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ABSTRACT 

THE METROPOLITAN MACHINE 

Ronald Ray Shoup, Jr. 

There are many complex factors that determine the form of the metro¬ 

polis, These factors act and react constantly and simultaneously. When 

writing about the metropolis, it is customary to mention at least the 

economic, social, and political factors. This paper attempts to reveal 

how powerful a form determinant the economic factor is in the metropolis. 

An analogy of the metropolis as a machine is used to explore the major 

parts of the metropolis and their functions. Three contemporary urban 

design theories are used to illustrate each of the parts and their functions 

each of these design theories is accompanied by à fundamental or parallel 

economic theory. It is hoped that this paper will expose one of the most 

powerful factors of form determination in the metropolis to the scrutiny and 

understanding of the urban designer so that he can design in concert with 

that factor instead of in opposition to it. 
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THE INTRODUCTION 

The form of the city is the result of the influences and forces of 

many factors that act and react constantly and simultaneously. It is cust¬ 

omary, when discussing the city, to mention three of these factors in part- 

iculai—the economic, social, and political factors. The urban designer's 

effectiveness in improving the quality of the physical urban enviroment is 

directly related to his comprehension of these influential and forceful 

factors of urban form determination. Design decisions that recognize and 

incorporate these factors will succeed; those that do not will fail. 

THE PROBLEM 

Statement of the problem. It is the intent of this paper (1) to show 

that the primary reason for the existence of the city is an economic one 

by using the analogy of the city as a machine; (2) to construct a mental 

image or form of a city developed from that analogy; and (3) to reveal ex¬ 

plicitly the economic theories that either parallel or are fundamental to 

three significant contemporary theories of urban design. 

Importance of the paper. The city has traditionally been the target 

of much strong intellectual criticism in the United States.1 Architects have 

often been among these critics, being particularly offended by the apparent 

chaos of the physical form of the American cities. Being ignorant of the 

economic, social, and political factors that are the determinants of the 

form of the cities, the architects' criticism lias been shallow and their 

work ineffectual in improving the city. Wolf von Eckhart, architectural 
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critic for the Washington Post, recently remarked during a visit to Houston 

that "excellent architecture alone doesn't add up to an excellent city yet."2 

The study of urban design has been directed at discovering and understanding 

the important factors that determine the form of the city in order to synthe¬ 

size them into a recognizable order. The goal of the urban designer is to 

catalyze an architectural synergism in order that the city will become greater 

than the sum of its architecture. The importance of this paper then is its 

attempt to expose to the understanding of the urban designer the most impor¬ 

tant factor influencing the form of the city—the economic factor. 

DEFINITIONS OF TERMS 

Economics. The social science (or its body of knowledge) concerned 

chiefly with the description and analysis of the production, distribution, 

and consumption of goods and services is defined as economics. The economist 

(a specialist in economics) is particularly interested in the efficiency 

with which these functions are carried out. The adjective, economic, is 

defined as being of, relating to, or based on the production, distribution, 

or consumption of goods and services. 

Machine. A machine is defined as an assemblage of parts designed to 

transmit forces, motions, and energy one to another in a predetermined manner. 

In this definition are included tools and weapons. Machines are the means 

by which weak and naked man survives in a natural world of more well endowed 

creatures. Man's machines are the direct result of his unique faculty, a 

rational mind. 
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Accessibility. Accessibility will be used to indicate the degree of 

ease or rapidity with which a site or location can be reached or approached. 

Various formulas have been evolved to describe polar accessibility (access¬ 

ibility between two determined points--i. e., origin and destination studies) 

but little has been done to find a means of describing the linear access¬ 

ibility which is becoming of greater importance in the automobile city. 

Metropolis. Hans Blumenfeld has used the term, metropolis, to suggest 

not "a larger version of the traditional city but a new and different form 

of human settlement" that is the "result of a long, slow evolution" of the 

city. Blumenfeld points out that "The emergence of a basically new form 

of human settlement is an extremely rare event in the history of mankind." 

The metropolis is, according to Blumenfeld, characterized by two strong 

trends, centripetal migration (urbanization) and centrifugal migration (sub¬ 

urbanization). As Blumenfeld has indicated, the metropolis "is no longer 

a 'city' as that institution has been understood in the past, but it is 

certainly not 'country' either," This "has aroused nostalgic critics who 

appeal for a return to "true urbanity" and to a "real countryside," Architects 

have been among the most vociferous fo these "nostalgic critics,"^ Blumenfeld 

sums up the significant differences between the traditional city and the 

newly emerged metropolis: 

, . , (1) it (the metropolis) combines the function 
of central leadership with the functions of providing the 
main bulk of material production and services; (2) its pop¬ 
ulation is up to 10 times larger than that of the biggest 
preindustrial city; (3) with modern fast transportation, 
which has increased its commuting radius about tenfold, it 
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is up to 100 times larger in area than the biggest city 
of former times; (4) it is neither city nor country but 
a complex of urban districts and open areas; (5) its 
residential and work areas are no longer combined in one 
place but are located in separate districts; (6) its 
workers have high mobility in the choice of jobs and 
occupations.4 

ORGANIZATION OF THE PAPER 

The remainder of this paper will discuss the analogy of the metropolis 

as a machine and construct a simple concept of the form of the metropolitan 

implied by that analogy. The major parts of the metropolitan machine will 

be examined, pointing out the importance of harmony and synchronization of 

the parts. The paper will then be concluded by looking at each of three 

contemporary theories of urban design that correspond to major parts of 

the metropolitan machine. Each of the three design theories will be ac¬ 

companied by a parallel or fundamental economic theory indicative of the 

strong economic foundation upon which each of the design theories is built. 



5 

FOOTNOTES 

iMorton and Lucia White, The Intellectual Versus the City (Cambridge, 
Massachusetts: Harvard University Press, 1962). 

2News item in The Houston Post, March 21, 1971. 

3Hans Blumenfeld, "The Modern Metropolis," Cities, by editors of 
Scientific American, (New York: Alfred A. Knopf, 1968), pp. 40-45. 

4lbid., p. 46. 
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CHAPTER II 

THE METROPOLITAN MACHINE 

Every machine has a purpose or use for which it is assembled; every 

machine has at least two component parts or subsidiary machines. Those 

two parts are the energy source and the device that transmits or converts 

that energy to the purpose of the machine, As an example, a man (the en¬ 

ergy source) uses a hammer (the device for transmitting the man's energy) 

to drive nails (the purpose of the machine). Another example is an auto¬ 

mobile (a machine for moving people about) which has an energy source (an 

engine) and a mechanism for converting that energy to useful motion (a 

chassis and drive train). 

Using the analogy of a machine, the metropolis has a purpose for which 

it is constructed, to provide the best possible life for its inhabitants 

at least possible cost. The metropolitan machine has an energy source, 

the economic machine, and a device for converting that energy to the 

purpose of the machine, the machine for living, 

Morton and Lucia White state in The Intellectual Versus the City that 

there is: 

. . .a feeling on the part of today's city planner that he has 
no mythology or nystique on which he can rest or depend while 
he launches his campaigns in behalf of urban improvement. We 
have no persistent or pervasive tradition of romantic attach¬ 
ment to the city in our literature or in our philosophy, nothing 
like the Greek attachment to the polis or the French Writer's 
affection for Paris.1- 
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The American designers have been unexcelled in the design of austere, 

utilitarian, and beautiful economic devices as a quick Survey of their 

successful products will reveal. From hand tools^ to industrial architec¬ 

tures to sailing ships4 the economic machine and devices of American design 

have been of simple beauty. It would seem appropriate then to examine the 

design of the American metropolis from the point of view of the "persistent" 

and "pervasive tradition" of American design—the design of machines. 

THE ECONOMIC MACHINE 

Hans Blumenfeld has simply stated that the American metropolis "an 

economic machine." He points out that "there can be no life ("good" or 

otherwise) without the material means of life. There can be no living 

without making a living."5 This is the simple reason for urbanization. In 

the metropolis there is at least hope for economic advancement. FIGURE 1 

provides the simple explanation for the rapid urbanization of America or 

the world. Paul Yvislaker stated it in words about as simply as it can 

be stated: 

Ask the least fortunate in any urban setting, affluent 
or underdeveloped: the Negroe ghettoed in New York or London, 
or the bustee walla of Old Delhi—ask whether he would choose to 
return to the area from which he or his people came, and the 
answer far more often than not is a revealing No, . , . (The 
American metropolis) has been the agent of a surprisingly peaceful 
revolution which has made a nation of farmers into a nation 
of urbanites, broken up the single ghetto of the Negro South 
into a liberating diffussion of dissolving ghettos in far-flung 
cities across the country and brought the children of back- 
woods and backwater bondage into the mainstream of American 
life.6 



Another family gone away... to the city 
They just couldn't make it in the countryside 

any longer. Like many others, they're casualties of 
the industrial and agricultural revolutions. 

Today, more than 70 per cent of our people 
are crammed on to just one per cent of our land ... 
an imbalance which burdens both city and country. 
But rural America, where there's big room, has big 
problems — more than half of our nation's substan¬ 
dard housing. . .a sky-high unemployment rate. .. 

and a desperate need for capital for growth. 
We of America's rural electric systems believe 

our country must not delay planning now for a 
better balance of opportunity. We know this 
balance is vital . . . just as we know that achieving 
it will take a tremendous investment of commit¬ 
ment and capital, both government and private, in 

. rural America. 
We think all of America's worth it. 

AMERICA'S RURAL ELECTRIC SYSTEMS 
Owned and controlled by the people they serve 

For more information write National Rural Electric Cooperative Associalion/2000 Florida Avenue, N.W., Washington, D.C. 20009 

FIGURE 1 

WHY THE POOR MOVE TO THE CITY* 

*Advertisement in Saturday Review, January 23, 1971 
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The question to be answered is this: How does this economic machine 

work? The most obvious and well known ways in which it works have been 

realized for at least as long as there has been recorded history, which 

is in itself a development of urban life. Adam Smith listed these basic 

ways in which the economic machine works some 200 years ago whèn he wrote 

the Wealth of Nations. Philip M. Hauser has pointed out that: 

Adam Smith noted. . , (that the greater the agglomeration 
the greater is the division of labor possible; and this gene¬ 
rates increased specialization, easier application of technology 
and the use of nonhuman energy, economies of scale, external 
economies, and minimization of the frictions of space and com¬ 
munications. 7 

In a primary economy* characterized by extractive industries such as agri¬ 

culture and mining, and in a secondary economy, characterized by manufacture 

of goods, all of these methods of producing economic benefits were about 

equal in importance. But in the tertiary economy (characterized by the 

production of services instead of goods) of the metropolis one of the meth¬ 

ods is becoming of greater importance; that method is the "minimization 

of the frictions of space and communications". In a tertiary economy loca¬ 

tion is often the only advantage one firm can gain over another. Therefore, 

a strong market situation develops for the highly accessible sites or 

locations in the metropolis. The freeway pattern of the metropolis produces 

a large supply of accessible locations arranged in a linear fashion. Almost 

any location on the freeway pattern will be highly accessible to the region. 

For this reason these sites are dominated by the production firms that 

require regional accessibility. The economic machine in the tertiary economy 
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runs on accessibility. 

THE MACHINE FOR LIVING 

Le Corbusier called the house or residence "a machine for living". 

In this paper it is used to indicate the sum-total of all the dwellings 

in the metropolis. The machine for living is where the economic benefits 

of the metropolis are consumed; it is where the inhabitants of the metropolis 

live. The percentage of the area of the metropolis used for the machine 

for living is extremely large and is characterized by low accessibility. 

THE IMPORTANCE OF ACCESSIBILITY 

The economic machine thrives on accessibility and the machine for 

living does not. A natural order of parts for the metropolis is suggested 

by this fact. The two machines have an interface of localized and linear 

accessibility provided by the thoroughfare street pattern of the metropolis. 

Small shops and stores that distribute the goods and services to the local 

areas of the machine for living locate on these thoroughfares. These small 

businesses are highly dependent upon the linear accessibility of these 

streets (i, e., upon the constant flow of passerby consumers and potential 

customers). There is a hierarchy of accessibility that corresponds to the 

economic functions of production, distribution, and consumption. With the 

highly accessible locations ceded to production and the much less accessible 

locations used for consumption, the interface between these locations 

is naturally sought after for distribution. The passing of inhabitants of 
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the metropolis from the machine for living to the economic machine and 

back each day, provides the constant flow of potential customers required 

by the distribution businesses. 
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FOOTNOTES 

^Morton and Lucia White, The Intellectual Versus the City (Cambridge, 
Massachusetts: Harvard University Press. 1962), pp, 13, 14. 

^Sigfried Giedion, Space, Time and Architecture (fourth edition; Cam¬ 
bridge, Massachusetts: Harvard University Press, 1963), p. 337. 

3lbid., p, 341. 

^R. H* Thornton, British Shipping (second edition; Cambridge, England: 
Cambridge University Press, 1959), pp. 3-7. 

^Hans Blumenfeld, "Criteria for Judging the Quality of the Urban 
Environment," The Quality of Urban Life,*(Beverl.y Hills, California: Sage 
Publications, Inc., 1969), p. 141, 

Gpaul Ylvisaker, an address to the World Traffic Engineering Confer¬ 
ence, Washington D. C., August 21, 1961, 

^Phillip M. Hauser, "Population Composition and Trends," Toward A 
National Urban Policy, ed, by Daniel P. Moynihan (New York: Basic Books, 
1970), p. 31. 
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CHAPTER III 

THE FORM OF THE METROPOLITAN MACHINE 

The accessibility of a location is directly reflected in the price 

of the land at that location. What occurs is a market-like situation in 

which the firms that require a certain degree of accessibility bid against 

one another for possession of the site. The high cost of the land that 

is highly accessible is in turn reflected in the physical construction on 

the site, with a multistory building required in order to absorb the high 

cost of the land. The hierarchy of accessibility makes the physical form 

of the metropolis easily discernable. 

THE COMPONENT PARTS OF THE METROPOLITAN MACHINE 

The freeway pattern of the metropolis is itself highly visible. It 

is a wheel-like configuration that is most nearly perfect in a new metro¬ 

polis such as Houston, The central business district is the hub of the 

wheel and the freeways radiating from it are the spokes. The circumferen¬ 

tial freeway or loop represents the rim of the wheel, intense multistory 

construction reinforces its appearance. There are two areas of the free¬ 

way configuration that receive especially intense development—the hub and 

the points of contact between the spokes and the rim. These locations have 

a particularly high degree of accessibility, and as such, are the sites of 

extraordinary development. These nodes are very prominent in the form of 

the economic machine. 
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The interface between the prominent development along the freeway 

pattern of the economic machine and the low density development of the 

machine for living is the thoroughfare street pattern. The thoroughfare 

streets are the main collectors of traffic which connect to the freeways. 

The development on these streets is much less intense than that along the 

freeways, but is much more dense than the low density residential devel¬ 

opment in the cellular pattern of the machine for living. While the pro¬ 

duction firms locate on the freeway pattern, the distribution firms locate 

on the thoroughfare pattern. 

The cellular pattern of the machine for living is a result of the 

thoroughfare street pattern. The residents of these cells want a minimum 

of accessibility for their dwellings thus insuring privacy, quiét, and 

safety of children. The cells are the component of the metropolitan machine 

where consumption of goods and services takes place. 

Reviewing the component parts of the metropolitan machine, there are; 

the freeway pattern of the economic machine (the energy source); the cellular 

pattern of the machine for living (the device that transmits the energy of 

the economic machine to the purpose for which the metropolitan machine exists- 

-providing the best possible life for its inhabitants at the least possible 

cost); and the interface between these two machines, the thoroughfare street 

pattern. 
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THE IMPORTANCE OF SYNCHRONIZATION 

What is most significant about the metropolitan machine is the harmony 

with which the component parts work. The parts are well synchronized and 

each performs its function well without destroying one of the other parts. 

This synchronization is important because for the first time since the 

advent of the industrial city, the inhabitant of the metropolis may well 

develop a fondness for the metropolitan machine similar to that he once 

developed for the automobile that made the metropolis possible. Such .a 

feeling is vitally needed if the metropolis is to be made not only func¬ 

tional but beautiful as well. The importance of such an attachment is 

pointed out by Martin Myerson in Face of the Metropolis: 

. . . The greatest need in our cities is not so much for a 
gigantic rebuilding program as for a gigantic upsurge of 
popular concern for and pride in the urban environment.! 
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FOOTNOTES 

^Martin Myerson, Face of the Metropolis (New York: Random House. 
1963), p. 23. 
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CHAPTER IV 

THE CELLULAR METROPLIS MODEL OF VICTOR 

GRUEN AND THE MUNICIPAL SERVICES MARKET MODELS 

OF CHARLES M, TIEBOUT AND ROBERT WARREN 

The machine for living, being dependent upon the economic machine, 

occupies only the area of the metropolis that is not required for the 

efficient functioning of the economic machine. This is, however, a very 

large percentage of the total area of any metropolis. In a macro-view of 

the metropolis this large amount of area left for use by the machine for 

living is divided into several large interstitial areas bounded by the 

freeway pattern of the metropolis. Each of these large interstitial spaces 

in turn is subdivided into numerous smaller interstitial spaces bounded by 

the thoroughfare street pattern of the larger area. The cellular pattern 

suggested by this hierarchy of bounded areas was noted by Victor Gruen who 

used it to build a model of the form of a prototypic metropolis. Econo¬ 

mists Charles M. Tiebout and Robert Warren also noted this cellular pattern 

and used it in their own models, which were designed to introduce the eff¬ 

iciency-inducing forces of a market situation to the local government por¬ 

tion of public expenditures. 

I, THE CELLULAR METROPOLIS MODEL OF VICTOR GRUEN 

Victor Gruen first described his cellular model in an article for 
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Architectural Forum in September of 1956. In this article , entitled 

"How to Handle This Chaps of Congestion, This Anarchy of Scatteration",* 

he suggested that in order to bring cities under control a city form or 

order built upon a natural social hierarchy was needed. This conceptual 

form or order would begin with the smallest social unit or module, a man, 

and then proceed to build families, groups of families, neighborhoods, etc. 

each of which had a physical form.^ Gruen's hierarchy is illustrated in 

FIGURE 2. How close Gruen came to predicting the form of a metropolis 

built upon this hierarchy is indicated by the City of Houston Traffic Flow 

Map in FIGURE 3 and by the City of Houston Major Thoroughfare and Freeway 

Plane in FIGURE 4. Houston is used as an example because it is the first 

metropolis to develop in response to a built freeway pattern instead having 

to adjust existing development to a freeway pattern built through it. 

But if Gruen predicted correctly, he did so for the wrong reason. 

Gruen failed to recognize the importance of accessibility to the economic 

machine characteristic of a tertiary economy. In Gruen's concept the cells 

were introverted with commercial activity, etc. concentrated in the center 

of the cells; the thoroughfares and freeways bounding the cells were park¬ 

ways in the tradition of thé Ringstrasse of Vienna where he was born. With 

the attitude of the metropolis as a machine one would reverse Gruen's 

construction of the cell, placing commercial activity etc. on the highly 

accessible thoroughfares and freeways and reserving the center of the cell 
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FIGURE 2 

VICTOR GRUEN'S CELLULAR HIERARCHY* 

(A) Man, the smallest unit; (B) 3.7 men is a family; (C) several familes 
are a group; (D) several groups are a neighborhood; (E) a cluster of neigh¬ 
borhoods is a community; (F) a number of communities form a town; (G) a 
number of towns make up a city or metropolis; (G‘) the addition of a free¬ 
way system completes the metropolis. 

*Victor Gruen, “How to Handle This Chaos of Congestion, This Anarchy 
of Scatteration," Architectural Forum, September, 1956, p. 131. 
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FIGURE 3 

CITY OF HOUSTON TRAFFIC FLOW MAP 
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FIGURE 4 

CITY OF HOUSTON MAJOR THOROUGHFARE AND FREEWAY PLAN 
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(the least accessible point) for the quiet of a park. This arrangement 

is certainly more functional, if not as aesthetically spectacular as a 

web of Ringstrasses-like parkways. In reality the automobile metropolis 

(Houston) was built with the functional attitude of the metropolis as 

a machine instead of with Gruen's social hierarchy and parkways. This is 

not the point to be made by Tiebout and Warren with regard to the cellular 

pattern of the metropolis, although as economists one would expect them 

to favor the functional cells over Gruen's cell. 

THE THEORY OF LOCAL EXPENDITURE OF CHARLES M. TIEBOUT 

Charles M. Tiebout wrote his paper, "A Pure Theory of Local Expendi¬ 

tures", in rebuttal to the work of Richard A, Musgrave and Paul A. Samuel- 

son, two of the great economists in the field of public finance theory. 

Musgrave and Samuel son are both concerned with the fact that a large 

and even increasing share of our national income is allocated by the 

public sector (government) which does not have the market signals of prices 

to rely on in seeking an efficient allocation of the public resources. 

Tiebout suggests that this is indeed true for government at the federal 

level as Musgrave and Samuel son indicate, but is not necessarily the case 

at the local level of government. Many government functions such as 

police and fire protection, education, etc. do not necessarily involve 

the federal government. Tiebout points out that the magnitude of the 

expenditures for goods and services made by local governments is quite 

significant and should not be ignored; and, therefore, "an important 

question arises whether at this level of government any mechanism operates to 
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insure that expenditures on these public goods approximate the proper level."3 

Tiebout argues that the voter-consumer in an urban area considers the 

availability, mix and quality of the services of the suburban community prior 

to making his decision to move, although there are, of course, "noneconomic 

variables" to be considered, also. In his paper Tiebout says it this way: 

The consumer-voter may be viewed as picking that community 
which best satisfies his preference pattern for public goods. 
This is a major difference between central and local provision 
of public goods, At the central level the preferences of the 
consumer-voter are given and the government tries to adjust to the 
pattern of these preferences, whereas at the local level 
various governments have their revenue and expenditure patterns 
more or less set. Given these revenue and expenditure patterns, 
the consumer-voter moves to the community whose local government 
best satisfies his set of preferences. The greater the number 
of communities and the greater the variance among them, the 
closer the consumer will come to fully realizing his preference 
position.4 

As Tiebout points out in a footnote to the paragraph quoted above: 

This is also true of many noneconomic variables. Not 
only is the consumer-voter concerned with economic patterns, 
but he desires, for example, to associate with "nice" people. 
Again, the greater the number of communities, the closer he 
will come to satisfying his total preference function, which 
includes noneconomic variables.5 

There would appear to many forces other than economic ones supporting 

the evolution of a cellular pattern. 

With the idea of the consumer-voter as a market participant with the 

local governments acting as firms producing public goods and services, 

Tiebout constructs his model based in the following assumptions: 
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1. Consumer-voters are fully mobile and will move to that 
community where their preference patterns, which are set are 
best satisfied. 

2. Consumer-voters are assumed to have full knowledge of 
differences among revenue and expenditure patterns and to react 
to these differences. 

3. There are a large number of communities in which the 
cosumer-voters may choose to live. 

4. Restrictions due to employment opportunities are not 
considered» It may be assumed that all persons are living on 
divided income. 

5. The public services supplied exhibit no external econom¬ 
ies or diseconomies between communities. 

6. For every pattern of community services set by, say, a 
city manager who follows the preferences of the older residents 
of the community, there is an optimal community size. 

7. The last assumptionis that communities below the optimum 
size seek to attract new residents to lower average costs. Those 
above optimum size do just the opposite. Those at an optimum try 
to keep their populations constant.6 

The existence of mobility is demonstrated by the constant movement to sub¬ 

urbia by all who can make the move. The preference for this type of life 

style has been to a large degree responsible for the "chaos of scatterization," 

as Gruen termed it in 1956, and the "emerging new urban pattern" as Gruen 

recongized it in his 1964 book, The Heart of Our Cities.? Tiebout points 

out his model for the local public market unlike the "private market counter¬ 

part, (has) mobility as a cost of registering demand. The higher this cost, 

ceteris paribus, the less optimal the allocation of resources."8 But even 

in the private market there are mobility costs for a shopping trip; this is 

due to the "introduction of space into the economy.Tiebout maintains that: 



25 

There is no way in which the consumer can avoid revealing 
his preferences in a spatial economy. Spatial mobility pro¬ 
vides the local public-goods counterpart to private markets shop¬ 
ping trip.10 

The main problem in providing efficiently allocated public goods and 

services has been the problem of "under revelation of preferences" by the 

citizen due to the lack of a market price. Tiebout's suggested model does 

indeed indicate a solution for this problem at the levels of government 

below the federal level. But there are external economies and diseconomies 

which must be dealt with in reality; as Tiebout says, "In cases in which 

external economies and diseconomies are of sufficient importance, some 

form of integration may be indicated."H 

The situation in which the cellular metropolis finds itself is similar 

to the situation the thirteen original United States found themselves in 

under the Articles of Confederation; there is definite need for a frame¬ 

work for cooperative effort. The major metropolitan areas and the burgeon¬ 

ing ones need to work out a metropolitan constitution that states clearly 

the areas in which municipal integration is desirable as indicated by the 

existence of external economies and diseconomies among the constituent com¬ 

munities. Toronto, Canada has already led the way with the idea of the federal 

city. Responsibility for the following services is delegated to Metropolitan 

Corporation of the Municipality of Metropolitan Toronto; 

1, The uniform assessment of all industrial, commercial, 

and residential land and buildings. 
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2. The construction and maintenance of a water system 
for wholesale distribution to the municipalities. 

3. The construction and maintenance of truck sewer mains 
and treatment plants which accept sewage from the municipalities 
on a wholesale basis. 

4. The enforcement of air pollution control regulations. 

5. The designation and establishment of an arterial sys¬ 
tem of highways, 

6. The provision of a public transportation system for the 
metropolitan area. The Toronto Transit Commission has a monopoly 
of, and is responsible for, public transportation. 

7. Certain planning and financial responsibilities in 
the field of education, in cooperation with the Metropolitan 
School Board. This board does not manage or administer 
schools. Financial support is substantially metropolitanized. 

8. The hospitalization of indigent patients, post san¬ 
atorium care for consumptives, provision for homes for the 
aged, and the maintenance of wards of children's aid societies. 

9. The provision and maintenance of a Court House and 
jail. 

10. The provision of public housing and low rental hous¬ 
ing for the aged. This is not an exclusive power since the 
City of Toronto also builds public housing. 

11. The provision of a unified police force. 

12. The exercise of jurisdiction over practically all 
aspects of licensing. 

13. The preparation of an official plan for the metro¬ 
politan area and all adjoining townships including land 
uses, ways of communication, sanitation, greenbelts and park 
areas, and public transportation. 

14. The establishment of metropolitan parks, 

15. The organization, administration, and operation of 
all civil defense services. 
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16. The levy of a metropolitan tax to support its oper¬ 
ations and the handling of the capital requirements of local 
municipalities which no longer issue bonds.12 

The Toronto example is not held as a perfect model but it does indicate 

a political framework into which a multitude of semi-soverign or semi auto¬ 

nomous, Tiebout-Gruen "cells" could fit* Such an order of cells could 

provide the basis for a feeling of community that many feel has been lost 

in our present metropolitan areas. Former Vice President Hubert Humphrey 

expressed the significance of that loss in this way in Progressive Archi¬ 

tecture in April of 1969; 

Our urban crisis involves more than bad housing, poor 
schools, and Inadequate transportation. At its root is a 
deep sense of loss of community—people uprooted by change, 
overwhelmed by the complexity of urban life, and alienated from 
the mainstream of American society. To restore this essential 
sense of community, we must revitalize the entire urban environment, 
not just any one part of it,*3 

It may well be that the sense or feeling of some control over the immediate 

community and the fear of loosing that control>to some authoritarian 

metropolitan "octopus" is what is behind the tenacious resistance 

to needed integration that characterizes suburban communities, 

Tiebout admits that: 

There has been very little empirical study of the moti¬ 
vations of people in choosing a community. Such studies as have 
been undertaken seem to indicate a surprising awareness of differ¬ 
ing revenue and expenditure patterns.14 

But he also concludes that "the general disdain with which proposals to 

integrate municipalities are met seems to reflect, in part, the fear that 

local revenue-expenditure patterns will be lost as communities are merged 
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into a metropolitan area."15 

Tiebout sums up his argument for a public goods and services market 

this way: 

Those who are tempted to compare this model with the 
competitive private model may be disappointed. Those who 
compare the reality described by this model with the reality 
of the conpetitive model—given the degree of monopoly friction, 
and so forth—may find that local government represents a sector 
where the allocation of public goods (as a reflection of the 
preferences of the population) need not take a back seat to the 
private sector.16 

It is obvious that this kind of thinking is what Buckminster Fuller suggests 

when he declares that we need to find ways to increase man's freedom and 

well being without diminishing that which he already possesses. 

THE MUNICIPAL SERVICES MARKET MODEL OF ROBERT WARREN 

Where Tiebout builds his model of consumer-voters shopping for a com¬ 

munity, Robert Warren builds his own model in which the communities them¬ 

selves shop for services. Warren's paper, "A Municipal Services Market 

Model of Metropolitan Organization,"*^ a more realistic application of 

the idea presented by Tiebout. In actuality both Tiebout's and Warren's 

tnarkets are probably in action simultaneoulsy. Charles R. Adrian has written 

that: 

Both local and regional (metropolitan) governments tend to follow 
the economic pattern rather than to lead it. Governmental innovations 
that complement the decisions of the market place are likely to succeed; 
others are not.1** 

It would most certainly behoove the urban designer to gain a working know¬ 

ledge of the realities of the "Balkanized" metropolis. Warren like Tiebout 
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points out that "When presented with a choice, voters and local officials 

have, with few exceptions, consistently rejected proposals for the transfer 

of broad governmental powers to a single agency of regional scope."19 Warren 

suggests that: 

... it can be proposed, at least in theoretical terms, 
that the performance of a governmental system based on compe¬ 
tition among autonomous units may be superior to, or at least 
equal to, that of one in which decision making is formally cen¬ 
tralized. 20 

In Warren's argument the consumer-voter through his community seeks 

at the lowest cost those services he desires. The variation in the services 

desired, as Warren suggests, will be influenced by "such factors as socio¬ 

economic status, population density, land values, and tax base."21 As Warren 

goes on to state: 

... A small estate-type residential area, a large mid¬ 
dle-class housing tract, and a low income section on the per¬ 
iphery of the central city can be expected to make different 
choices in governmental organization, each of which is rational 
in terms of local values.22 

It seems reasonable that an arrangement whereby autonomous communities 

voluntarily purchased services from a large district or city would allow the 

most freedom for adapting services to the varied desires of the different 

communities. The Lakewood Plan in Los Angeles County is such an arrangement. 

It sells services to some 25 cities. While it is true, as most central 

authority proponents argue, that most communities are too small to take 

advantage of economies of scale in providing public services, it is also 

true that each service will have its own size at which the economies of scale 

are maximized; the likelihood of these sizes being the same is small. The 
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Warren market organization allows for this variation of size in efficiency 

with prices per unit of service as the guide for the community seeking 

to get the service at the lowest price. This sort of pricing is probably 

a little more realistic than the mobility and tax-level pricing of Tiebout's 

theory, although it should be again stated that in reality both pricing 

systems are probably in use. 

In summation, Warren's theory assumes "that change is a constant factor 

in a metropolitan environment, and that public needs will change over time, 

no one set of arrangements can be looked upon as optimal in an absolute 

sense." Warren points out that Robert C. Wood in his book, 1400 Governments, 

suggests that: 

In terms of imposing rationality and orderly development 
upon the growth of metropolitan regions, . . . the systematic 
planning of the physical and economic aspects of a region through 
the use of governmental authority at the local level has never 
been exercised or desired. Instead,". . .the price mechanism 
and the market place are our chosen instruments for these purposes."23 

Contrary to the stand of the advocates of central authority, Warren states 

that: 

. . . regardless of the social and economic links between a 
céntral city and other sections of the region, there is no neces¬ 
sary relationship between a construct with boundaries defined for 
analytical purposes and the existence of a single metropolitan 
political community in which all residents do or should share common 
values and interest in the public sector.24 

The Councile of Governments idea now in operation could work even better if 

a conceptual framework such as Warren's were adopted. As Warren writes: 

Planning within a system with fractionized governmental 
authority is far from impossible, but to do so requires a con¬ 
ceptual framework which allows insights into the behavioral ten- 
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dencies and capacities of the system within which policy must 
be developed and implemented.25 

Dick Netzer has summed up the desirability of the cellular pattern of 

Gruen, Tiebout, and Warren: 

In an ideal urban governmental and fiscal structure, it 
would be desirable to try to provide some arrangements that 
foster this kind of expression of different tastes. One such 
arrangement would result in large numbers of small separate 
service areas for kinds of public services that are likely to 
have this character, such as recreational services.26 
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CHAPTER V 

THE COMMERCIAL STRIP OBSERVATIONS OF DENISE 

SCOTT BROWN AND ROBERT VENTRI AND THE 

CLASSICAL THEORY OF PERFECT COMPETITION 

The thoroughfare pattern that delineates the numerous cells of the 

machine for living is an interface between that machine and the economic 

machine. It is a linear zone of transition. The appearance of the strip 

is absurd to many architects for it is a seemingly endless arrangement of 

gaudy, neon-bedecked hamburger stands and service stations. But regardless 

of its appearance, the commercial strip is an extremely functional and use¬ 

ful part of the metropolitan machine. Because of the sorting of land uses 

by the market-like supply and demand for accessibility, commercial uses do 

not choose to invade the residential cells but do locate in an easily acces¬ 

sible position to the cells; this is the perimeter commercial arrangement 

discussed in the preceding chapter. 

THE COMMERCIAL STRIP OBSERVATIONS OF DENISE 

SCOTT BROWN AND ROBERT VENTURI 

Denise Scott Brown and Robert Venturi have for several years been in¬ 

volved in a study of the linear interface between the economic machine and 

the machine for living; they along with others have come to refer to it as 

the "strip". Brown and Venturi maintain that there is an order and rationale 

to the commercial strip that has simply been unrecognized by the chronic 
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critics of "road town" and "urban sprawl". Brown and Venturi say it this 

way: 

The phenomena of the urban world, the reasoning goes, 
are not chaotic but ordered, or at least contain within them 
large and pervasive elements of order. What we see as chaos 
is an order which we have not yet understood, but which we 
(architects and urban designers) must come to understand if 
we are to work successfully in the city.l 

Unquestionably, Brown and Venturi are in the vanguard of the effort to 

expose to view and understanding the influential and powerful factors that 

determine urban form. Their study of the commercial strip has once again 

illustrated that the economic factor is especially powerful, if not fund¬ 

amentally so. In opposition to the stand of many architects, however, Brown 

and Venturi do not want to destroy the functional and useful strip; seeing 

the economic order of the strip, they want only to bring obviously lacking 

design talent to bear on its construction. Realizing how futile the stand 

against the strip taken by most architects has been, Brown and Venturi have 

been outspoken in their criticism of that stand and the attitude it reflects 

Our thesis is that most architects' buildings today 
are . . . buildings where an expressive aim has distorted 
the whole beyond the limits of economy and convenience; and 
that this, although an unadmitted one, is a kind of decoration 
and a wrong and costly one at that. We'd rather see the 
need admitted and the decoration applied where needed, not 
in the way the Victorians did it but to suit our time, as 
easily as the billboard is pasted on the superstructure; 
with the building it is applied to allowed to go its own 
conventional way, no more distorted than are the functional 
windbracing and catwalks of the superstructure. It is an 
eaiser, cheaper, more direct and basically more honest approach 
to the question of decoration; it permits us to get on with 
the task of making conventional buildings conventionally and 
to deal with their symbolic needs with a lighter, defter touch. 
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It may lead us to reevaluate Ruskin's horrifying statement, 
"architecture is the decoration of structure." But add to 
it Pugin's warning it is all right to decorate construction 
but never construct decoration.2 

In their desire to understand the form determining factors of the 

metropolis Brown and Venturi are Utopians of the present like Team 10. 

They want to design and to build in the real world of now, not in the dream 

world of the hear after. It has been suggested that the description of 

thèir contemporaries by Brown and Venturi perhaps best describes themselves: 

They share too with the Pop Art movement, and with other 
innovators in architecture and planning, a love for the city 
as it is. In their careful and patient attempt to understand 
the order of what ought to be, lies a mature and ironic artistic 
acceptance of the life we have. This work suggests that the archi¬ 
tectural profession can turn from naive technology wonder to 
true innovation,3 

The order and rationale behind the strip has existed for almost 200 

years; that rationale is the theory of perfect competition. The boisterous, 

audacious, raucous, gaudy, attrocious, Pop Art commercial strip is a cele¬ 

bration of the reemergence of the classical theory into reality. A review 

of that theory will show why this is true. 

THE CLASSICAL THEORY OF PERFECT COMPETITION 

Much of the theory of perfect competition has been made the conventional 

wisdom of Americans. There are few people who have not heard uttered or 

perhaps uttered themselves, "It's the old law of supply and demand," Unfor¬ 

tunately, that is the entirety of economic knowledge possessed by a large 

majority of people. It is not surprising then that many architects have 



37 

been ignorant of the importance of economics as a powerful factor in the 

determination of urban form. 

In the early history of the American nation, agriculture was the 

principle industry. The vast amounts of land available for farming and 

the lack of mechanized farming techniques made agriculture a good example 

of perfect competition. Now, however, land is no longer in endless supply, 

and technology has introduced economies of scale to agriculture. However, 

in the urban nation of present with its service-oriented economy a new example 

of perfect competition has blossomed. The numerous small and competitive 

businesses (especially the convenience food and drink concessions) located 

on the commercial strip are the new example. Certainly, there seems to be 

an endless supply of potential sites for these businesses; and technology 

has been absent for the most part. Recent developments, such as the appearance 

of franchise corporations that produce the concession products in factories 

and ship them quick-frozen to the individual businesses, tend to weaken the 

example. But the businesses on the commercial strip are probably as close 

to a real-life example of perfect competition as agriculture was. 

Being the conventional wisdom of economics for most Americans, it is 

appropriate that the theory of perfect competition began as an assumption 

in Adam Smith's book, The Wealth of Nations, published in 1776. Neil A. 

Smelser in his book, The Sociology of Economic Life, summarizes Smith's 

assumption in this way: 

(Smith) built into his theory (of wealth) an assumption 
that has become one of the core elements of the classical ideal 
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of the "perfectly competitive market"—the assumption that 
no individual firm has (or should have) the power to influ¬ 
ence price or total output of an industry. In this kind of 
model, power is ruled out as a variable. No economic agent 
can at the same time be a political agent. Smith realized 
that in practice business men and others agreed to pool their 
power in order to regulate prices and output; persons "in the 
same trade seldom meet together," he said, "but the conversa¬ 
tion ends in a conspiracy against the public." But he felt 
these agreements were unnatural and illegitimate. If the eco¬ 
nomy were completely free, businessmen would devote their cap¬ 
ital to the most productive enterprises, and the shares of 
income would find their "natural" level in the market. The 
economy would regulate itself.4 

Richard H. Leftwich summarizes the assumptions of the classical theory 

of perfect competition as they have been evolved since Smith's work; 

HOMOGENEITY OF THE PRODUCT. The first requisite for 
pure competition is that all sellers of a particular kind 
of product sell homogeneous units of the product. The 
product sold by seller A is identical to that sold by seller 
B. The important consequence of this is that buyers have no 
reason for preferring the output of any one seller over that 
of any other seller of the product. 

SMALLNESS OF EACH BUYER OR SELLER RELATIVE TO THE MARKET. 
Each buyer and each seller of the product involved must be 
so small in relation to the entire market for the product 
that he cannot influence the price of whatever it is he is 
buying or selling. On the selling side, the individual sel¬ 
ler supplies such a small proportion of the total supply 
that if he drops out of the market altogether, total supply 
will not be decreased enough to cause any rise in price. Or 
if the individual seller supplies as much as he can produce, 
total supply will not be increased enough to cause price to 
fall. An example is provided by the individual seller of 
most farm products. On the buying side, any single buyer 
takes such a small proportion of the total amount placed on the 
market that he is unable to influence its price. As consumers 
we are in this position with respect to most of the items we 
buy. As individuals we have no impact on the price of bread, 
meat, milk, safety pins, and so on. The main idea involved 
here is that of insignificance of any one individual buyer or 
seller of the product. 
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ABSENCE OF ARTIFICIAL RESTRAINTS. A third condition nec¬ 
essary for the existence of pure competition is that no artif¬ 
icial restrictions be placed on demands for, supplies of, and 
prices of goods and resources. Prices must be free to move 
wherever they will in response to changing conditions of demand 
and supply. There must be no governmental price fixing, nor 
any institutional fixing or administering of price by pro¬ 
ducers' associations, labor unions, or other private agencies. 
There must be no supply restriction enforced by the government 
or by organized producer groups, Control of demand through 
governmental rationing must be nonexistent, 

MOBILITY. A fourth requirement is that mobility of goods 
and services and of resources exist in the economy. New firms 
must be free to enter any desired industry, and resources must 
be free to move among alternative uses to those where they desire 
employment. Goods and services can be sold wherever they com¬ 
mand the highest price. Resources can find employment in 
their highest paid uses. 

The additional requirement is that all economic units 
possess complete knowledge of the economy. All discrepancies 
in prices quoted by sellers will be known immediately and 
buyers will buy at the lowest prices. This, of course, forces 
sellers charging higher prices to lower their prices immediately. 
If different purchasers offer different prices for whatever 
they purchase, sellers will know this immediately and will 
sell to the highest bidders. The low bidders must of necessity 
raise their price offers. In the market for any particular 
product or resource, a single price will prevail. Examples 
of perfect competition are very rare, but stock transactions 
on the New York Stock Exchange may almost approximate these 
conditions. The terms of stock transactions are flashed on 
the Exchange Board as soon as they are concluded. The infor¬ 
mation is then distributed via the ticker tape to interested 
parties all over the country. Under conditions of perfect 
competition, adjustments of the economy to the disturbances 
in the conditions of demand and supply will be instantaneous.5 

A closer look at each of these assumptions as it relates to the form and 

appearance of the strip would be useful. 

It will be helpful to examine only the most obvious of the many 

land uses found on the commercial strip—the impulse commercial use of the 
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convenience food and drink businesses. These businesses are by far the 

most characteristic of the commercial strip. 

While it is true that barbeque, fish and potatoes, tacos, ice cream, 

and hamburgers are not exactly homogenous, any one of them has an equal 

chance of striking the whim of the passer-by. To this end these businesses 

dedicate a large amount of expensive "price-and-product" graphics in an 

effort to attract passing customers much as plants grow blossoms to attract 

passing bees. As Leftwich indicated, the important thing with regard to 

homogeneity of product is that buyers have no reason for preferring the 

out put of any one seller over that of any other seller of the product; 

the passer-by has no reason to choose a "whopper burger" over a "gourmet 

burger". This is one of the most important reasons for the audacious and 

many times attrocious signs and decors which characterize these establish¬ 

ments individually and the strip in general. 

The second of the assumptions necessary for the existance of perfect 

competition is the smallness of each buyer or seller relative to the market". 

As Leftwich explained this assumption, it is easy to see its application 

to the convenience food establishments. There are so many of them that 

a single establishment is in all likelihood not going to be able to influence 

prices, and most certainly the single buyer will not influence them. 

The third assumption described by Leftwich is the "absence of artif¬ 

icial restraints". Certainly, for example, it would be difficult to union¬ 

ize the part-time high school and college student labor force employed by 

the convenience food concessions. The other types of restraints mentioned 
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by Leftwich are also obviously missing, 

"Mobility" is the fourth requirement for perfect competition. In 

the convenience food concessions the labor pool is very mobile, A man 

can run a donut shop as easily as an ice cream stand. The part-time student 

employees can make hamburgers as easily as tacos. Certainly» one needs 

some capital to build and run such an establishment; but it is not an amount 

that would prohibit easy entrance into the industry. What these establish¬ 

ments must have is linear accessibility ( i. e., exposure to a large flow 

of passers-by). In a way these businesses resemble the small shops con¬ 

gregated along the sides of the mall connecting the two large department 

stores in a bipolar shopping center. For these establishments the two 

poles are the passer-by’s residence and place of work. This absolute need 

for the accessible thoroughfare frontage makes these businesses almost un¬ 

beatable competitors for strip frontage: They cannot substitute anything 

else for that necessity. 

The final assumption or requirement of perfect competition is "com¬ 

plete knowledge". The convenience food concessions along the strip make 

certain that knowledge is complete; they literally display their products 

and prices in a graphic extravaganza that, as was mentioned before, is char¬ 

acteristic of the businesses individually and the strip in general. In 

this respect it is possibly true that the concenience food concessions along 

the strip come even closer to illustrating perfect competition that did 

agriculture. 

The lively and brash commercial strip most certainly does have an order 
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and a rationale as Denise Scott Brown and Robert Venturi have stated. That 
t 

order is an economic order that closely resembles the classical theory of 

perfect competition. The efforts of Brown and Venturi in discovering 

the order present in this important interface between the economic machine 

and the machine for living should serve as an example to the urban designer 

who is faced with similar problems. Architects have for some years reacted 

with fear and disgust to the development of the commercial strip; these 

reactions are normal human reactions to the unknown. But the curiosity to 

know why is also a typically human reaction to the unknown and it is this 

reaction that overcomes the disgust and fear due to ignorance. The urban 

designer will most certainly be successful in his efforts to bring order 

to the seemingly chaotic American metropolis if he will seek out, as have 

Brown and Venturi, the underlying forces in the complex problems he will 

be required to solve. 
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CHAPTER VI 

THE CAPITAL WEB THEORY OF DAVID CRANE 

AND THE THEORY OF PUBLIC GOODS 

The economic machine is the energy source for the metropolitan machine, 

The physical form of the economic machine directly reflects the availability 

of accessibility so vital to the tertiary economy of the metropolis. The 

availability of accessibility is to a very great degree directly related 

to the freeway pattern. 

THE CAPITAL WEB THEORY OF DAVID CRANE 

David Crane is another urban designer who has recognized the importance 

of the economic factor in the determination of urban form. Crane has been 

interested in the effects of the public sector of the urban economy. His 

theory is that the growth and development of the metropolis can be guided and 

controlled by the placement of the such public projects as schools, museums, 

hospitals, etc. Like Benjamin Franklin, who also made his home in Phil¬ 

adelphia, Crane feels that good and ample public services properly placed 

will provide the skeleton or infrastructure around which a good city will 

be built by its individual inhabitants. Crane feels it is the urban designer's 

function to see to the design of this skeleton within which an infinite 

number of architects can then build, thus constructing a "city of a thou¬ 

sand designers". 
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One of the most spectacular and important elements in the capital 

web of the metropolis is the freeway pattern. This pattern is the structure 

of the economic machine. It is perhaps appropriate that the freeway pattern 

should take on the configuration of an emormous flywheel. But urban free¬ 

ways have for the most part been built publicly; that such does not have to 

be the case is illustrated by toll roads. The reason for public construction 

is at least in part explained by the theory of public goods. 

THE THEORY OF PUBLIC GOODS 

In a paper entitled "Principles of Budget Determination" Richard A. 

Musgrave describes the characteristics of public goods; 

. . . The basic problem of social wants (public goods and 
services) arises because their satisfaction, by their very 
nature, requires that the goods and services in question must 
be consumed in equal amounts by all. Social wants differ in 
this important respect from private wants, where each consumer 
may arrange his personal pattern of comsumption such as to 
satisfy his own personal tastes. Thus, I may go to the market 
and purchase whatever amounts and type of clothing, housing, or 
food may suit my taste and resources; but I must be satisfied 
with the same municipal services as are received by rny neighbors, 
or with the same degree and type of foreign protection as is 
granted to all other citizens of the United States. This 
crucial fact, that certain services must be consumed in equal 
amounts by all, has important consequences. 

One consequence is that you cannot apply what I like to 
refer to as the exclusion principle. Since all people must 
consume the same amounts, no one can be excluded from the 
enjoyment of services aimed at the satisfaction of social wants. 
Now you might say that this is not too difficult a problem. 
Let the tax collector see to it that everyone pays. Unfortu¬ 
nately this overlooks the real difficulty. The real difficulty 
is not that people are unwilling to pay unless forced to; it 
is that of determining just how much various people should be 
called upon to contribute. 
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This difficulty does not arise with the satisfaction of 
private wants in the market. Here the individual consumer 
is forced to bid against others in order to get what he wants. 
The pricing mechanism, as it were, is an auctionong device by 
which things go to those who value them most, as evidenced by 
what they are willing to pay. People must bid to get what they 
want and thereby provide the producer with the necessary signal 
of what to produce. In the case of social wants this signal is 
not forthcoming. Consumers know that they cannot be excluded 
and that their own contribution will weigh very lightly in the 
total picture. Thus they will not reveal their true preferences 
on a voluntary basis and offer to pay accordingly. Therefore 
it is no easy task to determine just what social wants should 
be recognized and how much each should be called upon to con¬ 
tribute. A further difference is this: For goods supplied in 
the satisfaction of private wants, competition sets a uniform 
price in the market. Individual consumers, depending on their 
personal tastes, can buy different amounts at that price. For 
goods supplied in the satisfaction of social wants, all must 
consume the same amount, and those who value public services 
more highly must pay a higher unit price, 

This much is clear, but the question is just what should 
be supplied and just how much each should pay. The market 
cannot give the solution and a political process is needed 
to accomplish this task.* 

Public goods are those socially desired goods and services characterized 

by joint production and non-exclusion. Joint production means that 

the goods are produced publicly and not in the private market. Non-exclusion 

means that if the good or service is produced for one it is produced for 

all. Another way of saying this is that there exists for a public good or 

service no way to exclude anyone from consuming it. That people could be 

excluded from using a freeway is possible as has been suggested. This makes 

a point of the fact that there are very few examples of pure public goods. 

For reasons of efficiency and equity freeways are just that—free. They 

and similar projects require huge initial investments but have very small 
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marginal costs. In other words it costs almost nothing for each additional 

car to use the freeway once it is built and as long as there is no congestion. 

The freeways and other such projects that for one reason or another are not 

quite examples of pure public goods have been called semipublic goods. 

As the construction of freeways produces large amounts of high accessi¬ 

bility, intense development is generated by them. Thus, just as David Crane 

has argued, the control of the placement of the freeway pattern will control 

growth prompted by the freeways. Houston, Texas has used such a plan of 

freeways and thoroughfares in lieu of zoning; the results have been very 

satisfactory. 

In order to use the capital web competently and creatively to improve 

the metropolis, the urban designer would do well to understand the theory 

of public goods. This is especially well illustrated by the example of the 

freeway pattern, but even better by the importance of the accessibility due 

to that pattern to the efficient functioning of the economic machine. 
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FOOTNOTES 

iRichard A. Musgrave, "Principles of Budget Determination." Public 
Finance and Fiscal Policy, ed, by Joseph Sherer and James A. Papke 
(Boston: Houghton Mifflin Company, 1966), pp, 3-12. 
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CHAPTER VII 

THE SUMMARY AND CONCLUSIONS 

There are many complex factors that determine the form of the metrop¬ 

olis. These factors act and react constantly and simultaneously making 

it diffcult to isolate one of them for study by itself. This paper has 

attempted to reveal to the urban designer the powerful role played by the 

economic factor as a form determinant in the metropolis. 

THE SUMMARY 

An analogy of the metropolis as a machine was used in order to examine 

the economic factor of urban form determination. All machines have a purpose 

or task for which they were built, an energy source, and a mechanism for 

applying the energy to the task. The purpose of the metropolitan machine 

is to provide a better and less expensive existence for each of its inhabit¬ 

ants, The energy source for the metropolitan machine is a subsidiary mech¬ 

anism, called the economic machine in this paper. The economic machine 

employs economies of scale, specialization of labor, etc. to produce the 

desired goods and services for the inhabitants of the metropolis. But most 

importantly in the tertiary economy of the present metropolis, the economic 

machine seeks to reduce the frictions of space and communications. For this 

reason accessibility is of great importance to the functioning of the eco¬ 

nomic machine. The mechanism that applies the energy of the economic machine 

to the task of providing the "good life" for the inhabitants of the metropolis 
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is the machine for living. This is defined as the sum-total of all the 

individual dwellings in the metropolis. 

There is a functional physical arrangement of the component machines. 

This arrangement is highly dependent upon accessibility to reduce the fric¬ 

tions of space and communications. The area of highest accessibility is 

used by the economic machine and the area of lowest accessibility by the 

machine for living. In the metropolis the area of highest accessibility 

corresponds to the wheel-like shape of the freeway pattern. The area of 

lowest accessibility is the interstitial space between the spokes or the 

space beyond the rim of the wheel-like configuration. 

The physical form of the economic machine is that same wheel-like shape 

with multistory construction emphacizing it. The intensity of construction 

illustrates how high the price of accessibility is. 

The machine for living is defined or bounded by the freeway pattern, 

also. Each of the interstitial spaces is further subdivided into residential 

cells by the thoroughfare street pattern of the metropolis. The hierarchy 

of physical parts and their corresponding economic functions are; (1) the 

freeway pattern and production, (2) the thoroughfare pattern and distribution, 

and (3) the cellular residential pattern and consumption. The three parts 

correspond to the analogy of the machine in this manner; the freeway pattern 

is the structure of the economic machine; the thoroughfare street pattern 

is the structure of the interface between the economic machine and the machine 

for living; the cellular residential pattern is the structure of the machine 

for living. All three of these component parts are synchronized and work to- 
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gether well. It is the task of the urban designer to keep the metropolitan 

machine in tune and to improve it through time. To illustrate what is meant, 

three contemporary urban design theories have been paired with three economic 

theories. The cellular metropolis model of Victor Gruen and the municipal 

services market models of Charles M. Tiebout and Robert Warren illustrated 

the cellular pattern of the machine for living. The thoroughfare street 

pattern of the interface was described by the commercial strip observations 

of Denise Scott Brown and Robert Venturi and by the classical theory of 

of perfect competition. The freeway pattern of the economic machine was 

illustrated by the capital web theory of David Crane and the theory of 

public goods. 

CONCLUSIONS 

Americans have harbored a traditional hatred of the city while enjoying 

the economic rewards of urban organization. This ambivalence is probably 

due to the fact that the cities of America have been industrial cities for 

nearly the entire time that the nation has existed, The industrial city 

was characterized by the horrors and pathologies of overcrowding, etc. 

The newly emerged urban form, the metropolis, may, however, find some ardent 

admirers in future generations of Americans. This is because the metropolis 

works ; it provides the good life and a place of comfort and privacy to 

enjoy it for all of its inhabitants. If the machine analogy is used once 

more, the newly emerged metropolis might be called a Model T with the bright 

expectation of several generations of refinement and improvement ahead. As 
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car designers must constantly seek to express the purpose of the automobile 

in its form, the urban designer must constantly seek to express the function 

of the metropolis with appropriate form. The automotive designer is not 

necessarily an engineer, and the urban designer is not necessarily an economist. 

But both of these designers must, have an understanding, of the functional 

factors for which they must provide the requisite form. In a metropolis 

there are many of these factors all acting at once and upon each other. 

This paper has, however, attempted to indicate how powerful the economic 

factor alone is in determining the form of the metropolis. 
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