve r ' s  o r  the t rans i t  
r ide r ' kas  well as a consideration of practlcal 
difficultiee in bringing about changes. When 
external o spillover costs are created, efficien- 
cy gai'ls are obta~ned either by charging people 
the full costs of their actions when they drive or 
by bribing them with the amount that a behavior 
change would be worth to society (when they 
ride buses). The values of soclety indicate 
which approach should be taken. As a practlcal 

While all of the above suggestlons might matter, however, the changes in individual 
help to clear up cost misconcept~ons, d some- behavior may be best brought about by using 
what radical proposal has been suggested both the carrot and the stick. i.e., soc~ety might 
which might be even more effectwe. Translt combine Incentives for desirAde behav~or and 
riders have long been exposed to the full costs penalties for behavior whlch is deemed to be 
of their trip because the fare included sor ie  undesirable. 



There are four basic variables which 
should be controlled in order to optimize effi- 
ciency gains: (1) amount of traveling; (2) choice 
of mode; (3) c~ioice of route; and, (4) choice of 
peak versus off-peak timing ot journeys. Even i f  
external costs are not being considered, thera 
probably is tco much travel. It follows that tak- 
ing account of these spillovers probably will 
reduce the level of travel. The choice of mode 
may be altered to increase use of more efficient 
modes. Similarly, the choice of route and, as in- 
dicated previously, the timing of the journeys 
should seek to avoid congest~on during peak 
hours. 

What are the types of actions which mlght 
be taken to reduce social cost-the third type of 
institutional change recommended? The 
following suggests a number of strategies and 
relates them to the klnd of changes that each is 
inclined to produce. One approach to alleviate 
spillover costs is to expand Information on 
them in a manner s~milar to the suggestions 
given ec, lier for lncreaslng awareness of actual 
costs. Advertising promotion might be useful in 
bringing about behavioral changes in transpor- 
tation mode cholce; however, even ~f people 
know about the overall problem, they will per- 
ceive their personal role as irrelevant. The one 
area where significant progress might be made 
is to give accurate and timely information on 
routes which avoid traffic jams, thereby aiding 
people In making prudent choices Thls may 
help to reduce some congestion. 

Since additiocal information seldom brings 
home the realization of external costs created 
and passed on by a specific individual, a sec- 
ond strategy might be to make these charges 
apparent. An individual can be charged for the 
explicit quantity of pollutlon his car produces. 
Sych a "smog tax" may lead one to travel less 
and/or select diffsrent modes which create less 
effluent disct-arge 4amage. 

Third, charges could also be used to make 
people pay for thdir contribution to congestion. 
For example, electric devices could be installed 
which must be cnarged in order tc ruri the car. 
The device-charg~ng process could be done for 
a fee, a t~d the unit wudtd discharge according 
to a rate determined by congestion-activated 
external signals in the street. 

Fourth, one can conceive of a time in the 
future when a coin-operatad meter (in addition 
to being used to enable a driver to perceiva his 
actual costs) could also be used to levy pollu- 
tion and congestions charges. Again, vehlcle 
external signals could be used to determine the 
payment required to allow the car movement. 

This immediate meter payment could be fol;ow- 
ed at a later time by payment to the tax collec- 
tor. Thus, the individual would be reminded 
cr!cstantly of the full social costs of his driving. 
This could bring about desirable changes in 
amount, route, mode and timing of travcl. While 
the sophisticated electronic system described 
here ;s not presently an available choice, in- 
direct methods can be used: e.g., taxes on 
gasoline can be shown to be very efficient 
means of attaining ivprovements in congestion 
and the environmeiit. 

A fifth tool directing behavior is pricing to 
direct traffic to specific routes, to make peak- 
hour traveling more expentlve, and at the sarie 
time, to discourage travel by encouraging use 
of other transit modes. One unfortunate e le  
men: of federal highway policy is that the in- 
terstate highway system is striving to eliminate 
tolls. This seems ill-advised in light of the 
usefulness of such charges in making drivers 
aware of the full social costs of their drl\,ng. 

Sixth. an Indirect method of levying 
charges to reflect external costs 1s parking 
taxes, set at a high level to discourage the dse 
of cars whlle encouraglng bus patronage. 
Futhermore, they could vary according to levsls 
of congestion (and pollutlon) in different areas. 
and be higher for peak hour arrlvals and depar- 
tures. Such varlation ~ ~ " i c i  dlrect the trip pat- 
terns and their tlmlng toward more socially 
desirable configurations. 

The purpose of the above measures IS to 
rase the consciousness of individual perceived 
costs to reflect full soclal costs. Although many 
people may pay the charges and tehave the 
same way, these measures will change travel 
amount, mode, route, and timing. The use of 
prlvat.2 cars with one or two rlders 1s apt to 
decrease and utillzatlon of mass transit should 
Increase. 

Seventh, another way o! getting a slmllar 
result may be to use incentives (rather than 
charges) to brlng about the desired results. 
Since there are less extarnally Imposed social 
costs when people share rides in some form of 
mass transit. rr~ost incenllves should be used to 
encourage multiple ridership. 

A policy wh~ch could lead very qulckly to 
efflclency gains 1s providing incenttves for chr 
poollng If half as many cars were Used to get 
everyone to work, then bcth congestion and 
polluiion problercs would be cut at least in half. 
Provlding an exclusive. uncongested freeway 
lane, spec~al park~ng prlvlleges, or even mone- 
tary payn,ents to get people to share ~ ~ d e s  



would bring worthwhile channes in urban 
transportation conditions. 

Rather than leave these advantages of 
shared rides solely to car pools. transportation 
policy-makers probably should advocate the in- 
creased use of more traditional forms of mass 
transit, such as the more nfficient use of taxi 
cabs by allowing shared rides. Slightly larger 
bus vehicles and improved dispatching could 
be used. especially in oft-peak periods, to 
operate a demand-responsive mass transit 
system. Even the traditional *passenger bus 
could aid in attracting passengers if it wero 
more comfortable. safer. and more convenient. 

Chapter II has already pointed out the ad- 
vantages of more flexible bus service. The in- 
centives susgested here and in the earlier dis- 
cussion to induce riders onto mass transit will 
probably have to be finvlced  public!^. If there 
are external or spillover costs from private 
autos. the public will benefit from reducing 
them. Moreover. there are added benefits of 
more efficient use of petro leu~ and other 
scarce resources. 

Thrcughout this and earher sections of this 
chapter, we have been examining changes 
which can be made to overcome existing 
transportation problems. The emphasis has 
been on institutions. land use. communica- 
*.ons, and the human aspects of design. rather 
than the traditional concerns of transportation 
hardware. Clearly, there are many more things 
that can be done to improve movements of peo- 
ple and goods. 

V. Some Legal Considerations 

The follow~ng discussion of three legal 
considerations related t~ modifying instit~tions 
to cope with transportation problems focuses 
on institutional changes which would maxe 
more efficient use of transportation resources. 
A. Labor 

First, the greatest expense of urban bus 
operation is labor. One way of combatting the 
ever-increasing cost of labor is to use transit 
employees dur~ng the off-peake passenger 
hours. when so many buses stand idle. This 
,night be accomplished by operation of dual- 
use vehicles to carry passengers during the 
two work-related travel peaks. and parcels dur- 
ing the remairder of the day. 

Ail lnltial consideration is Iranchising. 
Parcel freight companies h ~ v e  been successful 
and should be presented with the opportunity to 
provide both parcel freight and phssenger ser- 
vice. Wnile a parcel ::eight company already 

has certification for its present activity. to 
operate the dual-use vehicles described above. 
it would need to acquire a bus franchise. Local 
parcel freight carriers might be encelr- ~ e d  to 
compete to acquire the failing bus company's 
franchise, with the understanding that the city 
would coordinate both the franchise transfer 
and any necessary efforts to acquire federal 
capital grants under the Urban Mass Transpor- 
tation Act of 1964 (52) for the purchase of the 
special vehicles required. 

There does not seem to be any legal barrier 
to s.*ch a plan; quite likely. the idea simply has 
not been tried before. It is commonplace that 
ihe governmental power to grant franchises is 
directly tied to a public need for the service in 
question; if adequate service is already availa- 
ble. legislation and local regulation wi l l  
generally preclude issuance of a franchise. Ob- 
viously. where a bus campany's operation is 
ending, a parcel freight carrier could show a 
public need for the passenger side of its offered 
dual-use service. Finally. as a regional exam- 
ple. a survey of the Virginia Code and of the 
Codes of the cities of Harnpton and Newport 
News, Virginia, revealed no express prohibiiion 
of dual-use of common carriers for freight and 
passenger transportation (although their ap- 
parer,t assumption is that the two are generally 
mutually exclusive). 

"That's the most important 
piece of evidence we've heard 
yet," said the King, rubbing his 
hands: "so now let the jury--" 

"If any one cf them can ex- 
plain it," said Alice. (she had 

grown so large in the last few minutes that she 
wasn't a bit afraid of in!errupting Hm), "1'11 give 
him sixpence. I don't believe there's an atom of 
meaning in it." 

The IrJry all wrote down on their slates, 
"She doesn't believe there's an atom of mean- 
ing in it," but none of them 6:temptei-i to cxplain 
the paper. 

"If there's no meaning in it," said the K~ng, 
"that saves a world of trouble, you know, as we 
needn't try to find any. . . " 

While a proposed dual-use vehicle system 
may not be precluded by franchising reqdire- 
ments, the operation of section 13 (c) of the Ur- 
ban Mass Transportation Act (52,1609 (c)) may 
pose a restraint in that its employee protection 
provisions might be used by the bus dnver's 
union to prevent implementation cf the p;an. A 



representative of the American Transit Associ- 
ation. indicated in an interview that the ultimate 
labor obstacle to dual-use service lies in the 
"protection" of territory by the Amalgamated 
Transit Union. with the concurrence of the 
Teamsters. For example. when questioned 
about the implications of transferring bus 
franchises from fa i l~ng bus companies to 
freight companies. he answered that the Transit 
Union probably would not allow it; its disap- 
proval of such an action would be honored by 
the Teamsters. who must maintain friendly na- 
tional relations with i'-%ir brother union. 

This possible inter-union opposition to 
franchise transfer must be d~stinguished from 
the Transi! Union's interesi !:I protecting jobs 
jeopardized by the -mption of private bus 
companies by local governments. The latter is 
dealt with by section 13 (c)'s requmrnent that 
before federal wistance is extended "potec- 
tiv? arrangements" must be made for "the pro- 
tection of individual empl0yec.s against cl wcf- 
sening of their positions with resptct to their 
emplcyrnent.'. 

lnus, while section 13(c)'s purpos? .das to 
protect jobs and the stat% of their hoiders !2). 
and not to give workers ixiditlonal bargailling 
power :o defea: tramportation programs in the 
public interest. nevertheless the union can be 
expected to attempt to utilize section 13(d). if 
need be. to prevent loss of union members. 

While [ratisit wornsrs' opposition to trans- 
fer of their former employer's bus franchise is 
an unckrstandab'e reaction and may protect 
their jobs. it does not ne?essarily ;rotect the 
total ndmber of jobs in transpoltation (e.g.. 
transfer of !he franchise to a freight mover 
ratner than a quasi-governmental bus authority 
mignt increase thr- total number of transporta- 
tion jobs. given that the priva!e freight firm is 
more Ilkel) to rdn a combined serv~ce's passen- 
ger segment more efficiently than the present. 
struggling private bus firm). 

In summary, ut~iization of dual-use vehi- 
cles is suggested as a means of overcoming the 
revenue per unit of labor cost problem. Poten- 
tial labor opposit~on has been discussed: as the 
operator of the dual-use system probably will 
need capital assistbnce from the Urban Mass 
Transportation Administration to purchase the 
necessary vehicles. section ;3(c) of the Urban 
Mass Transportation Ac! might serve as a lever 
wPich the bus drivers' union would use to pre- 
vert establishment of such a system. The 
union's opposition would rzsult from the 
Teamsters' probable acquisitim of members at 
the Transit Union's expense. 

It is recommended that the development of 
dual-use vehicle systems be evaluated. If these 
are found to be beneficial. but sub~ect to ' 0 ~ a l  
unions' effective opposition in the manner out- 
l iwd above. then the Secretary of Labor should 
announce that the C~partment of Labor's policy 
(62) against national labor union's manipula- 
tion of statutes for advantages those statutes 
did not intend will also apply to the locals. 

6. Prohibition of Vehicular Travel 
Second. bnlike dual-use vehicles. city 

streets are a "transportation resource" already 
ingrained in civilization. Blanket prohibition of 
vehicula traffic has frequeatly been suggested 
s;i a possible solution to the urban cong2stion 
probkm 

There has not oeen a slgnlficant number of 
deciding the nature of municipal power 

to pr~hibit outright vehicular traftic f r m  city 
streets. Ap2arently. for various reasons munici- 
palities have ueA their regulatory power. 
rathel- than any power of p r ~ h i b i t ! ~  to deal 
w~th urbari traffic congestion. 

Indeed.nosfatuteorcase~beenfound 
upholding a muclicinalityk rim to prohibit 
t r e f k  In %c~ple v. 'Grant (53). the New York 
court struck down an ordinance forbidding "all 
through or transient vehict:lar traffic" in a 
designated area in or near a village and evi- 
dently having no purmse other than to reserve 
the streets in the area for the benefit of the resi- 
dents against the large number of employees of 
a nearby plant. Significantly. the court pointed 
our that no arterial "through" highway or 
substitute was designated: nor bas it shown 
that any physically suitable alternative route ex- 
isted vrhich could be so designated. Therefore. 
the ordinance was held to be an unreasonable 
exercise of the power to regulate traffic and 
was in excess of local power. Th~s decision in- 
dicated that if traffic had been totally baqned 
from the community. affect~ng all cltlzens 
equally. such a measure would likewise be in- 
valid. as no alternative route could be provided. 

Thls view was expressed in dictum In Peo- 
ple v. Francis (54). *here the court stated that 
the ordinance in question was no' Interpreted to 
meen that a special license was required to use 
ihe streets because of the particular type of 
vehicle the defendant had used: "If that were so 
~t might well be ar; unconst~tut~onal law restrict- 
ing a certain  lass of vehlcle from the use of the 
town roads" (54. p. 487). 

The cowt in People v. Verity (55) ~4as ex- 
plic~t in holding a mun~cipality has no power to 
proh~b~t traffic except as m~ght be granted by an 



enatling act: "Neither a town. nor a village has 
the absolute power to exclude vehicles from its 
streets. Whatever powers municipalities have 
in regard to regulating the use of streets by 
trucks must be found in the powers delegated 
to them in the vehicle and traffic law (55, p. 
589). 

The Montana court in Carey v. Guest (56) 
expressed tte above limitation d municipal 
- mr3r to that contained in the applic-ble state 
enabling act in the following dictum: ' \Z1e hcl@ 
the city of Helena has the power to regulate but 
not to prohibit speed and traffic on its streets" 
(57. p. 241 1. 

Thus. that poner generally delegated to 
municipalities to regulate traffic is limited to 
regula:ion. and without express delegation of 
power to prohibit. ~ M i c  streets must be kept 
open. Further. the state enablinl acts may in- 
dicate no general power to prohibit is intended 
to be delegated: e.g.. Virginia Code sectior! 
46.1-180 provides the local political units may 
"regulate the operation of vehicles.'- while sec- 
tion 46.1-181 provides that trucks may be 
prohibited (except for the purpose of receiving 
loads or maklng deliveries on certain desig- 
nated strees) or restricted to certain streets 
when such trucks are in tt~roogh traffic. Thus. 
the Virginia legislature implicitly limited ~rluni- 
cipal power to prohibit traffic: no power to 
prohibit automobile traffc was delega?ed. nor 
was the power to prohibit trucks a blanket 
one-i.e.. even where streets are generally 
closed to trucks. trucks having business on 
such streets are not to b& prohibited from using 
them. 

A treatise on Virginia law makes explicit 
what may he the underlying philosophy of the 
Virginia enabling statute: 

The streets and highways be- 
long to the publlc. They are bullt and 
maintaned at public expense for the 
use of the generdi public in the or- 
dlnary and customary manner. Mu- 
nicipalities. as arms of the state. 
have absolute control over the 
streets in the intcrest of the public. 
Municipal authorities, as trustees for 
the public. are charged with the duty 
of keeping the streets open ana 
available for public use. Under the 
police power. they may lawfully 
regulate thz conduct of those rlsing 
the streets. so long as legislation to 
this end does not abridge the con- 
stitutional liberty of persons right- 
fully upon the streets (57). 

The constitutional limitation(s) on the power of 
state legislatures to delegate prohibitory power 
to municipslities is beyond the scope of this 
section; hov -w.  Hague v. C/O (58) indicated 
that the Supteme Court views public use of 
streets per se to be a constitutionally protected 
right. Hague held that the titles of streets and 
parks have been in trust immemorially for use of 
the public as a part of the privileges, immuni- 
ties. rights. and liberties of citizens. and may 
not constitutionally be infringed by munici- 
palities through the enactment of crdinances 
containing unrecsonable re~u la to ry  or 
prohibitory measures. 

In summary. there are significant barriers 
to !he use of municipal power to close streets 
as a method of relieving urban congestion. This 
is particularly difficult where the effort is merely 
to close particular streets without making some 
other use of them (e.g.. malls); the materials 
surveyed deal primarily with this question. and. 
a fortiori. indlcate that wholesale closing of the 
streets of a city or its central area would be 
even less likely to be sustained. 

C.Con(lestionEffects 
While the philosophy that streets must re- 

main open may lend substantial support to a 
theory of right to transportation, it flies in the 
face of using traffic prohibition as 3 govern- 
mentat tool to ease or end congestion. In a 
word, before municipalities can generaliy 
prohibit traffic there must be a fundamental 
rethinking of the public right to use streets. 

Third. an institutional change which would 
indirectly affect the use of transportation 
resources would be a requirement that land- 
owners. particularly business, consider the 
congestion effects of their decisions; i f  an 
employer were reuuired to pay to the city upon 
adding employees to his downtown office, he 
may dec~de he cannot afford to make the addi- 
tion under the circumstances, oi that he should 
move to the less congested suburbs. 

The most apparent difficulty with this 
mechanism of controlling congestion is that it 
would be extremely diff icu~t to implement. How, 
for example. can congestion effects of adding a 
certain number of employees to a firm's down- 
town offices be accurately measured? Further. 
any measurement would. of course, have to be 
updated periodically to reflect the changes In- 
herent in operation of a business entity. 

Special assessments might be used where 
congestion has necessitated a public improve- 
ment; in such a circumstance, !he special 
assessment IS imposed on property receiving 
special benefits from the improvements (59. p. 



199). It is questionable that the mere possibility 
of public improvements and accompanying 
special assessment would have significant im- 
pact on  business decision-making. A 
(necessarily sophisticated) public policy state- 
ment (e.g.. by ordinance) would sharpen the 
edge of anticipated assessment upon those 
contributing to congestion; if an employer 
knew that the addition of employees to his of- 
fice would practically assure a level of conges- 
tio- in excess of the established volume, then 
he would have to weigh the probable expenses 
of the assessment for improvements to meet the 
congestion problem. It should be evident. 
however, that this method may be ineffective 
where the problem is most severe; if b;ngestion 
is already at a critical level, the improvement of 
streets, for example. would be useless where 
there is nothing but sidewalk between office 
building and street. 

A !ocality might attempt to use its taxing 
power to deal with congestion generated Sy 
firms. It is argued that the difficulty here lies In 
the institutionalized concept of taxation, the 
key element being the view that either taxation 
must be uniforrr (as is required generally by 
state constitutions) or that if it is not he.. it is 
"special") it "is lawful and constitutional only 
when founded upon special benefit accrued 
from !he improvement for which the tax or 
assessment is laid" (63, 5 38.02). 

Thus, an exaction from an employer to be 
used for public transportatic-i generally rather 
than a specific improvement uniquely benefit- 
ting those taxed, "would not be an exercise of 
the taxing power, but an act of confiscation" 
(60). 

VI. Conclusions 
Since it seems evident that the automobile 

will continue to be an important part of our 
transpor'ation system, i t  IS advantageous to 
modify a~tornobile use to better meet the 
populatior,'s needs and desires while reducing 
its demands upon the world's resources and 
environment. 

In the recent past. efforts have been 
directed to building more-more vehicles, 
more highways, more tunnels, and.'more 
bridges. These "solutions" have not really 
solved the transportation problem and have iq 
fact, generated additional problems. The auto- ; 
mobtle is hungry. It gobbles land with substan- 
tial portions of our crban areas devoted almost 
exclusively to the automobile. It gulps energy. 
accounting for over one-third of our petroleum 
consumption. It fouls the environment of the 
total annual emission of air pollutants. the auto 

accounts for almost two-thirds of the carbon 
monoxide, almost half of the hydrocarbons, and 
over a third of the oxides of nitrogen. 

This chapter has presented a look at de- 
mand modification and modal choice. A num- 
ber of possible "software" proposals have been 
suggested for reducing our need for transporta- 
tion and, in particular, our dependency upon 
the automobile. Ways in which better use can 
be made of existing transportation facilities 
have been discussed at length. These sugges- 
tions are not meant to be all inclusive. Nor 
would they all be appropriate in all urban areas. 
They are meant to indicate the range of alterna- 
tives to more automobiles which are possible. 

While there is a very real need for travel, 
the individual's choice of mode should not 
work to the detriment of society as a whole. 
Greater consideration must be given to human 
factors in future transportation planning. The 
automobile currently meets the perceived 
needs of consumers while mass transit does 
not. Most mass transit is perceived as being un- 
safe, crowded, and uncomfortable. Attitudes 
such as these toward transportation are the 
result of conditioning and therefore subject to 
change. For example, one of the reasons the 
automobile is the dominavt mode today is the 
amount and type of advertising by the aute in- 
dustry. Contrast this to the relative iaek of ad- 
vertising for rail and buses. It is ciear that tran- 
sit vehicles must be redesigned to make them 
more compatible with the perceived needs of 
the users and potential users. 

Rider education programs in the public 
schools are needed to complement the driver 
education programs now in existence. Con- 
siderable Federal and state funds are used to 
perpetuate the role of the automobile while too 
little funding is directed towards making mass 
transit systems safer and more convenient for 
the general public. 

A n ~mber of substitutes for travel were dis- 
cussed in this chapter. Particular emphas. IS was 
given !o land-use planning to manage change 
ratherthac to accommodate it. Unless land-use 
planr~~ng and transportation planning are 
c1osr:ly coordinated and used' effectively to 
con301 the directions of growth, the transporta- 
tior; problem can only get worse. 
, Telecommunications offe{s another possi- 

ble substitute for travel Emerging technolog~es t initwo-way cable TV ~ n d  vi!leophones could 
case a reductton in fhe need for travel. The 
savings in time, energy, and out of pocket cost 
can be considerable when telecommunications 
is substituted for travel. How much substitution 



occurs will depend to a considerable extent on 
the cost and flexibility of terminal facilities. 

Existing transportation facilities could be 
more effectively utilized. Most of our ground 
transportation systems are designed to handle 
the peaks caused by the journey to and from 
work and is grossly under-utilized the rest of 
the time. Staggering work hours and work days 
could relieve most of the congestion problems 
which occur today. 

Another means to reduce the peak-load 
problem, as well as influencing modal choice in 
general, is to eliminate, or at least reduce, the 
difference between actual costs of driving an 
automobile and the user's perceived costs. A 
number of methods for accomplishing this we:+ 
discussed ranging from increasing the amount 
of information provided on the total actual 
costs-both to the individual and to society-to 
requiring the automobile user !o pay the total 

societal costs resulting from pollution, conges- 
tion, and depletion of resources. 

The last section of the chapter deals with 
the legal considerations involved with some of 
the institutional changes proposed. In particu- 
lar, possible labor related problems in combin- 
ing passenger and parcel delivery services are 
discussed. Then the powers of municipalities in 
regulating and prohibiting vshicular traffic are 
examined. Finally, the possibility of a "conges- 
tion tax" on employers adding facilities in a 
crowded area is examined. 

There is no single simple solution to the 
transportation problem. Chapter Ill has touched 
upon a number of different alternatives to meet- 
ing this problem which accumulatively could 
lead us out of the present quagmire of conges- 
tion and pollution into the Elysian fields of plan- 
ned urban living. 
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Chapter IV 

TRANSPORTATION AND 
DECISION-MAKING IN TIDEWATER 

I. Introduction 
The question of who actually makes policy 

decisions at the local and nat~onal levels has 
generated a great deal of controversy. Some 
social scientists, led by C. Wright Mills (9) and 
Floyd Hunter (61, have proposed a pyramidal 
structure of power in  which an elite few (the 
"power elite" in Mills' terms) in key positions in 
government bureaucracies, corporations, the 
military, universities, and private associations 
form an interlocking and informal power direc- 
torate and control the key institutions of socie- 
ty. The decisions of this power-elite are then 
legitimized by being processed through second 
level elites who are elected or appointed offi- 
cials. In this view, the masses of people are 
seen as powerless, and the traditional concept 
that the United States is a pluralistic society 
wherein power is diffused through counter- 
balancing interest groups is denied (Figure 
4-1). 

Crit~cs of the conception of a power elite 
consider the theory to be flawed because there 
is lack of evidence of interlocking directorates 
which establish unified policies, and because it 
is unlikely that one can discover a central core 
of decision-makers who control policy direc- 
tions in general: ,it is more likely, some critics 
believe, that different groups or individuals will 
have influence in one policy area but not In 
another. Proponents of the argument that a 
diversity of decision-makers is the prevailing 
pattern adhere to the piuralistic theory that 
group competition, not unity, characterizes 
decision-making at both the local and national 
levels. 

There is no central conception of plural- 
ism, however, that encompases various argu- 
ments about diversity among decision makers 
(Figure IV-I). John Kenneth Galbraith's theory 
of countervailing power considers big labor, 
big business, and big government as all hav~ng 
sufficient power to veto policies considered 
detrimental to one or the other interest. but 
pluralism is not seen by all advocates as requir- 
ing veto power (27). Seymour Martin Lipset, and 
other sociologists, for example. view competi- 
tion between groups in dec~sion-making as in- 
ducing compromises that maintain the stability 
of society; no veto power over the proposed 
policies is required to maintam stability 17). 
Pluralistic theory holds that polit~cal resources 
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are divided, and that no group has a monopoly 
over all resources. Pluralists agree that only 
small numbers of people participate directly in 
decision-making, but they contend that these 
few compete for economic rewdrds, differ on 
policy, are of open membership, and are in- 
fluenced by voters. 

Pluralists have come under increas~ng at- 
tack, however, because of the failure of govern- 
ments to provi je  for all interested groups to 
participate in decision-making. It is evident that 
al l  groups or interests are not equal i n  
resources, expertise, or access to decision 
makers. Without the assumption of equality of 
power the pluralist theory of decision-making 
can hardly be verified. Once the requirement 
that a veto is necessary for the protection of 
group interest is also relaxed, possible empiri- 
cal verification of pluralism as the way deci- 
sions are made is also diminished. 

In discussing dec~sion-making in transpor- 
tation, neither power-elite nor pluralistic theo- 
ries are, In themselves, adequate to describe 
and explain how decisions are determ~ned. 
changed, or implemented. Highly unified 
groups with great political power have been 
able to determine policies for highway goals 
and routes in the past without having to con- 
sider inputs from other groups. In recent years, 
there have been successful movements by 
citizens' groups in stopping h~ghway routes, 
both in urban areas (8, p. 182) and outside ur- 
ban areas (33). Hence. the process of dec~s~on- 
making in transportation policies has taken on 
more pluralistic characteristics. When dealing 
with transportation overall, the process still re- 
mains nelther of the pure power elite nor 
pluralistic type. Lupo. Colcord, and Fowler 
have summarized the interest groups involved 
In Implementing new transit programs: 

Ironically, the key supporters of 
major, that is, rapid transit im- 
provements are almost never the 
operators, the users or even the 
d~rect beneficiaries of construction 
expansion programs. ( In  th is  
respect, too, the policies of translt 
differ greatly from the policies of 
highways.) They are the CBD bus- 
ness community and the central city 
government. Their objectives are not 
transportation Improvements: they 
seek what m~ght be called spinoff 
effects, namely strengthen~ng the 
downtown, discouraging further de- 
cen t ra l i za t~on  of middle c lass 
residences, rebuilding the tax base 
(8, p. 209). 
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While the user inputs usually are not ners, and polit~cians must provide the impetus 
directly included in transportation decision- for instituting new programs, users and citizens 
making In most cities there is a recognition that who have to support the system must be con- 
if  mass transit is to bc! accepted-regardless of sulted, or at least the decision-makers must be 
the reasons for proposing it-users and open to consultation. Given the fact that power 
citizen's inputs must be given major considera- elites cannot implement transit policies in the 
tion. While civic and business groups, plan- same manner as they can in, for example, build- 



ing stadiums, and the fact that elected politi- 
cians are more involved in making mass transit 
decisions than in making other kinds of deci- 
sions, transportation policies have the potential 
for including more pluralism in decision-mak- 
ing than do many other policies--health care, 
for example-in most cities. A major reason for 
this is that transportation is seen more as a 
problem than as an asset by many powerful in- 
terests, and hence, the power groups controll- 
ing various parts of policies in other segments 
are willing to leave the solution to elected offi- 
cials and the groups with an interest in mass 
transportation, providing that the costs to other 
interests are not too great. 

Cincinnati, Ohio can be used to illustrate 
how power-elitism works to isolate citizens who 
pay the taxes for public health care and the 
users of the Cincinnati General Hospital from 
having any control whatsoever over hospital 
policies or practices (43). Cincinnati General is 
owned by the city, but is operated under a five- 
year contract with the University of Cincinnati 
Medical School (31). Consequently, the city 
council has no control over the hospital. The 
Board of Trustees of the University is obstensi- 
bly in control of policies, but the Board itself is 
composed of appointees who are in no way de- 
pendent upon the citizens for support. The 
Board then leaves control of the hospital to the 
university. Any attempts to gain control by the 
citizens are met with opposition from business 
and medical gtoups, politicians on the Board, 
and in council. Even i f  the politicians wanted to 
allow citizens to participate, the medical, finan- 
cial, university, media, and industrial interests 
could successfully t h ~ '  i r t  any attempt by 
e lec ted  o f f i c i a l s  by  th rea ten ing  to 
withhold-as they have-either financial 
reswrces or medical services. 

In 1972, for example, a citizens group-The 
People's Health Movement-collected over 
15.000 signatures from concerned citizens to 
place a referendum on the ballot that would es- 
tablish a commission from the county and city 
to operate the hcspital. Enough signatures 
were eventually tnrown out by the election 
board to deny the citizens a referendum or con- 
trol of the hospital, but the city council had got- 
ten the citizens to submit the petitions to the 
election board with a promise that more sig- 
natures could be added later. When more sig- 
natures were needed, the citizens group col- 
lected them, but the new city solicitol refused to 
allow them to be added with the others. The city 
council (with a vote of six members) could have 
put the referendum on the ballot, but since only 
five did so, a court decision was instituted, and 

the courts ruled the referendum invalid lust 
before the November, 1973 election. Since 
there was a possibility that the citizens would 
get a vote on hospital control, howaver, the 
university president, administrators, politi- 
cians, medical and economic interests benefit- 
ting from control by a small group immediately 
massed their resources, issued statements to 
the media about what would happen i f  citizens 
controlled the hospital, and spent huge sums of 
money on advertisements in the local newspa- 
pers and other news media. A power-el;te 
which benefits from isolating citizens from con- 
trol of the hospital is unified and fully intends to 
maintain control of the hospital. By contrast, 
power elites in Cincinnati view transportation 
as an area not worth controlling, and citizens 
are even encouraged to participate in transpor- 
tation decision-making, at least at low levels. 
This low-level consultation of citizens is the 
pattern in many cities. 

The federal government mass transporta- 
tion policies of the 1960's, which have placed 
more power in the hands of local and reglonal 
governmental officials and users, also en- 
courage citizen participation but at low levels 
of decision-making thus far. These policies 
have also tended to fragment decision-maki ng 
by emphasizing regionalism without providing 
enough support to make complete regional 
transportation possible. Since power-elites 
with unified goals and interests are not con- 
cerned wlth mass transit, politicians have been 
forced to promote regionalism In name, while 
protecting local interests at the same time. 
Slnce users are not powerful or Interested 
enough as a group to promote a unified 
regional approach to transportation, decision- 
making degenerates into a process in which no 
one IS in charge with each decisio~t-making 
group remaining primarily interested in 11: own 
localities. There are exceptions io this rule, of 
course, and it is possible to construct a 
transportation system that does plan, imple- 
rnent, and carry O I J ~  decisions with direct Inputs 
from users. 

The naive adoption of regionalism w~thout 
attending to effects IS sometimes just~f~ed on 
the grounds that thls establishes a healthy 
pluralism in decision-maklng. Norman 
Wengert, while not uncritical of reglonallsm, 
took such a positlon (1 1. p. 380). The mere es- 
tabllshment of a -egional commiss~on w~th con- 
trol over transportation 1s wewed as provlding 
for pluralism, but the comm~ssion may be no 
more plurallstlc than local governments or ad- 
visory bodies are normally and it could be even 
less so. Regionalism can result in the "no-one- 



is-in-charge" arrangement; it can also result in 
true pluralism (Figure 4-1). But. the acceptance 
of regionalism as automatically establishing 
pluralism should be looked on with suspicion, 
and any true pluralist solution will have to in- 
clude those who use and pay for mass transit. 

Discussion of the advantages and disad- 
vantages of reyional administration over local 
government can be used to more concretely 
point up benefits and costs of regional ap- 
proaches. Many have complained about the 
lack of speed in centralizing regimal govern- 
ment control of tra;~sportation and environmen- 
tal preservation. California Tomorrow, a plan 
for the future of that state developed by a non- 
profit  foundation of the same name, has 
strongly advocated that regional governments 
be forrned and given many powers now exer- 

cised by local governments (5). The alternative 
to regionalization is said to be a sys!em of 
"evergrowing numbers of separate, single-pur- 
pose bureaucraries with major regional 
responsibilities" (5, p. 25). Furthermore, the 
policy making ~od ies ,  as presently con- 
structed, are apt to be immune to citizen con- 
trol, subject to wealthy special interest groups, 
and unwilling to use voluntary regional 
cooperation effectively. 

In Democracy i n  the Space Age, an 
elaboration of California's plan for regional 
government, the failure of local governments to 
be responsive to public needs was described. It 
contains criticism of the "multiple, conflicting 
regional authorities" who are also ineffective 
(5. pp. 15-19). 

The argument that regional government is 



a way of consolidating power for beneficial 
control of activity can be supplemented by cit- 
ing other advantageous characteristics. First, 
there is the problem of spillover benefits and 
costs. The actions of one jurisdiction may help 
or hurt the residents of another, without con- 
sidering the wishes of those who are not voting 
citizens of the decision-making unit. Effective 
sewage treatment will often benefit downstream 
communities more than one operating the 
facility. Traffic bottlenecks within one town will 
impede outsiders on through trips and may 
even create additional congestion in adjoining 
towns. 

Second, there ,nay be significant scale 
economies in joint efforts so that unit costs per 
citizen are lower when the size of a public ven- 
ture gets larger. The cost per ton of processing 
sewage may be lower if four local governments 
combine to b~l i ld  one plant, rather than opera!- 
ing four sepalate ones. Similarly, dispatching, 
maintenance. and coordination of transporta- 
tion systems may cost less per trip for a region- 
wide transportation system than they would for 
each part of the system acting as an indepen- 
dent unit. 

A third area of support for regionalizaticn 
lies in the pressures of competition for resi- 
dents, b~sinesses, and commercial patronage. 
If one town institutes strong pollution control 
measures at high cqst, it might very well lose 
business and even residents to ~ieighboring 
communities. Banning cars from its central 
business district may drive shoppers to other 
towns, so each local unit builds parking areas 
illstead. In cases such as these, one community 
finds difficultino taking otherw~se desirable ac- 
tion. 

Regional government can contaln more of 
the spillover benefits or damages of actions 
under one decision-making unit. 1 can con- 
struct facilities and institute systems whlch can 
attain the lower costs of larger scale operalion. 
Since ~t encompasses a wider area, reglonai 
adrnln~strat~on can also overcome the problems 
of compet~t~on In provision of services. These 
arguments, along with those in Caltfornia 
Tomorrow, makes a case for shifting power 
from local to regional authorities. However, 
there are costs as well as benef~ts from such 
systems. One should consider these disadvan- 
tages. 

One disadvantaga of regionalization is the 
loss of individual impact which comes with 
smaller dec~sion-making jurisdictions (38). Par- 
tic~patory democracy is much more difficult to 
achieve wnen millions of people and hundreds 

of square miles are covered by one governmen- 
tal unit. On the other hand, one would certainly 
not argue that the small size of local govern- 
merits so often causes them to be unresponsive 
to their citizens' demands. Special interests 
might manipulate local officials, but the 
Watergate, impeachment hearings, and Presi- 
dential resignation indicate that larger, more 
centralized power is not immune to this prob- 
lem. People feel more control over their own 
lives when they have access to decision 
makers, and tt- s access must decrease when 
power is more concentrated at higher levels of 
administration. 

A second argdment against regionaliza- 
tion attacks the prcposed advantages of lower 
costs. Efficient scale aconomomles for different 
services may bs achieved at very different 
levels of aggregation. Determln~ng the optlmal 
=ize fcr decision-making units i ; an extremely 
difficult job considering ihe multitude of acrivi- 
ties under its jurisdiction. Moreover, there may 
be diseconomies of scale. Larger unlts can 
suffer from higher unlt costs for services 
because of bureaucratic red tape and loss of 
control which occurs in bigger adm~n~strations. 
While the net effect of regiona'ization indeed 
may be lower costs. this conclusion should not 
be accepted uncritically. 

A final area of objection to regionalizatlon 
may be more esoteric, but it still should be con- 
sidered. The elimination of competition may 
have deleterious effects on society's allozation 
of ~ t s  scarce resources. and might not bring 
qualified benefits proclaimed by advocates of 
regionalism. Charles M. T~ebout has developed 
a theoretical model of local expenditures which 
show how effic~ency IS achieved In allocating 
resources to local public services In a manner 
analogous to the working of the market 
mechanism for private goods (34). Everyone 
has different values and tastes; therefore, one 
can reasonably expect each person wolnd like 
to see h ~ s  tax money used in a different way. 
Some would like to have elaborzte, modern de- 
mand-responsive transportation systems at the 
expense of public golf courses. Others wol~ld 
prefer mQre and better public education. Some 
mlght even want to give up a number of ser- 
vices to get lower taxes. How can resources be 
used to satisfy each of these different att~tudes? 

The market  mecna, i ism a l loca tes  
resources by means of prices. People indicate 
how mucb of a good they deslre by paying the 
market prtce. The level of the market price sig- 
nals prnducers how much they should supply. If 
people wllllngly pay for goods, they are likely to 



be forthcoming; a lack of effective demand will 
mean a reduction or elimination of a good. 

Since governments exlsb, at least in part, 
because some goods ar~d services cannot be 
produced efficiently by the private market, there 
is no apparent way of providing signals, exc?pt 
for periodic majority votes. Indeed, i f  there were 
only o. .e governmental unit, all one could do is 
try to influence decisions politically. However, 
if there were a large number of diversified com- 
munities, each citizen could also "vote with his 
feet" to get the proper mix of public services. 
He could chose to live In that town where the 
pattern of taxes arld expenditures was closest 
to his wishes. If all communities were uniform 
because of centralized constraints on their ac- 
tions, then the range of choice would be 
severely limited, and many people would be 
compelled to accept levels of services very 
different from those thay desirs. This implies 
that society as a whole can benefit fiom diversi- 
ty of choices because more individuals can be 
happy about how their govarnme~its use thew 
resources. 

Having considered the possible damage to 
participatory democracy, the difficult~es in the 
scale economies argument, and the loss of 
welfare resulting from a narro.-ling of cho~ces, 
one must conclude that there is not a/, ufiam- 
biguo~ls case for regionalization. These argu- 
ment? might also explain some of the 
resistance to this concept. One should not con- 
clude that the case for regional governmerts is 
refuted; however, it sholrld be clear that there 
are costs, as well as benefits. Society must ex- 
amine both before i t  decides how much con- 
sol~dation of jurisdictions should occur. In this 
area, as in so many public policy issues, the 
oroper plea is that choices be made in- 
[elligently, and that ideal as well as feasible 
alternatives be presentell for public considera 
tion. 

We cannot leave this discussio~~ without 
f o c ~ s ~ n g  on a primary t o p ~ c  that arlses 
whenever movement toward regiczalism or 
metropolitanism is discussed: the role of blacks 
and other non-white minority groups in cities. 
One obstacle to metropolitan governments is 
thc fear by blac!cs in cities that whatever power 
they have accuired will pe diluted by regional 
or metropolitall governmental un~ts. We have 
adequcte h is tor~cal  data to rea l~ze  that 
centralization of power or services, cnder the 
guise of reformism, has been used to take 
power away from groups that have it or are 
about to acqulre power. The only way to 
assuage fears of minorities is to demonstrate by 

practice that regional and nictropolitan coor- 
dination is not going to take away power or ser- 
vices but improve services for everyone. When 
blacks are inclilded on regional commissions, 
advisory bodies, intergovernmental councils 
that include core cities and suburbs, then, and 
only then wi;l it begin to be demonstrated that 
the core city does not have to fear a power loss. 
Blaming blacks for lack of coerdination is 
avoiding the problem and is a fhilura to realize 
that there are adequate reasons for suspicion of 
regionalism. 

A considerat ion of the economic,  
geographic, and demographic characteristics 
of the Tidewater, Virginia area (aefined for pur- 
poses of this report as including both the 
Peninsula and Southeastern Planning District 
Commission regions) will point up some of the 
possibilities and difficulties to regionalism in 
T~dewater. In a later section. there will be a 
focus on transportarior, in Tidewater wit+ 
special consideration given to regionalism. 

II. Tidewater Today 
A body of water known as Hampton Roads 

is flanked on the northwest by the V~rginia 
Peninsula a11d an the south and southeast by 
the Southeastern Region of Virginia. Together, 
the two areas are know11 as Tidewater (.%e 
Figure 1'-21, yet, they are not integrated eco- 
rloniical~y. socially, or politically. Until now the 
two regions in Tidewater have developed sepa- 
rate!~ and In sometimes opposite directions. 
This f sct of separateness rather than together- 
ness should be borne in n ~ ~ n d  and should serve 
as a rem~nder that the designst~on "Tidewater" 
refers mainly to two areas that are in close (but 
not contiguous) geographic proximity and little 
else. 

For the purpose of the following analys~s 
the two regions have been identified in the 
following manners: The Peninsula is zomprised 
of the five polltical units of Hampton. Newr.,,-t 
News, WilliamsDurg. York County, and Ji . .:;s 
C~ty  County. The five political units ot the 
Southeastern Region are Nor'jlk, Virginia 
Beach. Portsmouth, Chesapea4e. and Suffolk 
(46). It should be kept in mind in later discus- 
sions that the Southeastern Plannin~ Distr~ct 
also i n c l . ~ d e s  the Is le o i  Wight and 
Southampton County as well as these five polit- 
lcal un~ts. 

There is no question that Hampton Roads 
and the James River have served historically as 
a natural barr~er between the two areas. Cur- 
rently these natural barr~ers are crossed by a 
two-lane toll bridge-tunnel between Hampton 
a;rd Norfolk and by the James River Bridge bet- 



ween Newport News and Isle of W~ght (see 
Figure 4-3 of Bridge Crossings). Prior to con- 
struction of these connections. the two areas 
were linked only be f e r ~  transportation. The 
areas are only seven miles apart at the closest 
point. but as one local businessman has ob- 
served, "the seven miles has seemed more ii ke 
700 rni les." 

In this section. some basic demographic. 
economic, and transportation characteristic of 
the area will be presented in order to provide a 
background for the subsequent analysis of po- 
litical decision-making. The discussici includ- 
ed population growth, trends in urbanization, 
density patterns, commuting patterns, distribu- 
tion of automobile ownership. and a brief eco- 
nomic analvsis. The final topic in this section 
will discuss inter-jurisdictional problems in the 
area. 
Population Growth and Projections 

The Tidswater region of Virginia has 
grown substantially in the past decade and pro- 

jections to the year 2000 indicate substantially 
more growth. Its present population (1970) is 
slightly over 1,000,000. with abcut 70 percent 
residing in the Southeastern Region (See Table 
IV-I). On the whole, the Peninsula recorded the 
g-eater increase in the pasi decade, growing by 
over 31 percent-almost twice as fast as the 
Southeastern Region. These yoss summaries 
disguise some imp01 tant differences withi I I 
each region. In the Peninsula. all areas gained 
in population, even the city areas of Hampton 
and Newport News. The greatest increases, 
however, were in the upper Peninsula. In :he 
Southeastern Region almost all the growth was 
concentrated in the resort city of Virginia 
Beach, which grew by 102 percent. In contrast. 
the population of the central city of Norfol~ re- 
mained almost the same, while ihe population 
of Portsmouth declined by 9.2 percent. 

Projections for the year 2000 foresee a 
population increase of over 50 percent for the 
region. Although sach qowth is not inevitable, 

FIGURE 4-2 
TIDEWATER, VIRGINIA 



and despite the fact that actual growth undoub- 
tedly either will exceed or fali short of the esti- 
mate, the projections have to be considered by 
planners, decision-makers, and others who are 
concerned with the future of this region. 

The projections indicate continued faster 
growth for the Peninsulz witb an ex?ected ab- 
solute increase of about 250,000 p qle. The 
Southeastzrn Region is expected to g r ~  at a 
slower rate bct still add 327.000 people. If t~ -s 
projections are realized. Newport News anb 
Hampton will continue to dominate on the 
Peninsula side of Hampton Roads. On the 
Southeastern side. Virginia Beach will have 
succeeded demographically stagnant Norfolk 
as the largest city in Tidewater. 

By the year 2000, Tidewater may also have 
expanded beyond the five political entities pre- 
viously identified on each side of the harbor. 
Likely regions for inclusion i n  a future 
Tidewater include the Isle of Wight in the south- 
east (see Figure 4-2). 

Urbanization in Tidewater 
In the last decade, the percentage of the 

United States population residing in urban 
areas increased from 69.9 percent to 73.5 per- 
cent (47). Virginia, despite a more rapid in- 
crease in urban~zation than in the nation during 
the last decade (13.1 percent compared to 5.2 
percent) was still, in 1970, about 10 percent less 
than the nation as a whole (see Table IV-11). 

Two of the three most highly urbanized 
regions in the st& cor,~prise the Tidewater 
- l a  of Virginia. The Southeastern Region is 
the ,. -st highly urbanized with 89.4 percent ur- 
ban in 170. The 1970 percentage is an in- 
crease fro, 51.4 percent in 1960. This change 
is  due prin. ;ly to change in two cities. 
Chesapeake at 'kg inia Beach. Chesapeake 
increased from 6t ' , *cent urban to 92.2 urban 
in 1970. Virginia Be. 71: urban population in- 
creased from 59.6 perc.ql . >  96.9 percent. 

The Peninsula Region ,anks third in urban 
population in the state (second is the Virginia 

KEY. 
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PMlinsula 
Hampton 
Newport News 
Williamsburg 
James City County 
York County 

TABLE lV-l 

Current and Projected Population Growth 

Perceral 
Population Change 

lsso 1970 1960-1970 
89,258 120.779 35.3 

113,662 138,177 21.6 
8,362 9,089 8.5 

10.449 17,853 70.9 
21,143 33,203 53.8 

Projected 

PerCali 
Population Change 

2000 1970-2am 
197,200 63.3 
21 2,000 53.4 
12,000 32.3 
51.000 185.7 
98,600 197.0 

Total 242.874 319.081 31.4 570,800 78.9 

Southeasl 

Norfolk 
Virginia Beach 
Portsmouth 
Chesapeake 
Suffolk 

Total 622,482 725,624 16.6 1,052,800 45.1 

Tidewater Total 865,356 1.044.705 20.7 1.623.600 55.4 

Sources: -1960 Population, U.S. Eureau of Census, Chesapeake and Portsmouth 1960 totals ad- 
justed for 1968 Churchland annexation from Chesapeake to Portsmouth. 

-1970 Population, U.S. Bureau of Cer ~sus 

--Southeastern Virginia Planning District Commission, Memorandum RDR No. 42. Dec. 
15, 1972, p. 5. 

-Projections: Division of State Planning and Community Affairs, Commonwealth of 
Virginia, Statistical Information Series No. 72-2. September, 1972, p. 5. 

suburbs of Washington. D.C.). Its urbe- square mile. the other political units are 
population decreased slightly from ,9b0 to relatively Inw in density (see Table IV-Ill). 
1970. Taker, toaether the Southz.-~-'- . n and 
Peninsula Flegi&s of Virginia rer.-,sent the 
largest and most urbanize< region of the state 
(see Table IV-11). 
Population Density 

Instead of an area of dense, high-rise, ur- 
ban communities, Tirjewater is an area of urban 
sprawl. With the exception of Norfolk which has 
a fairly high density of almost 6,000 people per 

"In that direction," thc Cat 
said, waving its right paw round, 
"lives a Hatter: and in that direc- 
tion," waving the other paw, 
"lives a March Hare. Visit either 
you like: they're both mad." 

- -Lew~s Carroll 



TABLE lV-ll 

Tidewater Urban-Rural Mix, 1960-1970 

Population 

1960 Total 
Urban 
Rural 

%Urban 

1970 Total 
Urban 
Rural 

%Urban 

Tidewater Regions 

Peninsula Southeaslem* 

244,874 666,841 
21 7,706 543.1 29 
27,168 123.712 

88.8% 81.4% 

* Includes also Isle of Wight and Southampton in addition to the SMSA. 

Source: William J. Serow and Michael A. Spar. "VirgirAa's Population: of Change in Demographic 
Profile," Bureau of Population and Economic Research, University of Virginia, June 1972, p. 
27. 

REGION 

Peninsula 

Harnpton 
Newport News 
Williamsburg 
James City County 
York County 

Southeast 

Norfolk 
Virginia Beach 
Portsmouth 
Chesapeake 
Suffolk 

TABLE IV-Ill 

Population Densities in 1970 

GROSS 
1970 POPULATION LAND AREA (Sq. Miles) DENSITY 

319.081 409.9 778.4 

Sources: Projections and Economic Base Analysis: The Virginia Peninsula p. 21. Projections and 
Economic Base Analysis: Norfolk-Virginia Beach-Portsmouth Metropolitan Area. p. 15. 

On the Peninsula side, Hampton and York County. On the Southeastern side, the ci- 
Newport News each have about 2.000 Persons ties of Virginia Beach, Chesapeake, and 
per square mile, but density is much bwer in Suffolk all have extremely low densities. This IS 
the more rural areas of James City County and accounted for by the tremendous land area 



TABLE lV-lV 

Commuting Pattern Data for the Virginia Peninsula 

Places of Work for Residents of the Virginia Peninsula 

Source: Div~sion of State Planning and Community Affairs. The Vlrginia Peninsula, 73-3, May 1973. (Based upon unpublish- 
ed tabulations of I5 percent sample, U.S. Bureau of the Census, Census d Population: 1970). 
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'22'- 
64.842 

38.807 

7.049 

2.716 

8.901 

122.315 

York 
County 

3.231 
26.0% 

2.703 
21 .8% 

3,935 
31 7% 

373 
3 0% 

1.515 
12 2% 

393 
3.2% 

48 
0 4% 

225 
1 8% 

12.423 

850 

Hempton 

14.355 
31 9% 

26.127 
58 1 % 

397 
0 9% 

55 
0 1% 

1 58 
0.4% 

3.260 
7 2O/0 

1 85 
0 do/0 

468 
1 0% 

45.005 

2.542 

In- 
Residence ~ewport 

News N-P M.1 
Area' 

2.592 

1.528 

137 

8 

23 

4.288 

Newport News 

Hampton 

York County 

James Clly County 

W~ll~amsburg 

Norfolk-Porlsmou th 
Metropolltan Area* 

Other S E 
Reg~on * *  

Elsewhere 

Total Reporl~ny Place 
of employment 

Place of employment 
not reported 

J a m  
city 

County 

81 0 
13.1% 

122 
2.0% 

494 
8.0% 

1,520 
24 6% 

2.999 
48.5% 

20 
0.3% 

213 
3.4% 

6.178 

21 1 

6.180 

'09 

1.822 

41.140 
75 5% 

7,906 
14 5% 

949 
1 7% 

336 
0 6'6 

518 
1 0% 

2.515 
4 6% 

276 
0 596 

85 1 
1 6O6 

54.491 

4.062 

W l l l k m -  
burg 

238 
7 0% 

41 
1.2% 

173 
5.1 O/o 

141 
4.1 '10 

2.761 
80.6% 

65 
1 9% 

3.419 

350 

'ln-commuters = 9.318 
7,-- ~utcommuters = 8,519 

Net In-commuters =- 

0 t h  
SE* 

1,026 

92 

14 

60 

57 

1.249 

Qbucestor- 
Melthwr- 
MIdd Wr-  

1.072 

265 

793 

121 

401 

2.652 

Beach. Chesapeake, and Sutfolk. 
Cltles of Norfolk. Portsmouth. Va 

0th.r 

378 

23 

157 

102 

469 

1.129 

121.516 

8,015 

**  Count~es of Isle of Wlght. Surry. 
Southampton and Ctty of Frankbn 

Note: Percentages based on Total re- 
portrng place of employment 





each occupies-they are the three largest cities 
in the United States in terms of land area--and 
by the fact that a large percentage of those 
areas is devoted to agricultural pursuits. 

In Virginia Beach, for example, 38 percent 
of the land area is farm, and agriculture in this 
"city" brought in 70 million dollars to the econ- 
omy, compared to 200 million dollars for tour- 
ism. Chesapeake has a large percentage of its 
land occupied by the Dismal Swamp--an area 
extremely unlikely to be invaded by automo- 
biles and shopping centers. 

The figures on density show there is still 
considerable room for expansion to accom- 
modate the expected increases in population 
growth. Instead of being in a position where 
growth will have to stop or be redirected up- 
ward, growth in Tidewater can and probably 
will continue outward unless conscious plan- 
ning and decision-making efforts prevent it. 
Commuting Patterns 

An analysis of the 1970 commuting pat- 
terns for the Peninsula Region (Table IV-IV) 
shows that 75,483 out of the 121,516 people re- 
porting a place of employment, 62.1 percent 
work in the same city or county in which they 
reside. For the Southeastern Region (Table IV- 
V), 201,940 out of 285,794 or 70.7 percent work 
in the same city or county in which they restcie. 
There are about 6,000 workers crossing the 
James River and Hampton Roads daily in each 
direction. 5,537 are going to work in the Penin- 
sula Region and 6,699 in the Southeastern 
Region. (Note: the river crossing figures in- 
clude the County of Surry.) 

The Peninsula Region also has 3,781 other 
in-commuters pr imar i ly  coming f rom 
Gloucester, Mathews, and Middlesex counties 
across the York River. Most of these in-com- 
muters work at the Newport News Shipbuilding 
and Dry Dock Company (about 26,000 
employees). Of the remainder. wbstantial num- 
bers are military related. There are also 1.822 
out-commuters besides those working in the 
Southeastern Region. Most of these do not 
work in nearby cities or counties and are proba- 
bly military personnel. The Southeastern region 
has a total of 10.322 out-co~nmuters and 9,974 
in-commuters. Most of the out-commuters not 
working In the Peninsula Region do not work In 
nearby areas and again are probably military 
personnel. There are 3.605 in-commuters to the 
Southeastern Region from other than the 
Peninsula Region. Of these, 3,044 come from 
North Carolma with the remainder from nearby 
Virginla areas. 

All the cities and counties in the region ex- 

cept perhaps Portsmouth are either very "job 
rich." i.e., more jobs available than residents 
reporting a place of work, or "job poor." Table 
IV-VI indicates that about 53,000 commuters 
are generated by the imbalance of jobs and 
workers among the various political subdivi- 
sions in the area. This corresponds to about 
one-eighth of the jobs, a fraction about the 
same in both the Peninsula and Southeastern 
Regions. Since the city of Williamsburg is 
relatively small and completely surrounded by 
James City County, it might be appropriate to 
combine their figures. The two combined are 
"job rich" by 2.020 jobs which is 21.0 percent of 
the residents reporting a place of work and 17.4 
percent of the jobs in the combined area. 

Even with this adjustment, there is still an 
imbalance of almost 50,000 employees or jobs. 
It is difficult to assess the significance of this 
figure in the Tidewater area. Almost all of the 
~mbalance is due to the job rich cities of Norfolk 
and Newport News. Each of these cities ac- 
counts for over 50 percent of the employment in 
its respective region. Further, each city is domi- 
nated by a single employer. About 40 percent of 
the jobs in Newport News are at the Newport 
News Shipbuilding and Dry Dock Company. 
Similarly, about 40 percent of the jobs in Nor- 
folk are at Naval installations in the city. 

As will be pointed out in greater detail later 
in this chapter, a considerable amount of 
cooperation between the cities on the Virginia 
Peninsula and the cities of the Southeastern 
Region wil l  be required i f  a sound mass 
transportation system is to be developed for 
Tidewater, Virginia. Currently Newport News is 
in the Peninsula Transportation District and 
Norfolk is in the Tidewater Transportation Dis- 
trict (which includes Norfolk, Vlrginia Beach, 
Portsmoutn, and Chesapeake). 

Economic Activity 
When a member of the business com- 

munity of the Southeastern Region was asked 
"What is the industrial base for the region?" he 
reported, "There is no industrial base!" His 
response came close to the mark, for the 
largest three manufacturing employers in the 
region are General Electric Company, Ford 
Motor Company, and Norfolk Shipbuilding and 
Dry Dock Company, with a combined employ- 
ment of only 8,600 (10, p. 38). Total manufactur- 
ing employment In the region was only 29,100 
of the total employment of 347.000 or 8.4 per- 
cent (see Table IV-VII). 

An inspection of Table IV-VII reveals that 
manufacturing employment in the Peninsula is 
the largest sector of employment wlth 22.2 per- 



Norfolk 
Newport News 
Williamsburg 
Portsmouth 

Franklin, Isle of 
Wight, Southampton 
Suffolk 
James City County 
York County 
Hampton 
Chesapeake 
Virginia Beach 

TABLE lV-Vl 
Job Rich and Job Poor Areas in Tidewater 

Number Number as Percent d Number as Percent 
Reddents Reporting of Employment 

Plaob of Work 

35,867 28.8% 22.3% 
10,351 19.0% 16.0% 
5,482 160.3% 61.6% 
1,590 4.2% 4.0% 

Job Poor Cities and Counties 

Source: Derived from Table IV-IV and Table IV-V. 

cent compared with the 8.4 percent in the 
Southeastern Region. This 22.2 percent figure 
would imply a high degree of industrialization 
for the Peninsula. However, this figure is some- 
what misleading on at least two counts. First, 
26,000 of the 35,500 employees in manufactur- 
ing in the Peninsula are employed at the 
Newport News Shipbuilding and Dry Dock 
Company, i.e., 73 percent of the manufacturing 
employment in the Peninsula is with one firm 
located In Newport News. Therefore, with the 
exception of Newport News, the Peninsula has 
a low degree of industrialization (48). Second, 
since almost all of the Shipyard's work is con- 
tracted with the United States Department of 
Defense, there is serious question ~f the 26,000 
employees should be classified with civilian 
manufacturing employment. Perhaps they 
should be added to the government employ- 
ment figure of 34,900. 

Military employment in both areas of 
Tidewater is very important. :t is the chief 
employer in the Southeastern Region accolrnt- 
ing for almost one-fourth of total employment 
(23.0 percent) and is the third largest source of 
total employment on the Peninsula with 13.1 
percent. The second largest empioyment sector 

in both areas is with civilian government. In the 
Peninsula, government employment is 21.8 per- 
cent of total employment and the correspond- 
ing percentage in the Southeastern Region is 
18.9 percent. If military and government 
smployment are added for both areas then 
employment directly related to government 
would be 41.9 percent in the Southeastern 
Region and 34.9 percent in the Peninsula. 
There is no doubt that the economies on both 
sides of Hampton Roads are directly related to 
the public sector. 
Area Cooperation 

Until recently, the Virginia Peninsula and 
the Southeastern Region economically have 
developed In oppositedirections from Hampton 
Roads. To be sure, the natural barr~er of 
Hampton Roads will be reduced in late 1975 
when the ;e~ond bridge-tunnel is completed 
and the four-lane Interstate 64 is scheduled to 
become a toll-free crossing. A proposed toll- 
free, four-lane crossing between Newport News 
and Portsmouth (scheduled for completion In 
about ten years) will decrease further this real 
barr~er to economlc activity. The Peninsula cur- 
rently is connected to the west by an old toll 
bridge across the James River. When the 



TABLE IV-VI! 

TIDEWATER EMPLOYMENT IN 1973 

Southeastern Region Virginia Peninruta 
Percent of Percent of 

Employment Total Employment Total 
(000) Employment (m Employment Type of Employment 

I. Nonagricultural Civilian 
Manufacturing 
Durable Goods 
Nondurable Goods 

Nonmanufacturing 
Contract Construction 
Transportation and 

Public Utilities 
Wholesale Trade 
Retail Trade 
Finance, Insurance, 

Real Estate 
Service, Miscellaneous, 

Mining 
Government 

Federal Government 
State and Local 

Government 
Self Employed, Domestics, 

Unpaid Family Workers* 

II. Agricultural* 

Ill. Military 

Total Employmen! 

* Place of residence. Other items by 
place of work. 

Sot~rce: V~rginia Employment Commission, Southeastern Virginia Planning District Commission, 
and Peninsula Planning District Commission. 

modern toll-ires bridge now under construction 
is open for traffic, Tidewater geographical 
isolation will be reduced further. 

folk Airport borders the Virginia Beach In- 
dustrial Park. However, Norfolk has been un- 
willing to provide road access to their so-called 
Norfolk Regional Airport and the Virginia 
Beach Industrial Park. An official from one of 
the two cities has noted that i: is almost like 
having another Hampton Roads between the 
two facilities. 

On the Peninsula side there is the rivalry 
between Hampton and Nt  --.I News. A short 
time ago it was decided that the Newport News- 

Another repelling force has been the very 
fierce competition between the cities on each 
side of Hampton Roads. Traditionally, for exam- 
ple, the commercial city of Norfolk and the 
bedroom city of Virginia Beach have been at 
great odds. An example of the results of such 
intercity competition is the Norfolk Airport and 
an industrial park in Virginia Beach. The Nor- 



Hampton area could benefit fror , 'he construc- 
tion of a Convention Center. b.ner. Newport 
News discovered that an optimal location 
would put the Center in Hamgton, the City of 
Newport News apparently withtiiew its support. 
The rivalry between Tidewater cities also 
bridges Hampton Roads since Norfolk and 
Hampton have Convention Centers. Virginia 
3each is now planning its center. 

In order to have an official reviewing agen- 
cy for federal funding, the five political units of 
the Peninsula area have formed the Peninsula 
Planning District Commission and the five po- 
litical units in the Southeastern Region have 
joined the Southeastern Virginia Planning Dis- 
trict Commission. Also, in order to obtain Urban 
Mass Transit Administration (UMTA) funding, 
the  c i t i es  o f  No r fo l k ,  V i r g i n i a  Beach,  
Portsmouth, and Ches~peake have jolned the 
Tidewater Transportation District Commission, 
and Newpo.! News and Hampton are in the 
process of forr.'!,ig the Peninsula Transit Dis- 
trict Commission. Therefore, at least seven of 
the ten Tidewater political units are cooperat- 
ing to some degree. 

Politically imposed state and federal 
cooperation is relatively recent. Hcwever, 
cooperation between the political units on both 
sides of Hampton Roads back to at least 1958 
when the Hampton Roads Area Committee was 
organized by an ex-governor of Virgi ,la (49). 
This committee consists of the mayors, the city 
managers, and one interested citizen from each 
political unit in Tidewater. The Hampton Roads 
Area Committee meets periodically to discuss 
areas of mutual concern so they can jointly ap- 
proach the Commonwealth of Virg~nia for 
assistance in the solution of mutual problems, 
i.e., thls committee has been and is an active 
lobbying group. Not only are the leaders of the 
political unit i- Tidewater discussing mutual 
problems, but they are also a positive action 
group. 

Another very strong repelling force is an 
isolationist frame of mind. Gwen the natural 
barrier of Hampbn Roads and the sharp c~ t y  
rivalries, many citizens on both s~des have their 
backs to Hamcion Roads and can only see as 
far as their own city limits. Thls type of isola- 
tionism became apparent to the interviewers 
after only a few of the many interviews con- 
ducted frr this study. There are few residents 
who view themselves as Tidewater citizens. 
Most natives identify with only their immediate 
area. 

Businessmen can also suffer from c ~ t y  
isolationism. For example, i f  there is a Virginia 

Beach Chamber of Commerce which reports 
only business news in Virginia Beach to its 
Virginia Beach member, then the perceived 
economic area for Virginia Beach firms will 
tend to be Virginia Beach. Currently, there is a 
separate Chamber of Commerce for Norfolk. 
Virginia Beach, Portsmouth, and Chesapeake. 
In contrast, there is an active (1,100 members) 
Peninsula Chamber of Commerce with four of 
the f ive po l i t ica l  un i ts  included-only 
Williamsburg has a separate Chamber of Com- 
merce. However, the ChamSers of Commerce 
of Norfolk, Virginia Beach, Portsmouth, and 
Chesapeake recently have organized a commit- 
tee on area cooperation. This eight-person 
committee is composed of the past two presi- 
dents of each of the four separate organiza- 
tions. Therefore, this committee is a top-level 
area business community group. This commit- 
tee has stated that "the future of Hampton 
Roads is directly affected by the development 
of all communities. Lack of cooperation among 
any of these commumities is detrimental to all" 
(29, P. 2). 

Ths territoraility of economic development 
activities in Tidewater can be another disunify- 
ing force. There is  a Norfolk Economic 
Developmr- i t  Counc~l which is actively court- 
Ing new bll~iness firms for Norfolk. This coun- 
cil 1s In competition w~ th  similar promotional 
agencies in Virginia Beach and Portsmouth 
and Chesapeake. Suffolk is currently in the 
process of hiring such a professional staff. Until 
a few years ago, there was a well financed 
Tidewater Virglnia Czvelopment Council sup- 
ported by the political unlts in the Southeastern 
Region, e.g., the city of Norfolk provided 
$48.000 and the city of V~rginia Beach provided 
$20,000 support. Norfolk's current contr~but~on 
in only $5,000 and Virginia Beach's contribu- 
tion is only $3,500. Jointly. these two city con- 
tributions provide less than ten percent of the 
T~dewater Virginia Development Council's 
Budget (50). 

In contrast, three years ago the Virginla 
Pen~nsula lndustr~al Committee (VPICI had no 
f~nancial support from the political units. Last 
year both Hampton and Newport News con- 
tributed $5,000 to VPlC and the current level of 
funding is $10,000 each. wlth another $2.500 
from York County and $1.000 from James City 
County. The four contributing units #low ac- 
count for almost one-fourth of VPIC's budget 
(51 1. 

Until recently. Tidewater had three ports 
under the separate direct~on of Peninsula Port 
Authority, Norfolk Port and lndustr~al Authority, 



and the Portsmouth Port Authority. The Virginia 
Port Authority has taken control of the three 
ports. Therefore, the three ports cooperate with 
one another instead of competing. 

Another very important disunifying force is 
the newspaper "black-out" in Tidewater. There 
is a monopoly press on the Peninsula side (in 
Newport News) and another monopoly press in 
the Southeastern Region (in Norfolk). These 
two communication firms generally refuse to (1) 
accept advertising for businesses located on 
the other side of Hampton Roads; (2) report 
news in the other areas; and, (3) circulate their 
papers across the Hampton Roads. How has 
such a newspaper "black-out" in Tidewater 
continued into the latter half of the 20th cen- 
tury? In part it can be explained in terms of the 
natural barrier of Hampton Roads and the frame 
of mind earlier referred to as city isolationism. 
The explanaticn on at least one side of 
Hampton Roads is that the newspaper interest, 
the financial interest, and the reai estate in- 
terest are basically the same interest group. 

Generally, the newspaper communication 
"black-out" is still a disunifyirlg factor in 
Tidewater. However, certaln national chain- 
stores such as Sears, Roebuck and Company 
are able to list all Tidewater outlets in their 
newspaper advertising. Also, the television and 
radio stations in Tidewater have no prohibition 
on advertising for firms located outside the sta- 
tion's geographic location. In fact, there are 
television stations like WTAR and WAVY which 
give station identifications with the words "Nor- 
folk-Portsmouth-Newport News" and 
"Hampton-Norfolk-Newport News" respec- 
tively. 

The larger real estate firms have property 
listings and branch offices in more than one 
Tidewater city. One of the largest realty firms in 
Tidewater advertises on television that they can 
provide service in any one of the Tidewater ci- 
ties. The Newport News-Hampton Board of 
Realtors, Inc. incllides realtors from York 
County, and some realtors in the Newport 
News-Hampton Board are on the Williamsburg 
Boa, J of Real!ors. On the Southeastern Region 
side there is a realty board for Norfolk- 
Chesapeake, Portsmouth-Chesapeake, and 
Virginia Beach. There is a cross membership in 
these three boards and on the two boards on 
the Peninsula. In fact. all the realtor boards in 
Tidewater make up Region 6 of the Virg~nia 
Realtors Association. Given the area-w~rle 
perspective of some Tidewater realtors, ~t was 
not surprising to find a Norfolk-based realty 
firm developing the new Military Circle Mall in 
the Southeastern Region and the Coliseum 

Mall in Hampton. The Tidewater ,wide realtor- 
interest is complemented by some financial in- 
terest. 

Bankers, like realtors, who have no branch 
office+who have only city-wide branches or 
branches restricted to a given county-tend to 
have a relatively limited geographic focus. The 
same is true of other financial institutions such 
as savings and loans associations. In 1962 the 
Commonwealth of Virginia removed area 
restrictions on kranch banking to the extent of 
permitting state-wide branching. Since 1962 
the structure of banking in Virginia and in 
Tidawater has changed. e.g.. between 1962 and 
1968 more than half of Virginia's unit banks (a 
unit bank is a bank with only one offirlc?) were 
absorbed into branch systems (3). 

At the end of 1968, there were no Norfolk- 
based unit banks, for all four of the remaining 
Norfolk banks had branch offices in Virginia 
Beach (see Table IV-Vllla). The largest bank, 
Virginia National, had a total of six branches in 
Virginia Beach. Chesapeake, and Suffolk, with 
another eight offices in Ha:npton. Totelly, the 
four Norfolk banks had 24 branches outside of 
their head-office city by the end of 1968. In con- 
trast, Virginia National Bank alone had 22 
branches outside of Norfolk, and the five Nor- 
folk branch banks had 46 branches outside of 
Norfolk by the end of 1973 (see Table IV-IXa). In 
addition to the number of branches outsids 
Norfolk increasing from 24 to 46 over the 
1969-1 973 period, the area served increased, 
e.g.. Virginla Nat~onal Bank had 14 branches in 
Virginia Beach, Chesapeake, Suffolk, and 
Hampton in 1969. By the end of 1973, Virginia 
National Bank had added ten more branches in 
these four cities and had established two 
branches in Portsmouth. 

The two Portsmouth banks with branches 
outside Portsmouth had four such branches in 
Chesapeake and in Suffolk at the end of 1969 
(see Table IV-Vlllc). By the end of 1973, the 
three Portsmouth Banks with branches outside 
Portsmouth had f ~ v e  such branches in  
Chesapeake and Suffolk, with one branch in 
Norfolk (see Table IV- IXc) .  The only  
Chesapeake-based bank had no branches out- 
side of Chesapeake in 1969, while the only 
Chesapeake-based bank had 1 1 such branches 
by 1972 (cne Table IV-Vllld and Table IV-IXd). 
These 11 branches were located in Norfolk, 
Virginia Beach, and Portsmouth (52). 

To th~s point. we have observed that some 
banks located in Norfolk, Portsmouth, and 
Chesapeake have extended their geographical 
operations during the 1969-1973 period. The 



TABLE IV-VIII 

SOUTHEASTERN VIRGINIA BANKING STRUCTURE 
JANUARY 1,1969 

Name of Bank 

First National Bank of Norfolk 
In b~rginia Beach 
In Chesapeake 

Seaboard Citizens National Bank 
In Virginia Beach 
In Chesapeake 
In Suffolk 

Southern Bank of Norfolk 
In Virginia Beach 

Virginia National Bank 
In Virginia Beach 
In Chesapeake 
In Suffolk 
In Hampton 

Name of Bank 

The First Colonial Bank 

Name of Bank 

Merchants and Farmers Bank 
American National Bank 

In Chesapeake 
In Suffolk 

Citizens Trust Company 
In Chesapeake 

Name of Bank 

People's Bank of Chesapeake 

Name of Bank 

Bank of Suffolk 

Norfolk Bank8 
Number of Branch8 

h Head- O u U  MOM- 
Offke City Office Cily 

1 2 
1 - 1 

7 6 
4 
1 
1 

14 2 
2 

13 14 
2 
2 
2 
8 

b. Virgi~ia Beach Banks 
Number ol Branch8 

In Heed- Outrid. H u d -  
onice city owice cily 

c. Portsmouth Banks Number of Branches 

In Head- 
onice city 

3 
4 

Outrid. Had-  
om- City 

d. Chesapeake Banks Number of Branches 

e. Suffolk Banks 

In Head- O u W  Head- 
onice city omce city 

1 

Number 08 Branches 

In Head- O u W !  Head- 
Office City Office City 

Source: Operating Banking Offices, January 1, 1969, 
Federal Deposit Insurance Corporation, pp. 
501-514. 



Name of Bank 

TABLE lV-lX 
BOUTHEASTERN VIRGINIA BANKING STRUCTURE 

DECEMBER 31,1973 

Atlantic National Bank 
Bank of The Commonwealth 
Bank of Virginia - Tidewater 

In Virginia Beach 
In Portsmouth 
In Chesapeake 

First National Bank of Norfolk 
In Virginia Beach 
In C hssapeake 

First Virginia Bank of Tidewater 
In Virginia Beach 

United Virginia BankISeaboard National 
In Virginia Beach 
In Portsmouth 
In Chesapeake 
In Suffolk 

Virginia National Bank 
In Virginia Beach 
In Portsmouth 
In Chesapeake 
In Suffolk 
In Hampton 

Name ot Bank 

People's Bank of Virginia Beach 

Name ot Bank 

American National Bank 
~n Chesapeake 
In Suffolk 

Citizens Trust Bank 
In Norfolk 

Merchants and Farmers Bank 
In Chesapeake 

a. Norfolk Banks 
Number of Branches 

In Head- O u W e  Herd- 
Otflce City Oftice City 

4 S 
4 
1 
1 

3 4 
3 
1 

15 4 
4 

9 10 
5 
3 
1 
1 

16 22 
7 
2 
2 
2 
9 

b. Virginia Beach Banks 
Number ol Branches 

In Head- Outside Head- 
Office City OHice City 

5 

c. Portsmouth Banks 
Number of Branches 

in Head- Outride Heed- 
Ottice City OHice City 

6 3 
1 
2 

4 1 
1 

3 2 
2 



- --- - - - 

d. Chesapeake Banks 
Number ot Branches 

Name of Bank 

First & Merchants Bank National 
Bank of Tidewater 

In Norfolk 
In Virginia Beach 
In Portsmouth 

Name ol Efn,: 4 

Bank of Suffolk 
First Virginia Bank of Nansemond 

In Head- Outride Herd- 
Office CHy Ottice City 

e. Suffolk Banks 
Number of Branches 

Source: Operating Banking Offices, December 31,1973, 
Federal ileposlt Insurance Corporation, pp. 
605-622. 

In Head- Outride Head- 
Olfice City Office C~ty 

few banks in Virginla Beach and Suffolk have 
no1 branched beyond thelr city limits (see Table 
IV-Vlllb, Table I\'-Vlllc. Table IV-IXb, and Table 
IV-IXe). 

An inspection of Table IV-X reveals that 
Newport News was the ilnanclal center on the 
Vlrginia Peninsula in 1969. The three Newport 
News branch bank: had 15 branches. flve of 
which were located in Hampton. Willianisburg 
had the only other branch bank with an outside 
branch on the Peninsula wlth that bank's only 
branch located In James City County. 

By the end of 1973, neither Hampton nor 
\.Villlamsburg had banks with offlces located 
outslde of the clty (see Table IV-Xlb and Table 
IV-Xld). The bank of Yampton Roads in  
Newport News had established two branches in 
Hampton durlng the 1969-1973 period and two 
other Newport News banks hed establ~shed for 
the first three branches in Hampton. 

'r'0rK County is where the greatesi change 
took place between 1969 and 1973. The three 
York County banks were established during the 
1969-1973 ;\erlod. These three banks had five 
branches In Hampton and Newport News by the 
close of 1973 (see Table IV-Xlc). Several banks 
In Tidewater appear to have extended thelr 
geographic scope cf economic influence. i.e.. 

Tidewater banks are makirlg a break from the 
traditional ci!y is: 'ionism. 

To be sure. the city isolationism discussed 
above 1s ahowing real signs of weakening. In 
part th~s  weakening of city vested interest can 
be explained in terms of growth In population 
between 1960 and 1970. Tidewater has had a 
large Influx of people during the 1960-1972 
period. Such immigration erodes provinciai 
views. Of the persons flve years or older livlrig 
In el!her the Virglnla Peninsula or the South- 
eastern Region in 1970, 23 percent lived out- 
side of these two areas. In 1965 (53) In addrtlon 
to the considerable immlgratlon into :he two 
areas, therc is extensive daily migration withln 
the wo areas. between the :NO areas, and out- 
side of the two areas, e.g.. only 11.7 percent of 
the 10.033 personr~el at the Norfolk Naval 
Shipyard live In Norfolk with about 83 percent 
living in the other four cities In the region. Flve 
percent of the Shipyard's personnel reslde in 
North Carolina and another one percent com- 
mute dally to the Peninsula (17). 

In a study of commuting patterns of par- 
sonnel at the Newport News Shipbuilding and 
Dry Dock Cocnpany, it was found that 28.1 per- 
cent of the 26,837 employees lived in Hampton. 
Eleven percent resided off t r l t  reninsula to the 



TABLE lV-X 

Name 01 Bank 

Bank of Hampton Roads 
Bank of Newport News 
Bank of Warwick 
Citizens and Marine Bank 

In Hampton 

VIRGINIA PENINSULA BANKING STRUCTURE 
JANUARY 1,1969 

a. Newport News 
Number of Branches 

Nenreoleank 

The Old Point National Bank 
of Phoebus 

Name ot Bank 

In Head- Outside H d -  
Off ice City Office City 

b. Hampton Banks 
Number 01 Branches 

In Head- Outside Head- 
Office City Office City 

c. Vorktown Banks 
Number ot Branches 

In Head- Outside Head- 
O n i i  Ci Office City 

Name ot Bank 

Williamsburg National  ban^ 
Peninsula and Trust Company 

In James City County 

The First National Bank 
of Yorktown 

d. Williamsburg Banks 
Number 01 Branches 

Source. Operating Banking Offices. January 1. 1969. 
Federal Depos~t Insurance Corporation. pp. 
501-514. 

In Head- Cutside Head- 
Office City OHice City 

west and another four percent commuted to the 
Southeastern Region (54). 

If a firm such as the Newport News Ship- 
building and Dry Dock Company is locally 
owqed with hometown management. then one 
would expect that l o ~ a l  management would 
tend to be provincial. In 1868, Tenneco of 
Houston acquired the Newport News Shipyard 
(55). Over the last few years Tenneco has 
replaced local management with head-office- 

trained personnel. There is little doubt that the 
more cosmopolitan type management at the 
Newport News Shipyard will have a strong in- 
fluence on both busmess and political leader- 
ship in Tidewater since this shipyard is the 
largest single private firm in the state of 
Virginia. 

There is  no question that the Virginia 
Peninsula and the Southeastern Regions have 
developed economically in opposite directions 



TABLE lV-XI 

Name of Bank 

VlRGlNlA PENINSULA BANKING STRUCTURE 
Decernbm 31,1913 

a. Newporl News Banks 
Number of Branches 

Bank of Newport News 
First City Bank of Newport News 
Bank of Harnpton Roads 

In Hampton 
Bank of Virginia-Peninsula 

In Hampton 
United Virginia BankICitizens & Marine 

In Hampton 

In Head- Outdde Head- 
onice City omcs cily 

b. Hampton Banks 
Number of Branches 

Name of Bank 

First Peninsula Bank and Trust Company 
The Old Point National Bank 

of Phoebus 

In Head- Outride Head- 
Off ice City Office Cily 

c. York County Banks 
Number of Branches 

Name of Bank 

Dominion National Bank 
of the Peninsula 

In Newport News 
First & Merchants National Bank 
of the Peninsula 

In Hampton 
First Virginia Bank of the Peninsula 

In Hampton 
In Newport News 

The First National Bank of Yorktown 

d. Williamsburg Banks 

Name of Bank 

Tidewater Bank and Trust Company 
Williamsburg National Bank 
United Virginia Bank of Williamsburg 

In Head- OuIside Head- 
Office City Office City 

Number of Branches 

In Head- OuWde Head- 
Office City office Cily 



e. James City County Banks 
Number of Branches 

Name of Bank 

Old Colony Bank and Trust Company 

Source: Operating Banking Offices, December 31, 1973, 
Federal Deposit Insurance Corporation, pp. 
605-622. 

In Head- Outdde Head- 
Office City Office City 

from Hampton Roads and this trend is now 
reversed. What can be expected in the future? 

As first the degree of both political and 
economic cooperation will increase, e.g., with- 
in a very short time. there wili be only one 
Chamber of Commerce in the Southeastern 
Region, and shortly thereafter it will be merged 
at least functionally with the Peninsula Cham- 
ber nf Commerce. Also some cooperation is 
now taking place between the Tidewater 
Virginia Development Council of the South- 
eastern Region and the Virginia Peninsula In- 
dustrial Committee. Tidewater is, or soon will 
be, one economic region. 

The Hampton Roads Area Committee is 
comprised of all of the mayors, city managers, 
and one interested citizen from each political 
unit in Tidewater. This committee has met 
repeatedly for more than a decade with the ex- 
pressed purpose of acting as the Tidewater lob- 
by. "Metro" government is not a popular topic 
because of the current intercity rivalry; 
however, when it comes to non-local funds, the 
Hampton Roads Area Committee resembles a 
metropolitan form of government. 

Ill. Decision-Making and Regionalism 
The Aominant features of the Tidewater 

area and the possibilities for economic integra- 
tion must be kept firmly in mind in considering 
transportation in Tidewater. A major question to 
be addressed is whether transportation in 
Tidewater is going to be developed for the area 
as a whole, or whether each region is going to 
develop separate transportation facilities. With- 
in each region, questions about cooperation 
within local jurisdictions must also be ad- 
dressed. Since regional transportation commis- 
sions are so new in Tidewater, very little can be 
determined about how successful the c2mmis- 
sions will be in bringing adequate transporta- 

tion to each region, and whether the two 
transportation district commissions can bring 
the Tidewater regiuns together with a coordi- 
nated transportation program (24). In this sec- 
tion of the report, we will examine the implica- 
tions of regional cooperation for the whole 
Tidewater area. Localism will refer here to a 
focus on local matters to the detriment of 
regionalism. Regionalism will refer to the coor- 
dination of local political jurisdictions to 
resolve specific problems, and metropolitan- 
ism will refer to the coordination of several in- 
terrelated characteristics of a region. 

The development of  urban regional 
transportation coordination has been given 
direction from the federal government by the 
1964 Urban Transportation Act. The act en- 
couraged communities to resolve problems 
through coordination. Some states went even 
further by passing legislation requiring all solu- 
tion of mass transportation problems to be 
made on a regional basis. In Virginia, the 
Transportation District Comm~ssion Act of 1964 
established the powers of such district commis- 
si0r.s (37). With the exception of Northern 
Virginia whose transit district was created by 
separate legislation, no regional Transporta- 
tion District Commissions were established in 
Virginia until 1973 with the creation of the 
Tidewater Transportation District Commission 
to serve Norfolk, Virginia Beach, Portsmouth 
and Chesapeake. In  1974. the PC i insula 
Transportation District Commission was estab- 
lished to serve Hampton and Newport News. 
The Tidewater District Commission has had an 
executive director only since January of 1974, 
and the Director cf the Peninsula District began 
work in June of 1974. Neither commission owns 
any buses, yet the Tidewater Commission has 
20 million dollars of federal and state money to 
purchase buses for the district. Part of the 



money came from the state highway fund, and 
some of it from the general fund. Although the 
state highway money was given on the grounds 
that a highway project would have to be defer- 
red, this requirement is understood to be in 
effect no longer, and proposals can be con- 
sidered on their own merits without having to 
defer a highway project. 

The Transportation District Commissions 
will own and operate the mass transit system for 
their districts, and they have the legal authority 
to set fares ,'lnrc schedules; the commissions 
are also respc.r~sible to DOT and the union for 
contracts entered into in acquring and operat- 
ing mass transit. Cities, however, must pay 
operating costs for services they receive, and 
cities must assume contractual obligations to 
DOT and unions for expansion of services and 
equipment not initially included in the capital 
grant to the commissions (37). 

Control of the transportation districts by 
the commissions, then, is not complete, since 
there is no way for them to require that the city 
expand services or equipment. Even if it were 
necessary for continued coordination of mass 
transit in a district, say, that one city expand its 
services, the commission cannot require the 
city to do so. Hence, the amount of money the 
cities are willing to commit to mass transit, and 
their control over the amount of services they 
are willing to provide can be a major constraint 
on developing regional solutions to transporta- 
tion problems. Since federal and state grants 
for purchase of mass transit systems are 
relatively easy to get, the mere commitment of 
cities to regional transportation is in itself no 
real accomplishment at all. The establishment 
of regional transit systems, in fact, relieves 
cities of the necessity of assuming contractual 
abligations to federal and state governments, 
and to labor unions. 

The real committmsnt to regional solutions 
for resolving transportation problems, then, 
cannot be gauged adequately by the number of 
cities merely entering into a regional commis- 
sion. Rather, the real test of regionalism will 
come when a need arises for coordination of 
expanded transportation services between the 
two commissions in Tidewater. If the analysis of 
increasing economic integration of Tidewater 
explained earlier is correct, then transportation 
coordination becomes a necessity. Economic 
integration of the two areas will create greater 
transportation demands. If these demands are 
not met, access to the regions will decrease 
and economic integration will be slowed. A 
developing area that includes five of the six 

largest cities in the state of Virginia cannot 
function both ways, i.e., to continue economic 
integration and population development with- 
out resolving transportation ~:-.blems that are 
the result of development into densely popu- 
lated areas. A specific problem related to eco- 
nomic integration that is considered to have 
major implications for transportation are the 
tolls on bridges. 

In December of 1975, the tolls on the 
Hampton Roads Bridge-Tunnei connecting 
Hampton and Norfolk are scheduled to be 
removed; the tolls over the James River Bridge 
connecting Newport News with Isle of Wight 
also will be removed at the same time (56). The 
removal of the tolls is viewed by the economic 
interests in the area as being extremely impor- 
tant in breaking down a major barrier to eco- 
ncmic development, but toll removal is also 
viewed as creating increased demand ior 
transportation facilities by planners. Every re- 
port on the two regions has placed major 
emphasis on this likelihood, and whatever solu- 
tion is chosen will be costly. One study in 1970 
(1 1) reported that the costs of removing tolls 
would be from a low of 113 million dollars if no 
new facilities were built to a high of 356 million 
dollars if a third crossing connecting the two 
regions were built at a given point. Three other 
options were given. The low cost was in 1970 
dollar figures and presumed increased conges- 
tion, as well as a decrease in the amount of in- 
teraction and employment-which would con- 
t i nue  t o  add to  the  cos ts  of d o i n g  
noth~ng-between the regions. 

It was also concluded, however, that a third 
crossing of Hampton Roads was "desirable in 
economic terms and required in transportation 
terms" (11. p. 49). even though the results of 
connecting the third crossing with the pro- 
posed North-South freeway would have serious 
effects on the area: 

Preliminary investigation of 
such a location indicated that it 
would be virtually impossible to con- 
struct a freeway facilit-j without caus- 
ing considerable property damage. 
The f ina l  locat ion should be 
developed by a detailed location stu- 
dy capable of evaluat ing the 
engineering feasibility and the en- 
vironmental impact the freeway 
would have on the area through 
which it passes (11, p. 50). 

Given the costs of the third crossing, the 
admitted damage to property, and the time 
needed to build the bridge, surprisingly, no 



mass transit alternative to the third crossing government that the problems of implementa- 
was proposed. tion at the reaional level generate more difficul- - .  

Possibly there are other solutions which 
might decrease the need for transportation 
altogether. One solution, discussed in Chapter 
lli of this report, is  the increased use of 
telecommunications as a replacement !or 
travel. Since much of the economic growth in 
the Tidewater area is of banking aid fi3ance. 
such a solution may be appropriate IC Increas- 
ing economic integration, while minimizing the 
cost of transportation. It may be feasible, for ex- 
ample, not to build a third crossing, but to use 
mass transit in conjunction with telecom- 
munications to decrease transportation de- 
mands. Such a solution would require a great 
deal of cooperation between governmental offi- 
cials and businesses, and is dependent on the 
further development of telecommunicat~ons 
technology. Nevertheless, i t  may partially 
resolve some long rur: difficulties of increased 
demand because of toll removal. while aiding in 
the integration of Tidewater. 

The removal of tolls may, however. force 
decision-makers in Tidewater to push for a 
solution that seems to alleviate soma conges- 
tion, but not resolve the problem should there 
be, say, a continuing energy crisis. Congsstion 
on the existing bridges will perhaps push the 
decision-makers to begin building a third 
crossing between the two regions in order to 
show citizens that something is being done. 
even though the results will come only in the 
future. Throughout this section there w ~ l l  be 
specific discussion of regionalism, localism, 
and metropolitanism in Tidewater, but first 
there must be a few comments about regional- 
ism in general. Attempted regional solutions to 
problems by the federal government are not 
new, of course, but regional approaches to 
transportation problems differ quite often from 
region to region. Geography seems to be the 
primary way of defining an area, but areas 
which are so defined may be in f a ~ t  so diverse 
in their economic interests that dose coopera- 
tion would be impossible. In such cases, 
geographis contiguity serves to intensify com- 
petition and conflict between the areas. Other 
possible drawbacks of regionalism (discussed 
below) have not been fully evaluated by the 
federal government. It may well be the case that 
only local solutions for transportation probler,>s 
are feasible, and that regionalism cannot work 
because vested interests will only permit pro- 
grams that will not affect them adverse\y. 
Again, perhaps the whole idea of regionalism IS 
so foreign to the American experience of 

ties than the or ig inal  problem. Effective 
regionalism in transportation is almost cer- 
!airily going to require that the regional authori- 
ty hwe the power to fully implement proposed 
solutions, and this requires that resources be 
available directly to the regional authority. 
State and federal grants to regions rather than 
local governments do, of course, provide an im- 
petus for localities to support regional solu- 
tions; the proposed federal legislation to pro- 
vide operating expenses as well as capital 
 rants may go a long way toward enabling 
regional transit authorities to overcome local- 
ism. Attempted regional solutions are not likely 
to work unless regional commissions are given 
the resources and power to implement and en- 
force decisions. Some planners and cltizens 
have seen this as the situation in Tidewater. 

Proposed regional solutions on a commis- 
sion by commission basis may also result in a 
proliferation of agencies that create another 
level of government not capable of effectively 
coordinating short range solut~ons or long 
range planning. In other words, regional pro- 
posals may not develop into metropolitanism. 
With regard to transportation. for example. a 
metropolltan solution would have to Include not 
just solutions to immediate problems of moving 
people. but would also have to include such 
factors as land-use. settlement patterns. and 
future development of all modes and facilities 
for transportation. Regionalism may be a step 
in the evolution toward true metropolitanisrr in 
the future. but there is no evidence that thls IS 

currently true in the Unlted States. The pro- 
posed Unlfied Transportation Assistance Act 
(UTAP) that is now before Congress w ~ l l  
definitely require reglonal transportation 
systems. but without a federal land use plan- 
ning act metropolitanism would not be present. 

Regionalisnl itself mqy or may not be the 
solution to transportation problems. but data on 
regionalism itself need to be systematically col- 
lected and evaluated before regional solutions 
are finally determined to be the only pssiole 
ones for all areas throughout the country (2). If 
our conclusion that transportation decision 
making is g~nera l ;~  made on the basis of no 
one being in charge, regionalism could be the 
key to overcoming this problem. With only par- 
t~a l  powers, and without adequate resources. 
regionalism may. at best. resolve partlal prob- 
lems in a way that is least expensive for local 
areas, but lt does not achieve a coordinated 
and adequate solution. Closc attent~on to the 
developments In Tidewater could provlde data 



on how effective regional solutions can be in 
overcoming lobalism. 
Transportation Regionalism in Virginia 

As mentioned previously, legislation re- 
quiring a regional solution to mass transporta- 
tion is of long standing in Virginia. but it is only 
recently that transportation district commis- 
sions have been formed. Comprehensive Plan- 
ning District Commissions. each of which in- 
cludes a division on transportation planning, 
were established pribr to the formation of 
Transportation District Cominissions. The plan- 
ning commissions are the equivalent of Coun- 
cils of Governments in other areas. They can 
plan but not implement. The powers of the plan- 
ning commissions come from the A-95 review 
procedure. The Transportation District Com- 
missions are seen as the implementing agen- 
cies for planning commissions. and, since the 
transportation district commissions and plan- 
ning district commissions are beginning to 
hold joint meetings in Tidewater, these groups 
could serve as needed links to coordinators of 
transportation policy in the area. 

A major impetus for regional transportation 
solutions in the state has come from the 1969 
study by the staff of the Virginia Metropolitan 
Areas Transportation Study Commission (1 5). 

The Study Commi~sion reported on urban 
transportation throughout the state, and alerted 
the state and local officials to problems of ma- 
jor concern. In assessing transportation in the 
Southeastern region in 1969, for example, one 
conclusion was as follows: 

The numerous political juris- 
dictions in the Southeastern area 
tend to hinder transit operations to a 
greater extent than anywhere else in 
the state. In many instances, c ;e car- 
rier transports transit riders to a po- 
litical boundary and riders have to 
transfer to a bus of a different com- 
pany, which is causing delay and ex- 
tra expense to the rider. This dis- 
courages ridership and produced 
poor economics. A solution to the 
problem. i.e., the "Elizabeth River 
Ring" concept. has been discussed. 
The concept would allow buses to 
continue through the different politi- 
cal jurisdictions while making a loop 
of the area. The different companies 
would be allowed to dispatch their 
buses in an equitable way depending 
upon the size of the company. Many 
of the bus owners have expressed 
doubts as to whether the concept 

would work in actual practice and as 
long as fragmented regional control 
exists, a solution to this problem 
would be difficult to implement (21, 
p. 9). 

. . . "Let the jury consider their 
verdict," the King said, for about 
the twentieth time that day. 

"No, No!" said the Queen. 
"Sentence first-verdict after- 
wards." 

"Stuff and nonsense!" said Alice loudly. 
" The idea of having the sentence come first!" 

"Hold your tongue!" said the Queen, turn- 
ing purple. 

-Lewis Carroll 

We note here the emphasis on a regional 
solution to a common problem, but we also note 
that it was several years after the report that a 
regional commission was even formed for the 
Southeastern region. 

Changes at the state level have occurred 
since the 1969 study commission report was 
issued. The Highway Department has been 
changed to the Department of Highways and 
Transportation. and while the information given 
the authors of this report is that the change is In 
name only at the present, we also learned that 
the highway commission is supportative of 
mass t~ansit. The commission has, as men- 
tioned. provided funds for the Tidewater 
Transportation District Commission. The chair- 
man of the state legislature's Roads and Inter- 
nal Navigation Committee is still an advocate of 
highways, at least to the extent of advocating 
that funds for mass transit should come from 
the general fund and not the Highway Trust 
Fund. 

The joint Hampton Roads Transportation 
Commission has also produced, in conjunction 
with the State Hlghway Commission. the study 
on toll removal mentioned previously (12). 

State legislation has also provided a possi- 
ble way that regionalism could eventually 
progress into metropolitanism In Virginia. In 
1968. an act was passed that allowed citles to 
combine into service districts. The service dis- 
trict would have the power to plan. implement 
and tax for given services. No reglon has yet es- 
tabllshed a service district, and such a solution 
is not likely to achieve much support in 
Tidewater in the near future. but development 
of regionalism could demonstrate ths feasibility 
of eventually movlng beyond regional~sm 
through the establishment of a service d~strict. 



Political relationships in transportation can 
be better understood by summarizing part of 
the statutory framework within which transpor- 
tation decisions are mace in Tidewater. A pre- 
sentation of the important powers of Virginia's 
two regional agencies concerned with 
transportation appears in App~idix I. 

The primary encouragement of regional 
planning and control of transportation in the 
U.S. is Section 9 of the Federal-Aid Highway 
Act of 1962 $35). codified as 23 U.S.C. $134. 
Federal-Aid highway projects in llrban areas of 
more than fifty thousand population are re- 
quired to be "based on a continuing com- 
prehensive transportation planning process 
carrled on cooperatively by states and local 
communities. . . " (35). The Unified Transporta- 
tion Assistance Act of 1974 (36), legislation in- 
trodbced in 1974 by the Nixon Adm~nistration, 
would establish the Unified Transportation 
Assistance Program (UTAP). Requirements for 
a "continuing, cooperative, and comprehen- 
sive planning process" for both highway and 
mass transit aid are contained in Section 212 of 
the Act. (For a discussion of urban mass 
transportation legislation, see Appendix H.) 

Based on the report of the Virginia 
Metropolitan Areas Study Commission (32), the 
Virginia Area Development Act (37) was passed 
in 1968. This legislation provides for the estab- 
lishment of Virginia's twenty-two Planning Dis- 
trict Commissions, which have responsibility 
for the regional planning required by feaeral 
law (44). 

A more flexible legislative measure per- 
taining to transportation is the Transportation 
District Act of 1964 (381, which does not provide 
for a fixed number of district:, but allows for 
enlargement (39) of districts as well as with- 
drawal (41 ) by counties and cities. 

Finally. the Virginia Area Development Act 
provides. in additlon to the creation of Planning 
District Commissions. for their possible evolu- 
tlon into service districts having broad govern- 
mental powers (the provisions are aimed pri- 
marily at sewage dispossl and water supply 
systems): "Upon its creation. a service district 
shall be a public body politic and corporate and 
shall be deemed to be a public instrumentality. 
exercising public and essential godernmental 
functions. . . " (42). 

While the purpose of 59 of the Federal-Aid 
Highway Act of 1962 is to Insure urban coor- 
dination of highway and other transportation 
planning rather than to promote the implement- 
ing power of affected planning agencies (45) 
(the Planning District Comm~ssions have no 
power to "affect the powers and, duties pro- 

vided to local planning comn?issions by iaw") 
(40). promotion of regionalisrr, and cilnance- 
ment of the regional commission's influence 
may nevertheless be the results of 39's regional 
planning requirement. In a word, there now ex- 
ists an agency having concern with how a polit- 
ical unit's transportation system affects its 
neighbors. 

Ill. Transportation Decirion-Making in 
Tidewater: Overall Considerations 

When the investigation of Tidewater 
transportation decision-making began, several 
hypotheses about regionalism and decision- 
making were developed. Because of prelimin- 
ary readings and discussions, the Tidewater 
region was divided into two sub-regions, and 
the question that arose was whether the same 
situation prevailed within each sub-region. It 
was also suggested to us that attempted 
regionalism in other areas often had collapsed 
into competition and localism. The investiga- 
tors then set out to determine to what extent, if 
any, localism prevailed and to consider the 
possibilities for regionalism in transportation 
policies and economic integration. There was 
also no evidence that a power-elite controlled 
transportation, or that there was much real in- 
teresl in a coordinated transportation solution 
outside the planning agencies and elected offi- 
cials. 

"What do you know about this 
business?" the King said to Alice. 

"Nothing," said Alice. 

"Nothing whatever?" per- 
sisted the King. 

"Nothing whatever," said 
Alice. 

"That's very important," the King said. 
--Lewis Carroll 

The Investigators also wanted to determine 
whether the decision-making process was im- 
proved by having transportation decisions 
made by commissions composed almost en- 
tirely of elected officials rather than by ap- 
pointed ones. Additionally, the investigators 
wanted to determine whether the conclusions 
of Lupo et a/., IC their study of decision-mak~ng 
in several cities, were paralleled in Tidewater. 

Transportation decision-mak- 
ing takes place in a metropolitan po- 
litical structure. This structure-it 
cannot be called a "systemM-is 



characterized by (1) an absence of 
public or private leaders concerned 
with the whole urban area, (2) the 
consideration of issues only when 
they reach a crisis and only when 
they do not directly threaten the 
serious loss of autonomy by munici- 
palities. (3) a tendency of the in- 
dividual units to compete rather than 
cooperate with each other, and (4) a 
tendency of the suburbs to hold the 
central city in suspicion, which is 
often exacerbated by differences in 
dominant party, ethnicity, and other 
divisive factors (8, p. 204). 

Since adequate transportation will likely be 
tied to land-use and settlement patterns, it was 
also considered important to gauge how suc- 
cessful comprehensive planning had been in 
Tidewater, and to evaluate planning and polo- 
cies of the regional planning district commis- 
sions. 

The possibility of true regionalism for 
transportation systems in both districts is 
difficult to assess at this point, since the 
Tidewater District Commission has been in 
operation only a little over a year, and the 
Peninsula District Commission has been form- 
ed only recently. For both districts, the im- 
mediate concern has been to purchase bus 
systems so that some public transit facilities 
will be available !o the districts. 

In the Peninsula District, composed of the 
cities of Newport News and Hampton, the pri- 
vate bus service was going out of business 
when the district commission was formed to 
buy it, and in the Tldewater Transportation Dis- 
trict, composed of Norfolk. Chesapeake, 
Portsmouth and Virginia Beach, only Norfolk 
had purchased the private bus company serv- 
ing the city (1972). While Norfolk is a member of 
the Tldewater Transportation District, the city 
has not agreed to sell its bus system to the 
Commission. Norfolk wants guarantees that 
they will receive the same service without addi- 
tional costs, and there are some officials in Nor- 
folk who seem to want to main!din their bus 
system separately from the Commission (and, 
in fact, to supply bus service at cost to the other 
cities in the area). Norfolk now supplies bus 
service at cost to the city of Virginia Beach. 
Since Norfolk has the hardware, they could 
continue to supply service to Vlrginla Beach 
and other regional cities. 

Other cities in the Tidewater Transporta- 
tion District Co,nmission are more interested in 
supporting the Commission in the ownership of 

buses since they do not now have their own 
transportation system. Virginia Beach, 
although it is the third largest city in Virginia in 
population, never has had public transporta- 
tion. Combining into a regional district com- 
mission cities owning their bus systems with 
those that do not may cause problems, and 
given the geographical, social, and economic 
diversity within the Tidewater Transportation 
District, the problems are compounded immen- 
sely. 

As mentioned previously, Norfolk is a core 
city with little room for industrial expansion, 
while Virginia Beach is a bedroom city for Nor- 
folk-34 percent of Virg'ais Beach residents 
work in Norfolk. Virgi.iia Beach is also an 
agricultural center w ~ t h  another 38 percent 
employed in some fcrm of agriculture, while the 
beach area is a major tourist attraction for the 
east coast. Virginia Beach is also one of the 
largest cities in geographical size in the nation, 
and simply integrating such diverse interests 
within one city would seem to present enough 
problems in itself. The fact tnat Virginia Beach 
was formed about 10 years ago to keep the city 
of Norfolk from incorporating the area points up 
the localism which created difficulties with 
regional solutions to transportation problems. 
Because it is a new city, Virginia Beach also 
lacks a good road network. It has to develop 
highways along with mass transit. 

Chesapeake is primarily an agricultural 
area, and like Virginia Beach, IS also one of the 
largest cities in geographical size in the coun- 
try. The largest city in geographical area is 
Suffolk, which is included in the Southeastern 
Planning District Commission, but is not a 
member of the Tidewater Transportation DIS- 
trict Commission. Portsmouth, the fourth city in 
the transportation district, resembles Norfolk in 
its econornic and geographical composition, 
and the trar~sportation commission is now ir; 
the process of acqu i r~ng  100 buses for 
Portsmouth. There are likely to be difficulties in 
combining such neterogeneous areas within 
what IS supposed to be an urban transportation 
system unless a s~g~? i f~cant  cooperation i f  
forthccming. 

Knowledgeable people in Tidewater view 
Virginia Beach as being the most un- 
compromising in resolving regional problems. 
If this is true, it may be the result of trying to in- 
coroorate diverse economic and socia! groups 
into one group wlth sim~lar goals. V i ~ ~ i n i a  
Beach is also expected to become the largest 
city In Virginia by the year 2000, and thls 
development may lead to an unw~ll~ngness to 



cooperate fully in a regional transportation 
solution that might bestow benefits on neigh- 
boring cities' ability to gain or maintain popula- 
tion and industry. In all fairness, officials of 
Virginia Beach do assert that regional coopera- 
tion and coordination are necessary, and Nor- 
folk has been unwilling to grant right-of-way for 
limited access highways to Virginla Beach, as 
mentionsd before. The solution to the problem 
presented by the diversity of Virginia Beach 
perhaps could have been the incorporation of 
part of the city into Norfolk at one time, but that 
solution was not politically viable. State legis- 
lation enabling the establishment of transporta- 
tion districts does allow for establishing dis- 
tricts that encompass only parts of a political 
unit, and future solutions to transportation 
problems might well have to split the district 
into divisions that encompass only the high 
density areas. 

Decision-Making in the Tidewater Transporta- 
tion and Southeastern Planning District Com- 
missions 

Thr,. development o' mass transit In the 
Tidewater Transportation District, like so many 
other places in the country, resulted from the 
failure of private transportation systems and the 
recent energy crisis (57). For the most part, the 
resolution of transportation problems has 
followed the principle of least action: nothing 
was done until it was necessary to do so. Even 
now, the response still lacks the concerted 
effort that will be required should the energy 
crisis take on major proportions in the future. 
Very little consideration seems tc have been 
given, too, to the problems that are likely to oc- 
cur when tolls are removed from the bridges 
now connecting cities in Tidewater. Since ap- 
proximately 6.000 workers from each side cross 
to the other each day, tolls between the two ci- 
ties have encouraged the development of car 
pools and the purchase of buses by individuals. 
Once the tolls are removed, so will the incentive 
to carpool or to rlde a transformed school bus, 
thus increasing the use of the bridges and sur- 
rounding streets. Business groups do want to 
remove this barrier to economic integration 
between the two areas. Thus far, however, little 
attention has been given to mass transit as an 
alternative for modifying demand, once the tolls 
are removed. A regional solution to transporta- 
tion will require coordination of mass translt In 
an effort to compensate for toll removal, but the 
coordination cannot wait until a crisis occurs if 
solutions are to be found. 

The investigators have been unable to find 
business groups, civic organizations, or user 

groups which can privide an impetus and sup- 
port for improvements and expansion of 
transportation. There is an elderly citizens 
group which is pressing for specific programs, 
and the League of Women Voters concerns it- 
self with specifics. Private leadership advocat- 
ing transportation that goes beyond meeting 
existing needs could not be identified for the 
Tidewater Trarsportatlon District. The Cham- 
ber of Commerce in Norfolk does have a 
transportation committee that has been effec- 
tive in transportation development. Central 
Business District (CBn) businessmen have not 
provided the impetus LU.~.:: -1 mass transporta- 
tion in the Tidewater Transportation District. 

The major employer in the area, the Norfolk 
Naval Base, recently has become involved in 
trying to alleviate transportation problems cre- 
ated Ly having 40.000 employees massed in 
one area. The Naval Base's survey of transpor- 
tation prefe~ences has provided data that can 
be beneficial in planning for future needs, and 
in aiding in the decisions about the type and 
needs of transportation in the Tidewater Dis- 
trict. Naval base workers were found to prefer 
mass transportation to carpools. This finding 
could be instrumental in getting decision- 
makers to disregard the beliefs held by some in 
the Tidewater Transportation District that only 
those who must ride mass transit will do so, and 
to promote transportation that will be adequate 
for those without automobiles, as well as for 
those who can afford private transportation. 

A city or area that plans transportation only 
for those who cannot afford mass transit is 
planning for failure. A system that serves only 
those who do not have money or resources will 
result in a duplication of the failures that con- 
fronted private ownership. While it is too early 
to assess how far beyond bare essentials the 
Tidewater District Commission wil l  go in 
developing transportation, it seems likely that 
the elected officials, planners, and the Naval 
base will have to serve as the impetus for new 
programs without a great deal of assistance 
coming from civlc organizations or user groups 
(17). 

The Dlstrict Commission staff is trying to 
develop cit izm Inputs by contacting civic 
organizations of all types, but the response so 
far has not been great. probably because the 
groups being contacted do not include those 
who will ride the buses at the present time. It 
must be stressed a g a i ~  and again that the real 
test of whether or not a transportation system 
will be successful is the willingness of the 
local citizens to plan and pay for services 



beyond those required to get the initial grant 
from the federal government. If present Depart- 
ment of Transportation policies do not serve to 
stimulate local governments and regional 
transportation systems to expand services to f i l l  
voids and constantly improve services where 
needed or beneficial, then the policies are 
failures and do nothing more than create tem- 
porary solutions that may even discourage 
long-range solutions. 

In order to try to get increased inputs from 
groups who presently use the buses and to 
reach all potential users, new programs must 
begin with the onus that more is required to at- 
tract potential riders than merely contacting 
citizens groups and holding public hearings. 
The Toledo Transit Company offers cash and 
merchandise prizes to transit riders (20). This 
has the effect not only of stimulating riders, but 
also of getting CBD businesses involved in 
transportation problems and solutions. The 
development of neighborhood centers for 
transportation informstion, promotion. and par- 
ticlpation also need to be developed i n  
Tidewater. Elderly citizens' groups and civic 
organizations could be utilized in the operation 
of the centers, thus incorporating interested 
groups into the decision-making structure. 
User groups, formed into ddvisory bodies, 
should be employed also. 

The Tidewater Transportation District 
Commission is composed largely of elected of- 
ficials, but there are c m e  on the commission 
who are not elected. An erpansion of the com- 
mission to include representatives of user 
groups as voting members can serve to insure 
that participation by citizens directly affect 
decisions about transportation policy, not 
merely about specific routes and services. If 
citizen participation IS encouraged only to the 
extent required by state and federal legislation. 
a major opportunity for participatory democra- 
cy will be mis:;ed. Once citizen groups see that 
they can have r major role in decision-making. 
potential oppos~tlon often turns into that sup- 
port necessary in any region developing mass 
transportation. 

In Tidewater, as elsewhere, too many deci- 
sions are likely to be .nade by people who are 
not themselves users of mass transit. An ad- 
visory body can aid in the Identification and at- 
tempted resolution of problems before a crisis 
arises by people who are aware of the prob- 
lems. Decisions made and then simply pre- 
sented for rat~fication through public hearings. 
where little can be done to change them. can 
result In the growth of opposition groups. 

Often, the use of time and effort that can be 
devoted to constructive work is diverted to 
overcoming opposition. Regional transporta- 
tion in the Tidewater Transportation District is 
going to be difficult enough without imposing 
additional burdens of  creating opposition 
groups through inadequate opportunities for 
participation. 

Besides tne Tidewater Transportation Dis- 
trict Commission members dnd staff, the South- 
eastern Regional Planning District Commission 
is also involved in transportation decision-mak- 
ing. The primary power of the planning com- 
missions comes from the fact that they are the 
A-95 review agency of the region. More than 
one planner has voiced the opinion, however, 
that i f  the agency were not required by law in 
order to get federal and state funds, it would not 
exist. Since the plsrnning district commissions 
cannot implement programs, the power of the 
planners is likely to be much more limited than 
the power of the transportation commission. 
When, and if, transportation planners begin to 
infr inge on land development patterns, 
transportation pol i t~cs become more invo!ved, 
a ~ d  opposition from localities is expected to 
occur. But if the Tidewater Transportation 
Commission, and the Tidewater area as a 
whole, are to move beyond localism into coor- 
dinated regionalism, then land use, settlement 
patterns, mass transit, and general transporta- 
tion will have to be integrated. The investiga- 
tors cannot fine realtor groups in Tidewater 
concerned with mass transportation. The stan- 
dard pattern is to rely on highways. and if 
transportation policies are to aid in determining 
land use. realtor and developer interests are 
likely to conflict wlth transportation planning. 
Znce the Southeastern District has a great deal 
of land to be developed, a rational plan would 
be to incorporate mass transit planning Into 
development, even to the extent of requlrlng 
developers to set aside money to be used for 
mass transit expansion into new areas. The 
difficulties of ~mplementing such plans are ob- 
vlous. but the opportunity and the need are 
present. Planned expansion in conjunction with 
transit development would also be a demon- 
stration that policies promorion regionalism 
mlght work to create mass transit that is 
metropolitan In nature. 

The Peninsula Planning and 
Transportation District Commissions 

The Peninsula Region extends from 
Hampton in the south to James C~ty County In 
the north, but the Peninsula Transportation DIS- 



trict Commission includes only Hampton and 
Newport News (58). Since these two cities are 
much more alike than the ones in the Tidewater 
Transportation District, their logistical and po- 
litical problems in integrating transportation 
are likely to be less severe. The two cities have 
been served by the same transit company and 
both cities realize that there must be a common 
solution to their transportation problem. Tne 
Transportation District Commission arose out 
of the failure of the private bus company serv- 
ing the two cities. The impetus for building an 
adequate transportation system, as in the 
Tidewater Transportation District, comes from 
the politicians supported by the business and 
civic organizations. Neither labor unions, 
users, nor realtors have been involved in pro- 
moting transportation innovations. 

The Newport News Shipbuilding and Dry 
Dock Company has been involved wi th  
transportation problems since 1961, and the 
company has provided subsidies to the bus 
company for running buses from shopping 
center lots where cars can be parked, in order 
to take the bus. The shipyard has also provided 
close-in parking for carpoolers, and has 
purchased additional land for use as parking 
lots. Of all the employers in Tidewater, the 
shipyard has done the most to try to provide the 
workers with alternatives to the use of the auto- 
mobile, and since the shipyard employs 26,000 
people, they will have a major impact on the 
solution to transportation problems on the 
Peninsula. 

The organizational structure for the Penin- 
sula Transportation Commission is like that of 
the Tidewater Commission. The Commission is 
much newer, and the Executive Director was 
hired only in June, 1974. The Peninsula Com- 
mission is now involved in obtaining a capital 
grant for purchase of the private bus company. 

The Peninsula Transportation Commission 
is also far less along In thinking about ways to 
get citizen involvement in transportation deci- 
sion-making than IS the Tidewater District. As 
far as can be determined, they have given very 
little thought to citizen involvement. Buslness 
and civic organizations have some input 
through the newly established Chamber of 
Commerce Transportation Committee wh~ch is 
concerned with both commercial transportation 
and mass transit. Membership on the commit- 
tee is not representative of the users of mass 
transit, but there do not seem to be organized 
user groups on the Peninsula similar to those in 
the Tidewater Distr~ct. There also does not 
seem to be much concern on the part of na- 

tional organizations such as the Sierra Club 
about transportatlon i n  the Peninsula or 
Tidewater. None of these groups is directly 
represented on the Transportation Commis- 
sions. Most of the users. businesses, and civic 
organizations are not aiding in the crucial for. 
mulation of transportation policies. They are 
simply reacting to directions from the elected 
officials a , ~ d  transportation commission and 
staff. Policy decisions, then, are being made by 
the people elected to make them rather than by 
a power-elite, but the decision-making process 
is still far from pluralistic. 

Another major difficulty in the Peninsula 
District, as in the Tidewater L'istrict, is whether 
or not the decision-makcrs are wi l l ing 
to establish an adequate transportation system. 
or whether they will be content with merely pro- 
viding some type of mass transportation. The 
city councils of each city have approved a five- 
year plan for transportation, but the costs of the 
plan have not been made public. As a conse- 
quence there is no way of knowing whether or 
not there wi l l  be public acceptance for 
transportatlon planning that goes beyond ac- 
quisltion of buses by funds coming primarily 
from the federal governmeat. About 15 percent 
of the population in the Peninsula Transporta- 
tion District now ride buses, and about 15 per- 
cent of the population do not have cars. In the 
Peninsula. as elsewhere, without increasing 
rldershlp to Include non-captive riders, political 
Interest in an adequate transportation system is 
likely to wane once the crises produced by a 
failing bus company or a shortage of energy 
have subsided. 

The Peninsula Transportation Commission 
will also have to face the problem of correcting 
misinformation about citizen preferences. In 
the Peninsula District, as in the Tidewater Dis- 
trict, there are those who believe that carpools 
are preferred to mass translt. Such beliefs are 
often held desplte evidence to the contrary (171, 
and also serve to sustain a sel f - fu l f~l l~ng 
prophesy that mass transit cannot attract users 
who have other choices An inadequate transit 
system. of the type the Peninsula has had. 
which lacks even such rudimentary servlces as 
schedules. properly marked stops, and 
shelters, can hardly expect to attract riders. In 
the Peninsula region. as In the Tidewater 
Transportation District. pro forma public hear- 
ings are likely not to be beneficlal in attracting 
participants who can share In the shap~ng of 
goals and making decisions. 

Cltizen participation In making decisions 
has not been typlcal In transportation matters. 



yet the most feasible way of involving users is 
to insure them that they can influence decisions 
about transportatlon. An attempt to involve 
citizens is best directed, at this time, toward 
neighborhood groups. There is no guarantee 
that a neighborhood plan will prove more fruit- 
ful in involving citizens directly in transporta- 
tion, but i f  not, elected and appointed officials 
will have genuinely tried to involve citizen 
groups. If neighborhood groups cannot be 
used to involve citizens, the channel for deci- 
sion-making will have to be through elected po- 
litical officials and the transportation director 
and staff alone. Such a procedure may be the 
only possible way to ir~volve citizens in deci- 
sion-making. 

The information and impressions which the 
authors of this report have received are that the 
Peninsula Planning District Commission 
has been more of a ratifying agency for local 
governments to get money than a regional 
planning agency involved with coordinating 
area development. Some of the planners in the 
Peninsula area have explicitly expressed a 
strong belief that the regional commissions 
were developed to serve local government. The 
belief that the federal government is impeding 
the development of localities and regional plan- 
ning by excessive requirements was also ex- 
pressed more frequently among Peninsula 
planners t h ~ n  among those in the Soutneastern 
Region. City planners in one city of the Penin- 
sula have been holding extensive public hear- 
ings trylng to get citizen participation and there 
has been a citizens' comnlittee concerned with 
one of the major transportation prob- 
lems-Mercury Boulevard-for some time. The 
committee, however, does r?. , seem to be over- 
ly instrumental in resolving difflcultles. The ci- 
ties in the Peninsula Transportation District 
have also been involved in trying to eliminate 
some of the major traffic bottlenecks In the city, 
and while cltizens have h e n  invltad to partici- 
pate in public hearings to discuss the prcib- 
lems, transportation planners have not moved 
beyond such hearings to involve the citlzens in 
all aspects of transportation. 

The Peninsula Chamber of Commerce has 
supported mass transit, but there is no indica- 
tion that they have been an impetus for plan- 
ning new approaches to transportation prob- 
lems. The Peninsula Chamber of Commerce, 
like the ones in the So~itheastern Reglons, has 
been primarily interested In getting Interstate 
64 completed. 

At the beginning of this discussion of 
Tidewater, some ccr,clusions found by Lupo's 

(8) studies of transportation in several different 
cities and areas were listed. The present study 
has found that, in general, the situation in 
Tidewater is still characterized by localism, 
competition, and a lack of interest within the 
region itself or in the sub-regions as a whole. 
There are, to be sure, some who are involved in 
bringing integrated transportation not only to 
the sub-regions but to the whole of Tidewater. 
The general findings generally are applicable 
whether applied to the Tidewater area as a 
whole or to each of the sub-regions. 

The other cities throughout Tidewater 
seem to fear dominance by Norfolk, creating a 
situation not unlike c!her areas not divided by 
water where the core city is viewed with suspi- 
cion, and where the surrounding cities serve 
primarily as residential areas with different 
goals and transportation needs. 

If our conclusions about local~sm, the 
failure to include citizen inputs effectively, and 
the continuation of localism in Tidewater are 
correct, it is likely that the instit1:tional structure 
of decision-making is not as important as it has 
been believed to be in the past. Lupo found that 
transportation decision-making in !he cities he 
s tud ied  i s  o f t en  charac te r i zed  by the 
domlnance of non-elected decision-makers 
who were isolated from public control. In 
Tidewater, the planners at the regional level 
often see themselves as the servants of local 
government rather than of regional coordina- 
tion. and !he control of transportation has been 
in the hands of elected officials. Similarities of 
Tidewater to other regions of the country where 
the decision-making structure is different sug- 
gest that some way is needed to try to involve 
the citizen directly In the decision-making 
process, whether that process is dominated by 
appointed or elected officials. It may be sug- 
gested, however, that transportstion policies 
are too time consuming, specific and com,?li- 
cated for most citizens. and that no structure 
will effectively Incorporate citizens In maklng 
decisions. This hypothesis may be true, but it 
needs to be explored by decision-makers, and 
different types of decision-making structures 
need to be used and compared before a hasty 
conclusion is made. In Tidewater. some feel 
that transportatlon soliltions have been slow ir: 
coming because there have been too many pol- 
itlcians ~nvolved, and that the partlclpatlon of 
non-elected officials has not been extenslve 
enough to overcome the problem. Perhaps the 
most effective decision-maklng structure IS one 
that includes appointed and elected officials in 
ways that do not allow for domlnance. This may 
be especially true 11 we eventually flnd that 



regionalism 1s the best way in which long term be at variance with regionalism. There is the 
decisions about transportation should be made. beg!nning of liaison between the planning 

agencies and the econom~c groups in the area 

IV. Tidewater Tomorrow 
Although competition, localism and suspi- 

cion have been characteristics of Tidewater 
and the two sub regions in the past, factors that 
can lead to regional solutions may be develop- 
ing. Day (23) indicated five factors which are in- 
volved in  an ideal system for improving 
transportation: 

1. A fo rma l l y  cons t i tu ted  i n -  
tergovernmental council represent- 
ing the majar local governments in- 
volved. 
2. Technically strong regional plan- 
ning staffs maintaining working level 
partnerships with staffs of the public 
agencies concerned with liaison 
with the economic power structure. 
3. Public awareness of the need for 
high-quality transportation and for 
the use of public funds to achieve 
such transportation. 
4. An economic power structure, 
working through formally organized 
media, that serves as a prime mover 
in achieving cooperation among 
local governments, plannina bodies, 
and civlc organizations. 
5. Civic organizations that stimulate 
the free exchange of information bet- 
ween the citizenry and the organiza- 
tions responsible for planning and 
car ry ing  ou t  u rban  t ranspor t  
pro3 ress. 

In each of the sub-regions, there are for- 
mally constituted intergovsrnmental councils 
representing the major local governments, but 
an intergovernmental council linking the whole 
Tidewater area would possibly aid In joining 
the sub-regions together. Since there are the 
beginnings of joint meetings between the two 
Tidewater Transportation Districts, this would 
be a good place to begin to form some type of 
intergovernmental body on an official basis. 

Assessment of the second poi1 ~t is difficult 
because of the lack of time to study each plan- 
ning agency in detail, but the invest~gators 
have generally found :hat the Southeastern 
planning staff is more likely to be interested in 
reglonal app~oaches than the Peninsula area 
technical staff. This is perhaps due to the fact 
that in the Peninsula region thete are only two 
large cities, and the difficulties of including c~ ty  
and rural govsrnments into a coheslve unit may 

through the committee structure of public and 
private organizations. 

There is also the beginning cf oublic 
awareness of the need for mass transr ~rtation. 
In a study by Simpson arld Curtin for :ne Penin- 
sula Planning District Commissi~n in May of 
1974, it was found that 91 percent of the sample 
agreed that "a good bus system is essential to 
the growth of the region" (19, p. IV-3). An over- 
whelming number of respondents also agreed 
that improving blls service was more importaot 
than building more highways, and olily 5 per- 
cent of the sample would let the private bus 
company go out of b~lsioess and not have 
public transportation (19, p. IV-3). Seventy-six 
percent believed, however, that school boards 
should be responsible for school busing (19, p. 
IV-3). In the Tidewater region as a whole, a 
survey spor~sored by the Virginia Metropolitan 
Areas Transportation Study Commission, and 
reported in Appendix G, found that, in general. 
mass transit would be supported. It has yet tc 
be determined, however, whether support for 
mass transit will go beyond a bus system thst 
now serves primarily those who must use 
buses. Whether a mass transit system that con- 
nects the sub-regions and allows for more com- 
plete integration of the areas and accessibility 
by all to the recreational and historic attractions 
of the area cannot be determined. There is a 
def~nite committment by Tidewater citizens to 
achieving transportation for all, but ~t must also 
be noted that most supporters are not riders of 
mass transit, and once costs are ascertained for 
adequate public transportation, the present 
support may disappear. 

While there is no concer!ed effort thus far 
to move toward programs des~gned to integrate 
transportation, all indication; are that con- 
tinued economic growth and integration will 
force the economic power structura to conside. 
the long-range effect of such growth on 
transportaticn. There 1s also an attempt on the 
part of some c~vic groups to aid planning and 
transportation d~stricts In gettjng citizen input 
into dec~sion-making, but the degree of c~vic 
involvement is rather small. Announcements for 
a public hear~ng for the Tidewater Transportz- 
tion District Commission in June of 1974, for 
example, were ma~led to more than 140 civic 
and community organizations in four ci:ies. 
Over 135 notices were also d~stributed to 
emplovees of the companies affected by the 
proposal beirlg presented. The results were ex- 
tremely poor in terms of turnout in that only 



about eight people appeared for the hearing. 
Since this is a consistent pattern in Tide,. Jter 
and throughout the country, once again, the 
emphasis is made that new mdhods of iden- 
tifying and incorporating intetested citizens in 
decision-making must be developed. Hence, 
an additional item must be added to Day's 
checklist for improving transportation: the in- 
clusion of user and neighborhood groups into 
advisory bodies and of user representatives on 
transportation commissions could only aid in 
the makicg of decisions that include user 
needs. 

Overall, then, the sub regions of Tidewater 
and the Tidewater area as a whole are 
developing the possibilities for moving toward 
regionalism within and among the areas. What 
is needed now is a broad-based group which 
will come forward to formulate goals, develop 
long-range plans, emphesize the importance 
of including land-use and settlement patterns 
in developing adequate mass transit, and 
make decisions in the interest of the region, 
not localities or sub-regions. 

In d~scussing transportatlon problems and 
decision-making, a number of barriers to sub- 
regional and regional coordination have been 
pointed out. In breaklng down these barr~ers, 
however, there are characteristics in each 
region that can be used to advantage In ~mple- 
menting a mass transit system. There is a rail- 
way line between Norfolk and Virg0nla Beacn. 
for example. that might possibly be used as a 
mass transit solut~on. The T~dewater Transpor- 
tation D~strlct Commission, through the South- 
eastern Plannlng Dlstrlct Commlss~on, is now 
asking for funds for a feasibility study of thls 
proposal. The system cculd possibly use dual- 
mode vehicles that operate on hlghways and 
f~xed rail. There are, however, tech~l;cal 
diff~culties In develop~ng th~s type of dual- 
mode. and some planners belleve tkat the Im- 
provements of the railbed and grade crossings 
would render t h~s  proposal too expenslve. The 
rail line would ald In movlnG people Into and 
ou t  o f  the  p l a n n e d  N o r f o l k  Ga rdens  
area-where Westinghouse People kiovers will 
be employe,.?--and would be useful In getting 
beach goers to Vlrg~nla Geach. 

In Vlrginia Bezch, at the present tlme, there 
are also limlted parking facil~t~es, and citlzens 
are calling for more public parklng. A mass 
transit system. uslng elther slngle or dual-mode 
to Virginia Beach, could turn past failures in 
provlding public access Into an advantage for 
area residents and beach bus~nesses and 
users. Some of the congestion that now occurs 

at the Hampton Roads Bridge-Tunnel because 
of beach goers could also possibly be allevi- 
ated by substituting mass transit for private au- 
tomobi les. 

2 dual-mode vehicle would also have ad- 
i~n tages  in connecting the two regions in that 
it could be employed on rails or fixed guide- 
ways In one area, moved across the bridges on 
its own power and then moved on rails or 
guideways at rapid speeds. Such a system 
might be feasible because there are rail lines 
on the Peninsula slde that could be used, too. In 
fact, it mlght be possible eventually to connect, 
say, the historical areas in the Peninsula with 
the planned Norfolk Gardens and the present 
Virg~nia Beach attractions so that travel from 
one site to another can be done without leav~ng 
the vehicle or having to cope with the expected 
increase in congestion. If transportation in 
Tidewater is to be adequate in connecting the 
sub-reg~ons, a dual-mode system would seem 
to be the most advantageous and feasible. If 
re1lance IS placed on buses alone, the bus 
system IS likely to continue to cater to captive 
riders. Such a system may well be adequate for 
the present but there !s the possibliity of system 
fa1 lure resulting from either loss of support for 
the system, a gasoline shortage, or an increase 
in prices that will drive non-captive riders to 
mass transit. Thls would thus generate new de- 
mands and perhaps require major chdnges in 
the system. Long range planning for a dual 
mode system of the type described above can 
both solve short term problems and possess the 
flexlblllty for needed expansion and chanae. 

Gne dual-mode system that has been 
adopted for Toledo m~ght well be watched by 
people In T~dewater The Toledo Area Reg~onal 
Translt Authority (TARTA) recently took over 
the fail~ng bus system In the c~ty, and they have 
Increased r~dershlp by 23 percent through pro- 
motional methods that attract riders by offerlng 
cash or merchand~se; merchants have also 
been lnvolved by ask~ng them to donate the 
merchandise. TARTA, desplte its recent suc- 
cesses. however, ant~c~pates a crlsls in  
transportatlon by 1985, and has adopted a dual- 
mode system that will lnclude features of the 
PRT. dem~nd actuated response and rapld 
trans~t. (Th~s system IS described \n Chapter II 
of thls report ) Toledo does have a rldershlp 
and populat~on dens~ty that can support mass 
trans!, whlle T~dewater does not, but may well 
have In the future. I f  the system can be adapted 
to regions such as T~dewater. however, there 
are def~nite advantages in that ~t could a ~ d  in 
connect~ng the region w~thout reqwring speclal 
facllitles. 



The TARTA system might also be con- 
trasted with mass transit developments in  
another city in Ohio in order to bring out the 
ways Tidewater might develop. In Cincinnati. 
Ohio, the bus system had to be taken over by 
the city in 1973. Fares were reduced to 25 cents, 
but there has been very little increase in rider- 
ship since. No new systems are being planned. 
no user or neighborhood groups have been 
developed; in short, this city has simply 
changed its system from private to public 
ownership, and there seems to be every indica- 
tion that Cincinnati will once again fail to pro- 
vide its citizens with adequate transportation. 
Moreover, this stagnation in the transportation 
systems has been followed by a general 

deterioration of the city and by reduced use of 
city facilities by rellional residents. Toledo, on 
the other hand. is a growing and prospering 
region. There would seem, then. to be good 
evidence for a causal relation between city and 
regional developments and transportation. 

Tidewater can go the way of Toledo and 
move ahead with programs of development, or 
it can follow Cincinnati and develop a bus 
system for captive riders only. Predictions 
about which direction Tidewater will take are 
hazardous, but a close look at Tioewater's deci- 
sion-making structures could provide a sound 
basis for the intelligent management of future 
transportation develcipments. 
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folk. Virginia Beach, Portsmouth. 
Chesapeake, and Nwport News. By the 
end of 1973 there were no Richmond 
based banks with branches in Tidewater. 
Operating Banking Offices, January 1, 
1969. Federal Deposit Insurance Cor- 
poration, p. 501-514; and Operating 
Banking Offices, December 31, 1973. 
FDIC, p. 605-622. 

53. 1970 Population, U.S. Bureau of Census. 
54. Newport News Shipbuilding and Dry Dock 

Company. 
55. Tenneco is a conglomerate with total sales 

of over $4 billion in 1973 with almost 
one-half billion coming from shipbuild- 
ing. "Tenneco's new strategy: growing 
from within." Businessweek, August 3, 
1974, p. 51. 

56. This information was obtained from the 
director of toll facilities for Hampton 
Roads. 

57. Information on the Peninsula Transportation 
District Commission is col~tained in 
reference number 13. 

58. When discussing decision-making in 
transportation, there are too often charts 
showing how inputs affect outputs, ra- 
tional choices of where decisions should 
be made, and so on. This discussion 
avoids such charts; for a discussion of 
why the input-output theory of politics is 
not useful, see the article referred to in 
reference number 30. 
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Chapter V 

SUMMARY, CONCLUSIONS, AND 
POLICY OPT10 NS 

The preceding chapters have analyzed 
many of the historic, current, and future inter- 
relationships between transportation and urban 
systems. An attempt was made to provide 
perspectives on mobility in urban areas and op- 
tions which determine transportation choice as 
well as those which are themselves determined 
by transportation choice. The theme of 
change--change as inevitable but manage- 
able-has been central in this report. The dis- 
cussions of transportation technology, modal 
choice. and decision-making have indicated 
the complex connections between technologi- 
cal change, changing value systems, and the 
choices and policies emerging out of those 
shifting values. The future is one of expanding 
options; this report has attempted to make 
those options and their implications clearer. 
Planning for Urban Change 

From the beginning of recorded history. ur- 
ban settlements have been shaped continously 
by technological and soc~o-cultural change. 
Major urban transitions have occurrod when 
one or both of these forces were strongly evi- 
dent When socio-cultural forces were domi- 
nant, key direction was provided for urbar, tran- 
sitions, but when technological forces held 
sway, no direction was provided to urban 
change, and cultural crises and social chacs 
often followed. The world appears to be moving 
into a transition perlod in which technological 
forces prevail. The question facing man is: can 
he control his future. or is there no alternative 
to chaos? 

Simple extrapolation of present trends in 
American cities results in gloomy prognoses 
for the future. Many urban environments are 
rapidly deteriorating as a result of the interplay 
of poorly-managed technological changes and 
vaguely understood socio-cultural changes. 
The use and misuse of transportation, in terms 
of man's dependence upon the automobile. hls 
reluctance to support public systems, and his 
insistence upon individual mobility, have been 
major factors in the present climate of urban 
deterioration. As yet, there has been little effec- 
tive action, or concern, to reverse this trend. On 
the other hand, there are some indications that 
the coming post-industrial era will be marked 
by, or at least have the potential for, orderly 
change rather than disorder and chaos. A new 
consciousness seems to be emerging, as 
evidenced by present concerns for man's com- 

mon roots, increased awareness of environ- 
niental issues, and growing realization of the 
potential of planning. The outcome is far from 
clear, but the conflicts are intensifying, and the 
problems of u r b a ~  transportation are one of 
many crucial battles that need to be enjoined. 

During rapid social and technical change. 
established goals and value systems suffer 
severe strains leading to eventual disruption. 
Present day goals and values are no exception; 
almost all are undergoing "agonizing" reap- 
praisal by both societies as a whole and by their 
leaders. For the industrial man. physical mobili- 
ty long has been a means to social mobility. 
Now. however, the surfe~t of physical mobility 
that characterizes American cities is causing a 
slow strangulation of the very social and eco- 
nomic opportunities that originally had made 
these cities magnets to the dispossessed, yet 
ambitious. surplus population from the farm 
and countryside. At present, the worst suffering 
is borne by the poor. the black. the old. and the 
infirm. all of whom share the common burdens 
of poverty and immobility. An ethic of competi- 
tion for urban opportunities must be replaced 
by an ethic which will maximize urban oppor- 
tunities for all. Only then will the strangulation 
of traditional urban functions and its conse- 
quent social inequalities be halted. This new 
urban ethic lnvolves a greater commitment to 
social equity. urban opportunity. and resource 
conservation. In terms of transportation poli- 
cies. the new ethic subsumes aspects of more 
efficient movement. more pleasurable move- 
ment. greater environmental concern. and more 
efficient resource use. 

If the transition to the new post-industrial 
era IS to be accomplished with a reasonable 
degrze of order. man must be able to influence 
the technological and socio-cultural changes 
that are occurring. Plannlng is the management 
of change; thus. to a high degree, the planner 
carrles forward the hopes of manklnd. Planners 
and all those who make plannlng decisions are. 
however. subject to the constralnts imposed by 
socletal goals, personal ph~losophies. and 
ava~lable tools. Withln the particular limlts of 
each of these areas. planners generally are free 
to analyze. order. manipulate. and propose. Lit- 
tle effective action IS possible outside these 
limits. and for this reason, it is useful to under- 
stand the constralnts operating on planners in 
any given society. These constralnts include 
the degree of centrailzed control society exer- 
cises over individuals. the personal assump- 
tions and values held by the planner, and the 
types of planning models available for use. A 
knowledge of planning constraints exlstlng In 
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the urban transportation sector is necessary in 
order to define the overall range of feasible 
plans and to identify planning areas where new 
breakthroughs may occur. 

Transportation Technology 
Chapter II dealt with transportation tech- 

nology. The discussion focused on the at- 
tributes of a number of existing and futuristic 
transportation modes and systems and con- 
cluded with two comparative analyses of the 
levels of resource consumption of these modes, 
with reference to bo!!~ monetary and energy 
costs, and a proposal for a "composit system" 
which utilizes the outstanding and desirable 
features of a number of modes. 

To summarize the discussion of the modes 
that were considered. it appears that in the next 
few years the immediately available modes of 
transportation will be the automobile. bus, and 
regular-track systems. Both the automobile and 
bus will be with us as far as can be seen into the 
future. Buses will undergo modernization and 
improvement while many changes may occur in 
the form and capabilities of the automobile. The 
size of the automobile can be expected to be 
reduced and new on-board power plants and 
sources of fuel shou Id be considered. 

iooking further into the future. it can be 
reasonably expected that Dual-Mode vehicles. 
capable of running on both existing street net- 
works and separate automated rights-of-way 
will be available. When combined with the con- 
cept of on-demand PersonalIGroup Rapid Tran- 
sit vehicles and with innovative management of 
highl.vay vehicles on conventional highways, as 
in a dial-a-ride arrangement, a possible 
futuristic system emerges. This system may 
resemble the proposed Bi-Modal Transit Vehi- 
cle (BTV) now under consideration by the 
Toldeo Area Regional Transit Authority. The 
necessary attendant advances in computer 
technology probably will have taken place so 
that the vehicle can be put under computer con- 
trol while on a separate automated right-of- 
way. Other technological innovations with po- 
tential for incorporation into the overall future 
urban transportation system also include mag- 
netically levitated track systems. hybrid cars, 
and vertical take-off and landing aircraft. 

An objective of transportation systems IS to 
have an Integrated system that will balance or 
complement the various modes In use. A 
system should not necessarily be uni-modal. 
but should be composed of different modes to 
handle different weds. Ttie automobile will re- 
main. In one for. or another, the prevalent form 
of transportat~on, but ~t should be balanced with 

bus, ra~l, water, and air transportation. The ex- 
act mix of the modes will vary from region to 
region. and no exact description of a complete 
system can be given. Furthermore, the mix of 
the various modes will vary witn time. With 
changes in technology, it may become advan- 
tageous for one mode of transporta!ion to be 
replaced by another. These changes will occur 
and should be anticipated so that they can be 
integrated into the transportation picture with 
as little disruption as possible. 

Transportation and Modal-Choice 
Chapter Ill recognized the important role of 

the automobile in our society and suggested 
some non-hardware mechanisms for modifying 
the transportation system. A range of software 
proposals was presented for reducing the need 
for transportation in general and dependence 
on the private car in particular. These sugges- 
tions neither exhaust the possibilities, nor are 
any of them likely to be appropriate for all urban 
areas. However, they do represent a number of 
social and institutional approaches to transpor- 
tation problems. 

The chapter advocated that more attention 
be given to human factors in transportation. 
The car meets the perceived needs of people; 
mass transit does not. Mass transit i s  
believed to be unsafe. crowded, uncomfortable. 
and degrading. These perceptions can be 
altered by changes in the design and operation 
of transit systems and through the use of mass 
media advertising, which has been used so ex- 
tensively by auto proponents. Rider education 
programs were proposed as complements to 
driver education as a means of expanding infor- 
mation on the use of transit and overcoming 
some biases toward automobiles. 

Another area of suggested change was 
substitutes for transportation. Land-use plan- 
ning was proposed as a means of managing the 
direction of development and future transporta- 
tion needs. Technological advancement in 
telecommunications, such as videophones and 
two-way cable television. were seen as attrac- 
tive alternatives to transportation. More 
research is needed, but existlng knowledge in- 
dicates potential savings of mciney. time, and 
energy. The potentlal for subsitution apparently 
depands on the cost and flexibility of terminal 
facilities. 

While future changes may offer alterna- 
tives to transportation, existing transportation 
facilities can be used more effectively in the in- 
terim. Staggering work hours could do much to 
alleviate the peak-load problem of congestion 
during a few hours of the day 





Modal choice between cars and mass transit, 
as well as the time-of-day and trip pattern 
decisions, could be altered to use society's 
resources better. It was pointed out that per- 
ceived private costs of car use are below actual 
private costs, and that nctual private costs do 
not reflect the full social costs of the auto trip. A 
range of methods for correcting the failure of 
the market mechanism to force drivers to con- 
sider the full societal costs of congestion, 
pollution, and resource use was presented. 
These included expansion of information, con- 
gestion and pollution charges, parking taxes, 
and increasing the attractiveness of mass tran- 
sit. 

Ttle final section of Chapter Ill examlned 
legal problems associated with using transit 
vehicles for parcel delivery as well as passen- 
ger service. It also discussed the powers of mu- 
nicipalities in regulating and prohibiting traffic. 
Finally, it looked at the possibility of a "conges- 
tion tax" on employers in crowded areas. 

Transportation and Decision-Making 
in Tidewater 

While Chapter Ill dealt with human 
behavior and the psychology of demand pat- 
terns, Chapter IV concerned human behavior at 
the political level and proceded through an 
analysis of the decision-making process as it is 
applied to transportation systems. Starting from 
a broad view of decision-making, the analysis 
narrowed and focused on the Tidewater area of 
Virginia. Tidewater is a rapidly growing region 
composed of the area bounded by the South- 
eastern corner of the state and the Virginia 
Peninsula between the York and James Rivers. 
The region examined in the present study coin- 
cides closely, but not exclusively, to the two 
Standard Metropolitan Statistical Areas of Nor- 
folk-Virginia Beach-Portsmouth, and Newport 
News-Hampton, Virginia. The area was used for 
a case study of transportation decision-making 
with special attention given to the debate over 
regionalism versus localism. 

Regionalism has been adopted by the 
federal government as a way to attack transpor- 
tation problems without convincing evidence 
that regional solutions work. No systematic cri- 
teria have been developed for assessing the 
failure or success of regional transportation 
systems, yet the present policy is to move 
ahead with more regionalism. 

The advantage of regionalism IS that it 
creates a central organization that can over- 
come local competition and lack of local for- 
mulatlons of Img-range goals. The adminis- 
trative, capital, and operating costs can often 

be reduced by a regional solution also. 
Regional admin~stration can also include 
representation that can overcome the power 
elite of local jurisdictions, sna the narrow base 
of representrion that is often found on city 
councils, educational institutions, government 
advisory bodies, and so on. Coordination of 
transportatlon, land-use, and settlement pat- 
terns can be made best on a regional basis. 

There are several disadvantages of 
regionalism that must also be considered. 
Regionalism can deter direct participation by 
citizens in decision-making by making the units 
so large and comprehensive that the complexi- 
ty adds to natural apathy. Bureaucratic isola- 
tionism and budgetary control by the reglon 
can be oppressive on minorities which are not 
adequately represented. Centralization of 
powers and efficiency have been used in the 
past for such purposes, and there is suspicion 
by minority groups today that regional solu- 
tions are to be used to dilute the growth of 
minority power in cities, not improve services. 

Requirements of federal governments that 
regional solutions be adopted by areas ~ C I  order 
to get capital grants for transportation facilities, 
without providing for oper?ting costs, can 
easily result in the continlidtioil of minimal ser- 
vice. The creation of several regional commis- 
sions, each with different areas of authority, 
only shifts the problems of l o c ~ l i s m  into 
regional commissions without resolving ttle 
problems created by local lack of coordinatio~. 

There are no easy answers to whether 
regionalism is, or can be, a better institutional 
solution to trarsportation or other problems. 
The need now is for systematic study of 
selected regions to determine whether a 
regional policy should be followed. The con- 
tinuation of the federal governmer?t's promotion 
of regionalism, without developing criteria for 
assessing the resu!ts, may well result in the 
continuation cf existing problems and the crea- 
tion of new ones. 

In examining Tidewater, the transportatlon 
?roblems withir~ each subregion were con- 
sidered with t h ~  area as a whole. Conclusions. 
bssed on extenslve interv~ews, d~scuss~ons. 
and past studles. should be considered wlthln 
this dual framework. 

The salient feature of Tidewater as a whole 
IS that there appears to be a lack of any overall 
goals, strategy, or organizat~on that could br~ng 
the area together. This characteristic led to the 
conclusion that the best way to think of 
Tidewater transportation integration and deci- 
sion-making was In terms of the "no one being 



in charge" model, one of three models discuss- 
ed in the chapter. Various governmental and 
private organizations have been formed at 
various times for purposes of coordination, but 
none of these groups has been successful in 
bringing Tidewater together. 

Within each region, past experiences have 
paralleled those found in others areas of the 
country and in Tidewater as a whole: a lack of 
effective coordination and organization which 
could propose solutions to regional problems. 
With the crises promoted by failing bus compa- 
nies and energy, however, the subregions 
began to form transportation organizations 
which have the potential to bring together com- 
peting units into a coordinated whole, at least 
vvith regard to transportation. Other factors also 
intruded to propel the subregions and 
Tidewater area into searching for mutual solu- 
tion. The proposed removal of bridge and 
bridge-tunnel tolls by December 1975, and the 
anticipated increase in transportation demands 
on the crossings, as well as the increasing 
amount of economic integration in the area, are 
maior factors. 

The present situation in Tidewater is such 
that the factors for achieving coordination are 
present, but no accurate predictions can be 
made about the direction Tidewater as a whole, 
or any subregion, will take. Difficult decisions 
about whether regional solutions are to be con- 
fined to individual jurisdiction or to Tidewater 
as a whole must be made shortly. The decision 
must take into account the existing diversity, in- 
terests and goals of each area, and guard 
against one group attempting to impose its 
values in order to prevent an impasse that will 
mitigate against regional solutions. Goals that 
might be adopted now seem to be of the types 
mentioned later in this chapter. Policies to im- 
plement the goals will have to be determined 
fairly quickly regardless of the types of goals 
that are chosen. Inaction will also be costly. 
Proposed costly solutions will have to Ps com- 
pared with the estimated costs of inaction. 

Policy Options 
During the eleven-week period of this 

design study, discussions of topic-related con- 
tent among group members were characterized 
by argumentation and debate, coercion and 
compromise, and col~dboration and consen- 
s u s - c h a r a c t e r i s t i c s  o f  a l m o s t  any  
multidisciplinary effort of this type. One primary 
difficulty was crossing disciplinary back- 
grounds in an effort to grapple with jargon. 
Another was dealing ~ i t h  the pe rp lex i~g  
characteristics of a multidisciplinary approach. 

Although the report may not reflect the nature 
and extent of group interaction, or the ideas 
and sub-topics which were carefully con- 
sidered then deleted, it should be viewed in that 
light. 

Perhaps there was no area where discus- 
sion was so prolonged and intense as in the 
selection of goal and policy recommendations. 
This was the case for, perhaps, two reasons. 
First, because of different value sets, the direc- 
tion and degree of goallpolicy statements were 
difficult to accomplish; some goals discussed 
were mutually exclusive. Second, because of 
imperfect knowledge and incomplete data, the 
consequences of suggested courses of action 
were difficult to determine. 

The moment Alice appeared, 
she was appealed to by all three to 
settle the question, and they re- 
peated their arguments to her, 
though, as they all spoke at once, 
she found i t  very hard to make out 

exactly what they said. 
The executioner's argument was, that you 

couldn't cut off a head unless there was a body 
to cut i t  off from: that he had never had to do 
such a thing before, and he wasn't going to 
begin at his time of life. 

The King's argument wds, that anything 
that had a head could be beheaded, and that 
you weren't to talk nonsense. 

The Queen's argument was that, i f  some- 
thing wasn't done about it in  less than no time, 
she'd have everybody executed, all round. (It 
was this last remark that had made the whole 
party look so grave and anxious.) 

-Lewis Carroll 

Disagreements over goals and policies are 
not unique; they have been encountered by all 
groups which have attempted to deal with such 
transportation issues (see Figure 5-1 ). There is 
a basic lack of agreement on goals and policies 
for the nation and its urban areas; and. due to 
the absence of well-specif ied goals. 
meaningful guidelines for effective public 
policy are lack~ng. Since statements which 
often pass for federal goals are often 
generalized, vague, and sometimes contradic- 
tory, there should be no surprise that consistent 
policy cannot emerge from them. Often goals 
are enunciated or couched in phrases such as 
"balanced transportation systems," "adequate 
employment," "aporopriate land use,'' "wise 
conservation of natural resources." and 
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generalized ideals, it is little wonder that these 
"goals" are often not translated into effective 
public policy. 

In presenting recommendations here, three 
routes could have been followed. First. the 
route adopted by other national bodies: a series 
of broad, sweeping, general statements with 
which everyone could agree, but which would 
provide little direction to policy and decision- 
makers. Second, specific direction could have 
been provided to policy makers; however, value 
conflict coupled with unfamiliarity and in- 

complete knowledge of local problems by out- 
siders might yield recommendations which 
were inappropriate or misdirected for certain 
regions or levels of goverqment. 

Instead of either of the two alternatives 
above, a decision was made to provide the ar- 
ray of policy options in Figure 5-2 for the con- 
sideration of planners and policy-makers. 
There is no attempt here to impose values on 
others. The assumption is that those who must 
make decisions will find something of use in 
the array of recommendations which follow, 
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and will consider those which are appiopriate 
for their governmental, geographical, or in- 
terest area. They represent a synthesis of 
recommendations made either by one in- 
dividual team member, or which have emerged 
out of, and been supported by, the previous 
chapters. Although many of the policy options 
obviously overlap cells in Figure 5-2, each was 
considered and placed, somewhat arbitrarily, in 
a particular cell. There is by no means 
unanimous agreement on these policies. In 

some cases there was near-unanimous sup- 
port; in other cases very little support. 

Perfect solutions will always be elusive. 
One should not worry about achiev~ng the best 
solutions, but should strive to achieve those 
which are optimum. Those who choose the op- 
tions must recognize explicitly the goals they 
desire to achieve and carefully analyze the con- 
sequences of adopting any alternative solution. 
These policy options should provide a 
meaningful step in that direction. 
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William E. Cobb 
A.B.. Krng College. Tennessee 
MA.. Ph.D.. Virginla Polytechnrc lnstltute and 
State Unlversity 
Area of Expertise, Publls Finance and Publlc Chorce 
Ass~stant Professor of Econom~cs and Public 

Adminlst, at~on 
Faculty of Business and Management 
West Vlrginia College of Gradudte Studles 
Charleston. West Virglnia 

James E. Cross 
B.E.S.. Johns Hopklns Unlversity 
M.S.. Louisiana State Universlty 
Araa of Fxpertlw: Electr~cal Engineerrng 
Chalrman and Associate Professor of Electrical 

Englneerlng 
Department of Electrical Englneerrng 
Southern Universlty 
Baton Rouge. Loulsrana 

Larry F Darby 
B.A.. Ball State Unrversity 
PI1.D.. lndrana Unlverslty 
Area of Expertme Economlc Pollcy 
Asslsterit Professor of Economlc Organ~tat~on 

and Publlc Policy 
Department of Economics 
Temple Universrty 
Ph~ladelph~a. Pennsylvania 

Norman H. Erb. 
A.B.. Ohro Unlversity 
A.M.. Ph.D , lndrana Universrty 
Area of Expertlse: Busrness and Economics 
Assoc~ate Professor of Business Analysls and 

Research 
Department of Buslness Analysrs and Research 
Texas ABM University 
College Statron. Texas 

John C. Flcht 
B.A.. Aqulnas College 
M.S . Purdue Unlversrty 
Ed.D.. College of William and Mary 
Area of Expertrse: Clrn~cal/Counsel~ng Psychology 
Assoc~ate Professor of Psychology 
Depariment of Psycholoqy 
Norfolk State College 
Norfolk. Vlrgrn~a 

Charles F. Fromme, Jr 
B.Aer0.E , M.M.E.. New York Unlverslty 
Ph.D. (In progwss). Polytechnlc Instrtute of 

New York 
Area of Expert~se: Aeronautical Englneerrng 
Clralrman and Professor of Technologres 
Technologies Department 
Academy of Aeronautics 
Flushing. New York 

Donald D. Harmata 
9.A.. Virgrn~a Polytechnlc Instrtute and State Unrverslty 
J D. (In progress). College of Wllliam and Mary 
Area of Expertlse: Government Contract Law 
Law Student 
Marshall-Wythe School of Law 
College of Wlll~an~ and Mary 
W~ll~amsburg. Vrrglnra 

Larry 'J Keeter 
B.,',.. Berea College 
M.A. Columbia Unlversrty 
M.Div . Th M . H a ~ a r d  Unlverslty 
Ph.D., Boston Unlversrly 
Area of Expertlse Urban Soc~ology 
Assrstant Professor of Socrology 
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Department of Soc~ology 
Aopalachlan State Unive1:itv 
Boone, North Carolma 

Thomas W. Mason 
B A .  Geneva College 
M.A.. Ph D.. Univers~ty of Pittsburgh 
Area of Expertme Econom~:s 
Assstant Professor of Econom~cs 
D ~ v ~ s o n  of Human~tles and Social Sclences 
Rose-Hulman lnst~tute of Technology 
Terre Haute, lnd~ana 

Eugene E. Nlem~. Jr 
B S . Boston Un~vers~ty 
MS.. Worcester Polytechn~c Inst~tate 
Fh.D . Un~vers~ty of Massachusetts 
Area cf Expert~se, Hellcopter Aerodynam~cs 
Ass~stant Professor of Mechan~cal Engineering 
Department of Mechan~cal Eng~neer~ng 
Lowell Technolog~cal institute 
Lowell. Massachusetts 

V Jerone Stephens 
A B . Georg~a State Unlvers~ty 
M A.  Ph D . lnd~ana Un~vers~ty 
Area of Expert~se Pol~t~cal Sc~ence 
Assoc~ate Professor of Polltlcal Sc~ence an0 

D~rector. Instatute for the Study of Science 
and Publ~c Pollcy 

Department of Pol~t~cal  Sc~ence 
Bowl~ng Green State Un~vers~ty 
Bowl~ng Green. Ohlo 

Arthur Van Gelder 
B S E E . Un~vers~ty of Pennsylvan~a 
M E.(E.). The C~ty College of New York 
Ph D . The C~ty IJn~vers~ty ~f New York 
Area of Expert~se Systems. Control, and 0pt:mlzatlon 
Ass~stant Professor of Electr~cal Eng~neer~ng 
Department of Electr~cal Eng~neer~ng 
Unlvers~ty of Delaware 
Newark. Delaware 

Dennls Warner 
B A .  B S . M S . Unlvers~ty of l l l~no~s 
Eng . Ph D . Stanford Unlvers~ty 
Area of Expert~ss Water Resources Plann~ng 

and Evaluat~on 
Assistant Professoi of CIVII Eng~neer~ng 
Department of CIVII Englneercn~ 
Duke Un~vers~ty 
Durham. North Carolma 

Wm Drayton Wllson 
B.S.. Un~ted States Naval Academy 
B.C.E.. Rensselaer Polytechnic lnstltute 
M.E.. Ph.D. (In progress) 11 .1verslty of South 

Carolma 
Area of Expert~m: Structures and Mechan~cs 
Professor of CIVII Engineering 
Depbrtment of Civil Englneer~ng Technology 
M~dlands Teshn~cal Inst~tute 
Columbia. South Carolma 

Paul H Wolciechowski 
B.S.M.E., MS.. Ph D .  Univemlty of Rochester 
Areas of Expertise: Plasma Physics. Control 

Systems 
Ass~stant Professor of Mechan~cal Eng~neerlng 
Department of Mechanical Eng~neer~ng 
Rochester lnst~tute of Tech~ology 
Rochester. New York 

Paul R. Wozn~ak 
B.S . Can~sius College 
Ph.D . Un~vers~ty of Massachusetts 
Area of Expnrt~se. Soc~ology 
Assoc~ate Professcr of Soc~ology 
Department of Soc~ology and Anthropology 
Western Kentucky llnlverslty 
Bowl~ng Green. Kentucky 

Secretarial StaH 
L~nda L. Madsen 
B S . Old CIom~non Domin~on Un~vers~ty 
Bue~ness Lducat~on 

Deborah F Moore 
B.S (In progress). Old Dom~n~on Un~vers~ty 
Off~ce Adm~n~strat~on 

Sandra E. Sealey 
B S \#,I progress). Old Dom~nion Un~vers~ty 
duslness Educat~on 

slipport staff 
Terence Abbott 
B S \In progress). Old Dom~mon Unlvers~ty 
fAechanlcal Eng~neer~ng 

Brenda M Landrum 
B Mus . Furman Un~vers~ty 
M Mus (In progress) Flor~da State Un~vers~ty 
Appllcd MUSIC 



APPENDIX B 
GUEST LECTURERS 

Dato 

June 3 

June 6 

June 7 

June 19 

June 20 

June 20 

June 20 

June 71 

June 21 

June 27 

Mr D Willlam Conner. Head 
ViSTOL A~rcraft Projects Office 
NASA-Langky Research Center 
Hamoton. Va. 23665 
"Reg~onal Transportat~on Plann~ng Needs. Requ~rements. and Approaches" 
D, . Gary M R~chet:o 
Department of Communlcat~on and Organ~zat~onal Behav~or 
General Motors lnst~tute 
Flint. Mich~gan 485(M 
"Dectsio+Making and Problem Solving In Mul:~d~sr~pllnary Groups" 

Mr. Thomas 8. Deen. V~ce-Pres~dent 
Alan M Voorhees and Assoc~ates. Inc. 
Westgate Research Park 
McLean. V~rg~n~a 22101 
"Trends In Urban Transportat~on" 

Mr John Sean. Chatrman 
V~rg~nta Metropolltan Areas Transportatlon Study Corn~n~ss~on 
1320 Harmon Avenue 
Norfolk. V~rginia 23510 
"Transportat~on In tbe T~dewater Area In the 1980's" 

Mr. Robert L. Paull~n. Divts~on Ch~ef 
Offtce of R 8 D Pol~cy 
Department of Transportation 
400 7th Street. S W. 
Wash~ngton. D.C. 20590 
"Techn~cal Resources In Transportat~on' 

Mr. R~chard M Cornelius. Attorney 
13629 Warwlc k Boulevard 
Newport News. Virg~n~a 23606 
"Transportat~on and Land-Use Plann~ng.' 

Mr Joseph Paulus. Transportat~on Planner 
2017 Cunnlngh~m Drtve 
H ~ n p t o i .  Virglnta 23666 
"Tr sportat~on Planntr,g In the V ~ r g ~ n ~ a  Pen~nsula D~str~ct ' 

Commander Lee Carlson. Comptroller of 5th Naval D~str~ct 
Headquarters for Naval Pistr~ct 
Comptroller's Offlce 
Naval Base 
Norfolk. Vlrg~nta 2351 1 
"Development of a Publ~c Trans11 Systern as an Alternative to the Automob~le" 

Mr Charlie M Floyd. Manager of Personnel 
Ne::prt News Sh~pbu~ld~ng and Dry Dock Company 
4101 Wash~ngton Avenue 
Newport News. Vtrg~n~a 23605 
"Attempts by Newport News Sh~pbu~ld~ng and Dry Dock Company to Overcome Transportat~on 
D~ff~cult~es ' 

L. Dav~d Krueger. Transportatlon Planner 
Southeast V~ rg~n~a  Plannlng Dtstrtct 
110 W Plume Street 
Norfolk V:rg~n~a 23510 
"Transportat~on Plann~ng In the Southeast Vlrg~nta Dtstr~ct' 

Dr John Dlckey. D~rector of Urban and Rey~onal Studtes 
V~rg~n~a  Polytechnic lnst~tute and State Un~vers~ty 
Blacksburg. ' lrglnla 24061 
"Metropolltan Trensportatlon PI? ,r8ng and Technology" 

Mr. Jess Ross. Ch~ef Management Supporttng D~v~s~on. 
and Mr Eugene Mason. Head. E-iergy Reduct~on Comm~ttee 
NASA-Langley Research Center 
Hampton. V~rg~nta 23665 
"Langley Research Center's Effort to Get Employees On and Off Base Durrtng Peak Hours ' 



July 1 

July 3 

July 11 

July 16 

July :8 

July 25 

August 5 

Dr. Denos Gazis. Oinrctor of General Sciim Oeparbnent 
IBM Research Center 
BOX 218 
Yorktown Heights. Mew York 10688 
"Computers and Traffic Control" 
Mr. Bill Snyder 
NASA-Langley Ressarch Center 
Harmon, Virginia 23665 
"Civ~l Helicopters" 

Mr. Robin K Ransone 
EnQineering Science and Systems 
Thornton Hall 
University of Viqinia 
Charlottesville. Virginia 22901 
"lntra-Airlmne Transportation System in Virginia" 

Ms. Jane Jacobs (Teleconference) 
C/O RBnQm House 
New York. New York loses 
"Plann~ng in American Cities" 

Col. 0. E. Hicks 
Peninsula Transportatrocr Ccmmission 
Harnptcm. Virginia 23666 
"The Role oi the Peninsula Transportation (hmmmrn . . .. 
Mr. Jack Schnell, Director ot Research 
Americtn Tramct Association 
475 L'Enfant Platq West. S.W. 
Washington. O.C. MOe4 
"The Trantpoftation Decision-Making Process and Labor/Jurisdictional Issues" 

Dr. R. Buckrmnster Fvllar 
3508 Market Street 
Philadelphia. Pennsylvania 191 W 
"T:ansportation in the City of the Future" 

Dr. Frank Cokord, Charman 
Department of Political Science 
Tufts Un~vewty 
Medford. Massachusetts 
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John Jantzen Minneapol~s. M~nnesota 

Clarence Johnson Hampton C~ty Hall 
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APPENDIX D 
ORGANIZATION OF THE DESIGN TEAM 

A. Pdtminary Study 
To attatn the goals of the project withtn an eleven- 

week pertod. the design study was organtzed tnto varlous 
phases. Inttially. participants were dtvided into two bamc 
groups for preliminary study: 
Group A (Transportatton Group B (Modal Supply) 

Demand) 

T. W. Mason. Chatrman L.F. Darby. Chairman 
G. R. Arnold J. W. Bird 
C. M. Brooks W. E. Cobb 
N. H. Erb J. E. Cross 
C. F. Fromme. Jr. J. C. Ficht 
0. 0. Harmata L. G. Keeter 
V. J. Stephens E. E. Niemi. Jr. 
A. Van Gelder 0. Warner 
W. D. Wilson P. H. Wolciechowski 
P. R. Wozniak 

8. Group Assignments for In-Depth SYady 
Following two weeks of preliminary rnvestigation. 

the destgn team organtzed ttself tnto five task groups: 

Task Gmup I (Wewater Questionnaire Analysis) 

J. C. Ficht. Chatrman L. G. Keeter 
J. W. Btrd T. W. Mason 

Task Group ll (Urban Transportation Modes) 

C. F. Fromme, Jr.. Chatman E. E. Ntemt. Jr 
J. W. Btrd V. J Stephens 
J. E. Cross W D Wllson 
L. F. Darby P. H. Wojctechowsk~ 

Task G~rocrp UI (Transportation Demand 
Modifiiation~lUodal Choke) 

W E. Gobi. Chatrman J C. hcht 
G R. Arnold 0. 0. Hamata 
J. W. Btrd T W Mason 
L. F. Darby A Van Gelder 
N H. Erb D. Warner 

Task Group IV (Transportation 
Decision-Making) 

V J. Stephens. Chatrman L G Keeter 
G. R. Arnold T W Mason 
W E. Cobb A Van Gelder 
J E. Cross D. Warner 
N H. Erb P R. Wozntak 
D D Harmata 

Task Group V (Ideal Cities) 

P R Wozntak. Chatrman A. Van Gelder 
C M. Brooks D Warner 
L F. Darby W. D Wtlson 
T W Mason P H. Wojc~echowsk~ 
E. E Ntemt. Jr 

As the prolect evolved. new areas needeo to be In- 
vesttgated, and as a result, one new group was formed. 

Task Group VI (Transportation and Urbanization) 
0. Warner. Chatrman L. F Oarby 
C. M. Brooks P R. Wozn~ak 
W. E. Cobb 

C. Chapter Coordinators 
As efforts of the Task Groups neared completton. 

the~r res~lts were rncorporated systemattcally Into the ma- 
lor secttons of thts report The following chapter coordlna- 
ton  were pr~marrly responstble for the organvatton of 
chapter matertal. 

I. Planntng for Urban Change . . D Warner 
II. Transportatton Techn3logy . . J W Btrd 

111. Transportatton and Modal Chotce J. C Ftcht 
IV Transportat~on and Dectston- V J Stephens 

Maklng In T~dewater 
V Summary. Conclustons. and. L F Darby 

Poltcy Opt~ons 

D. Additional Committees 
Durtng the second and thtrd weeks ? commtttee was 

formed to attempt to deflne the general dtrectlon to be 
taken by the destgn team 

Task Outline Group 

P H Wolctechowskt. D Warner 
Chatrman P R. Wozn~ak 
N H Erb 

Durlng the last four weeks of the project. the follow- 
lng commtttees were establtshed. 

Editorial Committee 
M Z S~ncoff C M Brooks 
J S Dajant 

Illustration and Oral Presentation Comm~!tee 

J W Btrd. \=hawman A Van Gelder 
L F Darby P H Wojctechowsk, 
L G Keeter P R Wozn~ak 
T W Mason 

In the last t ~ o  weeks the following cornm~ttee was 
establtshed 

Alice-in-Wonderland Committee 
J C fichl. J W. Brrd. Charrrnen 
L. R. Darby 



THE USE OF MODELS IN TRANSPORTATION - 
The systems approach to planning and problem-sohr- 

Ing has been h~ghly acclaimed, and model~ng IS an in- 
herent part of this approach. Webster def~ned a system as 
"a set or arrangement of th~ngs so related as to form a 
whole . ." In further def~n~ng th~s word. he lmpl~ed that 
these "th~ngs ' are Interrelated and interact in some man- 
ner. Thus in modeling. one must first determ~ne the compo- 
nents of a process and then determine In what ways these 
components are interrelated and Interact. 

This concept a very simple and fundamental to logl- 
cal th~nk~ng; ~t IS used when a complex problem can be 
decomposed into several simpler ones. the simpler prob- 
kms analyzed. and then an overall solution obtained by In- 
terconnecting the Individual solut~ons. The diff~culty w~th 
this metnod. homer .  IS that ~t requires a h~gh level of pa- 
tience and d~scipkne. The first questions to be asked are. 
"What IS the problem, what are the goals and objectives. 
what does one want :o know, and where does he want to 
go?" In many cases the main problem is that the answers 
to these questions are not known. The arly thing that m~ght 
be known is that there IS a problem For ~nstance, one 
might know that the system is not operating In the desired 
manner but mrght not know how the system should 
operate. In the systems approach. modeling IS used to galn 
an ~ns~ght Into many of these quest~ons. 

Deutsch has ~nd~cated that a model serves at least four 
separate funct~ons: organizing, heuristic, predicting. 
and mearuring. A model organhs when it orders. ar- 
ranges. and relz es apparently dislo~nted or d~sparate 
facts. It IS heurisI& when it leads to new perceptions and 
new Ir qhts. When Independent variables are manipulated 
or controlled. models can be pmdkthm, ylelding outcomes 
that can be quantified and measured (1). 

Modeling as applted to system theory assumes 
cause-dfect relat~onsh~p for the components of the 
system. Two popular model~ng methods are mathemat~cal 
model~ng and block d~agram modellng Mathemat~cal 
model~nq IS a well-known and h~ghly formalized system 
usually requlrlng mathemat~cs beyond algebra and trig- 
onometry (2. p 21). Block diagram models conslst of 
blocks showing the varlous processes and thetr tnterreh- 
ttonsh~p. The Inputs to these blocks are cons~dered the 
controll~ng var~able wh~le the output IS cons~dered the con- 
trolled vanable. In most s~mple block d~agram models, the 
name of the process IS s~mply Inserted In the block. 

A Srnpte Block Chaptam Model 

In models provid~ng more ~nforrnat~on. the equations relat- 
Ing the output to the Input are placed In the block In effect. 
when th~s IS done, use IS made of both the mathemat~cal 
and block diagram model~ng conceprs The equat~ons glve 
the relat~onsh~p between the Input and the output and IS 
called the transfer funct~on. In formal model~ng. the maln 
concern IS to f~nd the transfer functions of the varlous 
blocks Thus. the system IS completely characterized In 
,vat the "natural" tendency of the system to respond to In- 
puts IS found. Once th~s IS done, the response of the system 
to any tnput can read~ly be predicted Th~s atd In controll~ng 
systems and to predtct~ng the reactlon when certaln events 
occur makes model~ng a very valuable potentla1 tool for 
plann~ng. 

Model~ng has been widely used In transportatlon for 
many years. Tradit~onally, model~ng ~n transportat~on had 

been centered around only two sub-systems of transporta- 
tlon: namely. that of predicting future transport,Btton needs 
and that of traff~c flow. These areas are highly speclallzed 
and. In most cases, those work~ng In one area have had lit- 
t k  comrnunlcatlon w~th those In the other area. An In- 
vesttgatton w~l l  show that those concerned w~th predicting 
future transportatton needs (and associated areas) have 
been chiefly economists and civ~l eng~neers and that typi- 
cal transportatlon studles have been concemed ma~nly 
w~th pred~ct~ng future needs. 

Much tnterest has been developed In trafflc flow 
model~ng In recent years. Soph~stlcated mathemat~cal 
models for network flow (traff~c volume flow) have been 
developed w~th impetus comlng from those tn such f~elds 
as etectrtcal eng~neering, phys~cs psychology, operations 
research. and mathemat~cs. 

Modds (or Predicting Future TmuporIatkn hbedr 
As a basis for mak~ng predct~ons. these models have 

trad~t~onally ut~l~zed three maln variables; I e.. land use. 
population. and economlc activity. Us~ng such ~nfor- 
matlon. mathemat~cal models have been des~gned for trip 
generation. trap dlstr~bution, modal split. traffic asslgnrnent. 
and land use. Tr~p generation s concemed w~th the num- 
ber of trtps that orlglnate or term~nate with~n each zone. 
Usually. tr~ps w ~ l l  be strat~f~ed according to purpose. Tnp 
d~stribut~on IS concerned w~th the zone to which a trip w ~ l l  
be made Or~gindest~nation data are used In making th~s 
detenn~nat~on. Modal spl~t is concerned w~th splitting the 
trlps between varlous modes of transponatlon whereas 
traff~c assignment IS concemed w~th asslgnlng tnps to 
d~fferent routes ava~labk to each mode. For study pur- 
poses. a typlcal classif~cat~on of land use .n~ght be res~den- 
t~al. ~ndustr~al. commerc~al, publ~c and semi-publ~c. water 
area. vacant. and m~scellaneous Some of the well-known 
models are as follows (4. pp. 275-3601. 

a Trip Generat~on Models 
1 Land Area Tr~p Rate Analysis 
2 Cross Class~f~cat~on Analys~s 
3 Regress~on Pnalys~s 

b Tr~p Dlstrlbut~on Models 
1 Growth Factor Methods 
2. The Gravity Model 
3 The lnterven~ng Opportun~ty 
4. The Compet~ng Opportun~ty 

c. Modal Spl~t Methods 
1 Tr~p End 
2 Tr~p Interchange 

d Traff~c Asstgnment Models 
1 All-or-Noth~ng Ass~gnments 
2 Dlvers~on 
3 Capac~ty Restra~nts 
4 Traff~c Research Corporat~on Method 

e. Land Use Models 
1 Multiple Regress~on 
2. Access~b~l~tf 
3 Scnne~der Gpportun~ty 
4 Dens~tv Saturatlor~ Gradlent 

Traffic Flow Models 
Two bas~c approaches to traff~c flow model~ng are In 

current use (3. p 346-358) 
( I )  The macroscopic or continuum model treats the 

flow of h~ghway traffic In a manner slmllar to that of f lu~d 
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flow. The flow of vehicles is considered to be continuous, References 
and part~al differential equations (instead of ordinary 
di,,erentlal equations, am to describe its dynamics, 1. 3eutsch. Karl W. "On Gommun~catlon Models In the 

hrivat~ves are given In :erms of ~ I I  % and separation dis- Social Sciences." The Public Opinion Quarterly. 16: 

tance. 360-361 (Fall. 1952). 
2. Dorf. R.C. Modern Control System. Readlng. Pennsyl- 

vanla: Addison-Wesley, 1974.- 
(2) The microscopic or car-following model treats 

each vehicle and ~ t s  driv~, on an individual baas. The 3. Leondes. C.T.. Edltor. Control and mnamics Systems 
dr~ver IS cons~dered to be followtng a str~ng of vehicles in Advances in Theory and Applications. Vol. 10. New 
front of h ~ m  and the model takes Into account the re,:tion York: Academ~c Press. 1973. 
time of the dr~ver *Q outside stimuli. h e  dynamics are de- 4 Paquette. R J . Ashford. N. and Wright. P.H. 
scr~bed by ordir, ~,:!,'-?ntial equations which may be Transportation Engineering Planning and Design. New 
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APPENDIX F 

WASTED ENERGY AND THE 
EPA FEDERAL DRIVING CYCLE 

Cons~der a very s~mple cycle cons~sttig of a constan: 
accelerat~on to crucse veloc~ty, a constant speed 
cruise, followed In turn by a constant decelerat~on tc stop 
The rnechanlcal energles assoc~ated wlth the three modes 
shall be labeled Ea. Ec. and Ed respectlvely. For conve- 
nience, change in vehlcle elevation w~l l  not be cons~dered 

Ec - .012Y4 [ 1 + 167 - ( 5 )  
(no hills). The sum of the energles associated with ac- 
celerat~on and crucse IS 

whlch denotes the mechanical energy that must be sup- 
pl~ed to the vehlcle by ~ t s  powerplani via the transmlsslon. 
The energy of deceleration Ed, on the other hand, IS nor- 
mally wasted In the brake linlngs. Ncw let us characterize 
the drlvlng cycle by a parameter X deflnc?d by 

Consequer~tly X ran~ss from a value of zero to un~ty, tnd 
represents that fract~on of the total mechancal energy ap- 
plied to the wheels which IS theoretically capzhle of bang 
recovered upon stopplng and stored for reuse. 

To obtaln estimates of the above quantltles, we must 
write the vehicle equation of motion and choose some 
representative values for vehlcle parameters, The general 
equation of mot~on is 

where F IS the appl~ed propulsive force at the wheels. R the 
rolling reslstance. D the aerodynamlc drag, and d the 
angle of grade In rad~ans (whlch are taken to be zerc hz:e). 
The symbols W and g denote the vehlcle welght and ac- 
celerat~on of gravlty respectlvely, wh~le R and D are defln- 
ed by 

where the numerlc 0012. deflnlng the fractlon of we~ght 
contr~but~ng to rolllng reslstance. IS a commonly used 
"handbooi" value The deflnltlon of aerodynamlc drag IS 

standarc nomenclature. Cg, q, and S are the drag coeffl- 
clent. dynamlc pressure. and vehlcle frontal area respec- 
tlvely 

The mechanlcal power requlred by the vehlcle IS ob- 
tamled by solvlng equa!lon (2) for F and multlplylng by 
veloc~ty. 

where alg and d/g represent the vehlcle accelerat~on and 
decelerat~on as fractions of the acceleratlon of gravlty 

For vehlcle parameters. assume that 

W = vehicle veight = 4000 lbs. 

CD 
= drag coeff ic ient  = .40 

and to examln? a spec~flc drlvlng cycle. take 

a = vehicle acceleration = 5 f t l s e c  2 

Vc = cruise velocity = 44 f t l s e c  

d = vehicle deceleration = 6 f t l s e c  2 

Dc 
= cruise distance = 1930 f t  

These numbers correspond to the cycle ~llustrated In 
Flgure F-1 whlch IS 60 seconds long from start to stop and 
coven a total dlstance of 2.285 ft Also shown ~n Flgure F-2 
are the force and power curves for the cycle. 

From the formulas for energy and the numerical values 
spec~fied above. note that 

E~ = 245 hp-sac 

E = 250 hp-sec 

E = 201 hp-sec 
d 

Cortsequently the total work done on thn vehlcle 1s 

f t l b s  FV W = 6 + E = 495 hp-sec, P = F V  p - 550 h~ 9 ( 3 )  m a c  
sec. 

and the mechanlcal e,lergy IS just the ttme Integral of and lhe naxlmum reclaimable energy Is 201 hp-sec The 

power parameter deflned by equatlon 1 IS then 

Nonr for the slmple drlvlng cycle described above, cons~st- 
Ing of a constant acceleratlon followed by a constant 
speed crulse and termmated wlth a constant decc!leratlon. 
expllclt expressions can be obtalned for the energles of all 
three modes. 

whlch lmpl~es that a I~ttle over 4110 of the +nechanlcal work 
suppl~ed to the vehlcle would be wasted as heat In the 
brakes for thls example Admittedly th~s 1s a contrived 
result based upon an over-s~mpl~f~ed model. but what IS 

sumewh31 surprlslng IS that almost the sane result IS ob- 
tat~nd for a much more reellstlc example, namely the EPA 
drlvlng cycle used for emissions eva;uatlon 

The baslc EPA Fedeiai Drlvlng Cycle (FDC) shown In 
Flgure F-3 sonslsts of I7  start-stop drlvlng cycles of 18 to 
789 seconds durat~on 1n.erspersed with ldllna tlmes of from 



FIGURE F-1 
ONE MINUTE CYCLE KINEMATICS 
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FORCE & POWER REQUIREMENTS 
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3 to 38 seconds The entire schedlue time IS 22.9 mlnutes 
durlng whlch the automobile covers 7.5 mlles. With the 
veh~cle parameters previously used, the schedule was 
analyzed to trace the ut~llzat~on of energy. ' Since Periods 
of constant acceleration or constci~t cruse veloc~ty (as In 
the s~mple model) are unreal~st~c to ~dentify, only the total 
mechanical work Wm delivered to the veh~cle end the 
theoretically recoverable energy Wd were calculated. In 
Table F-1, the results are summarlzed for each cycle along 
w~th totals for the entlre schedule. 

Consider the first cycle. 150 seconds in duration. of 
the 714 hp-sec of work delivered to the vehlcle, 319 hp-sec 
are potentially available for storage upon deceleratlon. 

' Dunn. H.S. and P H Wojc~echowsk~ "H~gh-Pres- 
sure Hydraul~c Hybr~d w~th Regenerative Brak~ng." Pro- 
ceedlngs of the 7th IECEC. San D~ego. Californ~a. Sept. 
1972. Pp. 989-995. 

yleldlng a value of X equal to 0.431. In other words. about 
43 percent of the expended energy IS available for 
reclaimat~on. For the ent~re schedule. X equals 0.381 whlch 
means that about 38 percent of the expended energy IS 
being wasted In the brake hning-r alternatively. !s po- 
tent~ally available for reuse. 

Observe that the two long cycles. numbers 2 and 10. 
have the lowest values of X and hence represent the main 
source of energy dissipation In the schedule. Together, cy- 
cles 2 and 10 sccount for almost half the distance traveled 
(3.5 miles). W~thout these two Cycles. a total Wm of 5.118 
hp-sec wolrld be supplied to the vehicle with 2,675 hp-sec 
Ideally recoverable, which results in a value of X equal to 
0 523 for a four-mile trlp The significance of th~s f~gure can 
be appreciated by observ~ng that the resulting schedule. 
conslstlng of many short start-stop cycles. 1s not unl~ke that 
of a city bus. suggesting the possiblllty of the need for Im- 
med~ate research and development of the hybrld bus allud- 
ed to In Chapter II. 

V (mph) 
60. 

TOTAL TIME: 1371 SECOlYDS = 22.9 MINUTES 
DISTANCE TRAVELED: 39316 FEET = 75 MILES 

40. 
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F ~ g u r e  F-3 EPA DRIVING SCHEDULE 

FIGURE F-3 
EPA DRIVING SCHEDULE 



TABLE F-I 

ENERGY ANALYSIS OF EPA DRIVING SCHEDULE 

t t~ D Vmax W m Ed E~ P~ X 
Cycle sec sec ft ft!sec hp-sec hp-sec hp-sac hP 

1 150 104 3555 47.5 741 319 422 7 12 ,431 
2 190 169 10352 832 2518 490 2028 14 90 195 
3 60 50 1 944 53.6 518 258 260 10 36 497 
4 40 26 745 44 2 266 179 87 10.23 634 
5 66 57 2367 53 1 565 240 325 9 91 ,425 
6 54 41 1105 38 1 253 131 1 22 6 17 51 7 
7 70 51 1 333 39 6 295 1 54 141 5 78 522 
8 52 34 890 389 238 140 98 700 586 
9 83 72 1707 42 0 450 262 1 88 6.25 ,583 

10 1 93 190 71 53 5 0 3  1149 278 871 6 05 ,242 
11 72 63 1981 41 8 373 1 48 225 5 92 396 
12 70 47 1099 41 5 257 1 36 121 5.47 ,531 
13 60 51 1 469 39 6 299 1 33 1 66 5 86 446 
14 30 18 360 345 151 114 37 8 39 752 
15 60 47 32.3 200 92 108 4 26 ,460 
16 70 61 1 1046 546 42.7 360 1 86 174 5.90 518 
17 51 29 660 32 9 153 85 68 5 28 ,553 

Total 1371 1110 39316 8785 3343 5442 381 

t - durat~on of complete cycle 10 - drlvlng tlme of cycle 
D - d~stance traveled ~n cycle Vmax - maxlmum cycle veloc~ty 

W - mechan~cal work done on veh~cle Ed - reclaimable energy 
- energy lost to fr~ct~on PD - average power requ~red 



APPENDIX G 

Tidewater Transportation Survey 
Background 

This questionnaire was sponsored by the Virginia to respondents by the Jaycees. Of this number. approx- 
Metropolitan Areas Transportation Study Commission. The imately 1,700 were returned. 
questionnaire was developed by Mr. D. William Conner and 
Mr. Bobby a. Batten at NASA and was distributed by the Return1 i questlonnaires were scored by the staff of 
Virginia Metropolitan Areae Transportation Study Commie- the computer center at the Un~vers~ty of V~rginia under the 
sion with the cooperation of the Tidewater Jaycees. An direction of Dr. Ira Jacobsen The results were evaluated 6s 
estimated ten thousand surveys were personally delivered part of the NASA-ASEE System Design Team Project. 

A. BACKOROUND INFORMATION 

To date a total of 1,667 questlonnaires have been 
returned, scored, and run through the computer. This sam- 
ple of questionnaires can be described according to the 
following demographic factors: 

1. Age 
2. Sex 
3. lncome 
4. Marital status 
5. Occupation 
6. Education 
7. Automobile license 
8. Own auto 
9. Day or nig9t work schedule 

1. Age: 
The mean average age for this sample is 41.2 years 
with a median age of 39.73 (std. - 10.5 yrs). Age dis- 
tribution is as follows: 

TABLE Q 4 
Age Distribution in Percentage8 

2. sex: 
More males than females completed VMASC ques- 
t~onnaire with 1,052 males return~ng the forms as 
compared w~th 597 females wh~le 17 responden::$ 
were undec~ded!' 

3. Imnu: 
Table G-ll preselds percentage breakdown of re- 
spondents In different income levels. The $10.- 
000-$19.000 lncome bracket contains .he most fre- 
quently chosen income range 

4. Marital Status: 
Seventy-one percent of the population were mar- 
ried as opposed to twenty percent who were 
single. SIX percent were supporting dependenls 
(seperated, divorced, or widowed) while 1.6 per- 
cent chose to leave th~s questlon unanswered. 

5. Primary Occupation: 
The sample drawn by the Jaycees appears to be a 
composition of two major occupatior al levels, pro- 
fessional and manager~al, w~th there m o  groups 
representing over 60 percent of the respondents. 
Considering the group membership of the Jaycees. 
these demographic characterist~cs of the sample 
populat~on are not surprising. Table G-Ill presents 
3 further breakdown of thesample Into different 
occupational backgrounds. 

TABLE Q-lll 

Occupational Breakdown in Percentages 

Homemaker 
Student 
Sales 
Craftsman 
Szcretary. Clencal 
Professional 
Farm~ng. Flsh~ng. Forestry. etc 
Manager. Off~ce Executive 
Other 

6. Education: 
Almost f~fty-n~ne percent of the sample had at least 
some coiiege educat~on and over 13.6 percent had 
advantaced college degrees. Th~s IS slightly above 
the nat~onal average. 

7. Miscellaneous Characterislicr: 
Ninety percent of tho population responded "yes" 
to "DO you have an automobile driver's Ilcense." 
wh~le 84 percent sa~d they owned a car. Almost 15 
percent of the sample d ~ d  not own a car. Only 3 7 
percent of the sample ind~cated that they worked 
at n~ght. 

6 QUESTIONNAIRE 

T.ULE Q-I1 1. Attitudes on City Living 

Income Dlstrlbution In Percentages Quest~on 1 measures att~tudes towards c~ty l ~ v ~ n g  

25.2 
uslng a 7-po~nt L~ken-type scale ranglng from "agree very 

UnJer 10,000 
10,01K)-19.000 36 7 

much" to "d~sagrbe very much " The questlonnalre lists SIX 

20.000-29,OCN 17.7 
character~st~cs assoc~ated w~th c~ty llvlng wh~ch are as 

30.000-39.000 6.8 
follows. 

40,000- 7.1 trafflc 

Blank 6.4 good shopplng 
pollution 

PIWEDING PAGE BLANK NOT llWLW ,8, 



TABLE G-lV 

entertainment. soc~al and cultural opportunities 
nose 
not a safe environment 

CHARACTERISTICS OF CITY LIVING 

The respondents were asked to agree or dlsagree wlth 
statements regarding each of the above characteristics 

Table G-IV presents a summary of responses In per- 
centages to each of the six questions 

I dislike clty (ur- 
ban) IivinQ because 
of traffic 

I like city (urban) 
livlng because of 
the good $hopping 

I dislike city (ur- 
ban) living because 
d pollution L 
I like clty (urban) 
livlng because of 
the entertainment. 
soclal, and cultural 
opport~n~ties 
I dislike city (ur- 
ban) llvlng because 
of noise 

I dislike city (ur- 
ban) living because 
11 IS not 3 safe 
environment 

Results seem lo ~nd~cate that respondents had no 
strong agrsements or disagreements toward statements 
mrds In quest~on one The most frequently occurring 

I Percentage of Respondents in Different Attitude Categories 

response (mode) for ali subquestions was .'agree some ' -  

4lm 
Very Much 

21.1 

21 5 

24 3 

31 7 

19 9 

20 7 

Relatlvoly stronger responses were found for two clty 
characteristics The sample popuiation ~ndlcated some 
Loncensus on pollut~on as a nonattractant In clty l~vlng 
wh~le agreelng with rne statement that clty l ~v~ng  offers the 
advantages of enterta~nnent and culti~re 

bm 
Some 

29.9 

30.7 

26.6 

25.4 

28 2 

28 5 

A o ~  
Much 

16.6 

23.8 

17.1 

23.8 

15.6 

13.2 

2. Choice of Living Environment 

Ouest~on No 3 explores urban versus suburbar~ Iiv- 
Ing preferences It is assumed that. gaven an adequete 
mass transportatlon system. :nd~v~duals would prefer to live 
in more remote areas 11 they were s11ll able to enjoy !he ad- 
vantages of city l ~v~ng  About slxfy percent (625%) res- 
ponded ' yes' to this questlcn, while twenty-four percent 
re:.ponded ' no 

No 
Opinion 

9.2 

7.6 

14.0 

9.4 

14 4 

11.8 

TABLE G-V 

3 I f  you could be p. . Jed wlth a hlghly deslrable publ~c 
transportatlon sys' 1 of future desien that would meet 
you1 requirements, would you llke to live In an epviron- 
men! removed from the city? 

Yes 
No 
No oplnlon 

D i u g r n  
Vary Much 

5.8 

2.8 

3.7 

2.8 

5.1 

5.1 

D i u g m  
S o w  

12.0 

9.1 

10.2 

4.8 

12.3 

15.6 

3 . 1  ransportation System Characteristks 

Table G-VI presents the mean ranks and standard 
deVlatlons for each o; !I-? transportatlon system charac- 
rerlstlcs 

TABLE G-VI 

- Rank 
Characteristics X Std. order 

Easlly access~ble 2 6  1 8  1 
Fast 3 9  1 9  3 
Cheap 4 5 2.05 5 
Modernlattractiveicheap A7 1 5  6 
Operated with frequent service 3 9  1.9 3 
connected to large number of 

pclnts withln my region 4 7  2 0  7 
Dependablllf , 3 5  2 0  2 

Dlmgm 
Much 

5.0 

4.5 

4 1 

2.1 

- 4.4 

5.2 



4. "Aasssibility" Defined 
The results found ~n Table G-VI lndlcate that 

transportatton system characWnstcs were relattvely non- 
dtscnminating Items In terms of the sample populat~on's 
chotces It IS lnterestlng to note that accessibiltty was rank- 
ed higher than cheapness. A stmilar statement can also be 
mads for dependahlily. lndicatlng that the po!entral con- 
sumer values acCSS~b111ty and dependabrlity over cost fab  
tors. 

Although the results found m Table G-VI indtcate 
that transportatlon system characterlsttcs were relatively 
nondtjcnminat~ng Items tn terms of the sample popula- 
t~on'scho~ces. tt 1s mterestlng to note that accessibil~ty was 
ranked htgher than economy. A Stmtlar Statemen- can also 
be nrade f3r dependability. indlcattng that the potenttal 
consumer values accessibil~ty and dependabtlity m r  cost 
factors 

Table G-VI ~ndtcated that accessibtlity was ranked 
by . .e Sample populat~on as the most important charac- 
tens!e of mass transportatlon. Cluestion number five asked 
the responaent to indlcate h.3 definit~on of .'accessibility". 
Tatle G-V:I presents a summary of responses to thls ques- 
tiuq. 

TABLE G-Vn 

Percentage ol Responses to Question on Accessibility 

I me&i one of the followtng as the maximm acceptable 
when I descrlbe public transportatton as easth; accessible 

4 mtk3 from home (auto parking 
avatlsble) and 3 blocks from work 13 7 O b  

3 miles from home (auto parhlng 
avsllable) and 3 blocks from work 6 300 

2 miles from home (auto parklng 
avatlab;e) and 3 blocks from work 28 2'0 

No opc~fon . . .  15890 
None ot the above--1 mean - mtles 

from home and - blocks frc ,n work . . 35 8"3 
--- 

Twenty-e~ght percent defined 'accesslo~lity" as 
public transwrtation whtch 1s two miles from home and 
three blocks from work. whlle thirty-f~ve petcent held opl- 
itons whlch were not included on th~squest~onna~re A ran- 
dom sample of thts !hlrty +rcent .ndicated a datin~tion of 
less than two m~les from home and three blocks from work 

5. "Fast ' Defined 

Speed ras also perceived by the sa-.,pie populat~on 
as a relatively important characterlstlc of an effectlve 
publlc t-znsportation system 

Trac~ixxtation was descr~bed as fast most fre- 
quentlv as twenty minutes to hdrk and twenty mlnutes to 
major en:ertainment. shopping. and social facilities Table 
G-VIlI presents a percentage 9reakdowc of responses to 
each category 

- 
TABLE G-VIII 

Percentage of Response to Cueeiun 6 

6 When I describe transportatlon as fast. I mean one of the 
fc,ilowlng as acceptable 

30-45 mintltes to work 5 doo 
30-45 tnl;lutes to work ..,u 30-45 rnlnutes 

to ma,or en'ertainment. shopolng 
and soc~al fac~l~t~es 6 2'0 

30 misutes to work 5 Oo0 
30 m,nutes to wcrk and 30 rnlnlrr9s to 

m a p  entertalnmenc shopping. and 
--la1 fac~ltt~es 13 1 ",o 

25 mlnutes to work 3.7'0 
25 mtnutes to work and 25 minutes to 

major entertatnment. shopping. an0 
soc~al facil~ttes 9 9". 

20 m~nutes to work 6 9'0 
20 mcnutes to work and 20 mtnutes to 

malor entertarnment. shopptng. and 
soc~al fac~lit~es 21 5". 

15 mlnutes to work 6 2"0 
15 mtautes to work and 15 mtnutes to 

rnalor entertalnment. shopping. and 
soc~al fac~l~t~es 17 40s0 

None of the above1 mean . . 4 To0 

6. "Cheap" Defined 

uVh~le economy was not ranked as a relatively Irnpor- 
tan: system character~otlc. there was a general consensus 
on the part of over half the respondents on agreeing that a 
"cheap system should charge less than the operating 
costs of a private vehlcle Onlv twenty-SIX percent of tne 
sample popular~on whc responded to this questlon felt that 
publtc transportatlon should be as expensive or more ex- 
pensive than the ~ut-of-pr,cket autornob~ b cost Table G-IX 
gives responses In perc :ntages to O~est~on 7 

TABLE G-IX 

7 When I describe publ,c transportatton as cheap wtthin 
my Iiviog and worklng region. I me?? one ~f the follow~ng 

Cost sl~ghtly more than out-of-pocket expense 
for :be operatton of prlvate auto 5 8". 

Cost equal to out-of-pocket expense for the 
operat~on of prlvate adto 12 goc 

Cost equal IJ out-of-pocket expense for the 
operatlon of pr~vate auto plus parklng expense 9 4'0 

Cost less than out-of-pocket expense for the 
operation of prlvate auto &I 5'0 

Cost greatly less than cut-of-pocket expense 
for the operation of pr~va:r? auto 24 5'0 

No op~nion 6 9"0 

A randon, sample of ques:lonnaires ~ndicates that the 
model estimate sf cost is approx~rnately 51 50 pzr dav (as 
Indicated In question 8) Consequently. or!? can assume 
that !he potent~al consumer of mass transportat~on IS look- 
Ing for a system whlch will iall below this cost level on a 
daily bass 

7. Other Transportation Characteristics Refined 

Table G-X preserts perce.:ages of respcnses to ques- 
tlons 9 10 and 11 Resul:s ~ndicated llttle perieral agree- 
ment on what cor ~titutec :rewent serv:ce Twenty-s~x per. 
cent chose a 24-minute delay oetween buses as suff~c~ently 
frequent wh~le twc..ity-seven oercent would be sat~sfisd 
with -.o more th?? a 15-minute watt between scb.eduled ser- 
vice 

Regular servlce wasdeflned by f~fty-f~ve perc nt of the 
sample populat~on as meanlng rcgular service between the 
hours of 6 a r r  arrd 8 p m with less frequent runs through 
tb?! rpmalnder cf the n~ght Th~rty-!our percer~t a1 the ;am- 
pie deslred servlce beyond the hour of m~dn~ght 

The need for inter-modal mass transportatlon was per- 
ceived by almo- seventy-five percen! of the samrlle 
populatio. -ty-three "ercent agreed stfongl) to the need 
for connections between city buwz and alrports or lnterc~ty 
tram stat~ons On+, seven perceqt dlsagresd 



TABLE G-x 

9. When I s l y  trequent service. I rnean one of the followrng 
as the maxrmum time acceptable: 

30 minutes between scheduled sewrce. . . .  .29.1% 
25 minutes between scheduled servrce. . . . . . . . . .  .3.7% 
20 minutes between scheduled rennce. . . . . . . .  32.1% 
15 minutes between scheduled seservc. . . . . . .  .28.6% 
None of the above-l mean . . . . . . . . . . . .  .6.5% 

10 To k of real value to me, the publlc transportation must 
be In regular serulce: 

7 W  a.m to 7:00 p m . . . . . . . . . . . . . . . . .  .21 .8*0 
6 : 0  a.m. to 0.00 p.m. . . . . . . . . . . . . . . . . . . . . .  10.2% 
6:O a.m to 8-00 p.m.. w~th tess runs hetween 

0.00 p m. and 12.00 mldn~ght . . . . . . . . . .  .21.S9. 
6:W a.m. to 8 00 p m . w~th kss runs between 

8 00 p.m. and m~dn~ght plus some runs Setween 
m~dnrght and 6:00 a.m.. . . . . . . . . . . . . . .  36.7% 

No oplnlon . . . . . . . . .  . . . . . . .  .5.3% 
None of the above . . . . . . . . . . .  .4.4% 

11. The type transportatton suggested would also have to 
connect dlrectly wrth: malor and regronal airports, and 
lnterclty tram and bus statlons 

Agree very much . . . . . . .  461% 
Agree much . . . . . . . . . .  1 4.3010 
Agree sow . . . .  . . . .  20.240 
No oplnlon . . . . . . .  . .  .12.4% 
Olsagree some . . . . .  3 Sob 
Dlsagree much 1 2O.0 
Disaqree very much 2.2O.0 

8. Pub& Tmmpormh U.. in Future 

Fiftydght parcent responded to question tweW 
affirmatively regarding public ?rPnsportation use. b84~8 
percent of the s&npb3 indicated little perceived WS of 
future public transportation systems. 

TABLE GJO 

12. If a publr transportation P/Stdnr of the future *as pro- 
vided that met my requirements. I wouM leave my car in 
my immediate home area. 

. . . . . . . . . . . . . . . . . . .  Nearly all the time. .22.0% 
. . . . . . . . . . . . . . . . . . . . . .  Most of the trme .23.9% 

Much of the time . . . . . . . . . . . . . . . . . . . . . . . . . . .  .19.3% 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Some of the time. .18.5% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  No opinion. .4.8% 
. . . . . . . . . . . . . . . . . . . . . . . . .  Very little of the time .6.% 

Never . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4.6% 

9. Cunent Use SbWks 

Table G-XI1 pr-?nts the percentage of the sample 
whlch currently uses public transportation. S x  percent of 
the sample currently uses publr tmsportatmn to & 
whrle 80 percent uses the pnvate auto. 

TABLE G3UI 

14 Do you currently use a private auto or publ~c transporta- 
tion as your transportation to work? 

h a t e  auto . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .80.5% 
Public Transportat~on . . . . . . . . . . . . . . . . . . . . . .  .5.8% 
Blank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .13.7% - 



APPENDIX H 
REPORT ON STATUS OF URBAN UASS 

'TRANSPORTATION LEOISUlION IN 1W4 

The Urban Mass Tmspomhn Act d 1964 does noI 
praridetorledercrl~tsofaparatinghuKLs.4sfailureto 
generate operating funds sunic#mt to covsr expenses has 
been the p~lpry cause of private bus compmy failures. 
there has been much discuss~on of amending the 1964 act 
to combat the problem. 

Mr. Robert R. Nathan. preslden( of Robert R. Nathsn 
Associates (an economics consulting firm) ably presented 
the OpwaIing cost d~lemma to a submnmim8 of the 
House committee on the District d Columbia in his state- 
ment d M q  23. 1967.' He explained that nationally the 
~ofpassengcHscarriedpermrrrotransitmp(s:88 
has varied only from 46,000 to 48.000 per year from 1954 to 
1965; "In other words. if we measure productivcty per 
em- in the mass transit indushy by using the figure of 
rscrenuepessengersperempbyee.m?fintYttispracticaHy 
level over the past 11 years:'' Further. he stated that kbor 
expens8s were approximately 86 percent of all operating 
Cosrr Ot the D.C. T ~ s i t  SySIWn; "SO. With lebor costs Con- 
stituting 86 percent of the operating e~ and mth 
wage rates tumirq upwards persistently. the bgcal and tn- 
entabbe conclus~on is that the unit cost for transit opeia- 
tion inr-reases."' 

After pteviously unsuccessful attempts. a bll (S.386. 
The Emergency Urban Mass TransQortrlon Assistance Act 
of 1974) prowding for operattng assistance was passed by 
both houses of Congress and reported out of conference 
F~..bruary 26. 1974: However. thts legislztim was delayed 
indefinitely In the House Rules Committee March 6, under 
threat of Presidenttal veto.' 

As an alternative to S.386. the Nixon Admtntstration 
proposed Ieglsbt~on (S.3W5; H R. 12858) combining h~gh- 
way and transtt assistance programs tnto the Unlfled 

Tranqmtation Assistlurce Plognurr--"lKAP." thpartment 
of Transportation Secretary Claude S. Brtnegar 
acknowledged to the Senate Puolk Works Transpartation 
Subcornmitt68 oc March 12.1974 that the proposal "was a 
sgnifiimt policy change." In that ~t would contain funds 
for operatlng assstance! 

On Tuesday. July 30.1974. the House probably acted 
to effectively ktll S. 386 by voting 221-181 to send the bill 
back to House-Senate conference: The Admintstratian's 
~ i s l a t i m  rppecited on the House f bor the week of August 
12th. S. 386 would have w t e d  $800 million over an 
11 month period. while the UTAP btll as raported by the 
Public Works Commttee would expend $20 billion over 6 
years. Reasons expressed fw the unexpected refenal of S. 
386 to conference were the formation d a coalition of 
"rwnrl anU conservative representatives" Wo lab&M Me 
btll a "tngcity boondoggle "' Rep. Del Clawson (R.-Calif .) 
pointed out In floor debate that the bill would have g m  
New York C~ty and northem New jeRey more .money than 
the comtnned amounts for Los Angeles. Chcago. Ph lWC 
phia. Detroit. San Franctsca. &ston. and Washington. say- 
tng "It 1s not a bigcity bill. ~t is a singlecity bill."' 

The sngleclty thrust of S.386 ratses an ~mpwtant 
nattonal policy qwst~on: Should federal operatlng cost 
assistance be aimed at urban transportat~on users havtng 
the greatest need. regardless of whether such an approach 
happens to dtrectly convey much more money to one urban 
m a  than others (the resul of enacting S. 386). or should 
the dtstnbutton of federal trans1 mOney be more closely 
tced to popubt~on (the general resul of UTAP)? It should 
-9 noted that whtle S. 386 would have prov~ded sgntfl- 
..c~:tly more money for the fdew York City Area than any 
other. New York City "alone has about 4b percent of the na- 
t~on's subway and bus riders."' 

' Hearrng on H.R. 7602 Before Subcomm. No. 3 of the 
House Comm. on the Distrrct of Columbra. 90th C.*ng.. !st 
Sess. (1967) 

Id. at 17 

'Id. at 19 

' 32 Cong. 0. 685 (1974) 

' Id. 
' Id. 

' N Y T.mes. July 31. 1974. at 1 

' Id. 
* Id. 



APPENDIX I 
STATUTORY POWERS OF VIRQWA'S REGIONAL 

AGENCIES HAVING RESPONSIBIUTV FOR 

fhe most important statutory powers of Virginia's 
rqional agencies are set out below. The w i e s  also 
have powers i ncMta l  to canying odt therr legislative 
mandates. (All references are to the Virginia Code .Anno- 
tated. 1973 Replacement Volume.) 

1. To perform the Planning envisioned by the 
Virginla h a  Development Act (§15.1-1404(a)). 

2. To make and mter into contracts. and to obtain 
grants from both the federal and state governments 
(5515.1 -1Q04(b) (4145)). 

For transportation distrccts located wlthin a 
metrapolitan area whdy  within Virginra: 

1. To "construct or acquire. by purchase w lease. 
the translt faciltt~es specifled in (their1 transportatton 
p(a-t(s)" (once those plans have been drawn). iVa. Code 
Ann 515.1-1357(a) (2)). 

2 May contract w~th private cornpantes and the 
counties and cities wlthin the d~s:rict for the operat~on of 
transit facllitles. but may operate such themsebes unless 
private operatton 1s ~mpractical. (8515.1-1357(a) (3)-(4)). 

3. "To exercae exclustve control. .of matters of 
mgulatatlon of fares. scheaules, franchlsrng agreements and 
routlng of transit facil~tles within the boundaries of (the) 
transl;oftation districts($). . . ." 

For transportation d~s!r~cts located w~thln a 
metropolitan area nol whoay wiWn Vtrg~n~a: 

I .  Such tmsportatlon districts are prohbtted from 
preparing a tra.r!ifmtatlon plan and constructing or operat- 
ing trans~t faclllt~es; they are, instead. required to 
cooperate with the metropolitan area's transwrtat~on 
agency and w~th the polltical units wrthrn that agency's ju- 
nsdlctlon. (5615.1-r357(b) (1)-(2)). 

2. May acquire land or use thereof for m l n g  faclb- 
ttes or other use :n conmtlon wlth tr;rrlsporta:lon servlce 
and mass transrt plan. respectively. (5915 1-1357(b) I~)-(ir)). 

3 May obtain trans11 service b: contract w~th any pn- 
vale or public ent~ty (5515 1-1357(b) (111)). 
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