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Foreword 
Economic forecasts, forecasting methods , and the data on which fore­
casts are based are matters of prime concern today to transportation 
researchers and planners . The six papers contained in this Record will 
be of special interest to those highway and transportation researchers 
and planners concerned with the problems of urban areas. They deal 
with the basic elements of such problems-people, where they live, the 
vehicles they own, and why and how they travel. The papers also are 
concerned with such related matters as trends in vehicle ownership, and 
the relationships between user-tax earnings and highway income and ex­
penditures in metropolitan areas. Although forecasts are not made in 
the papers presented here , there is considerable discussion of how the 
data dealt with can be used in making forecasts and of the strengths and 
weaknesses of some of the forecasting procedures in common use today. 

Bottiny, in "Trends in Automobile Ownership and Indicators of Sat­
uration," deduces from the data examined that the growth of automobile 
ownership in the United States has followed a normal growth curve, and 
thus it may be expected that a saturation point will eventually be reached 
more quickly in some areas than in others. His conclusion is based on 
analysis of nationwide population, vehicle registration, and sales data 
from 1910 through 1964, supplemented by intensive analyses of data for 
the ten states showing greatest owner ship growth compared with similar 
data for the remaining states. Special attention is given to the effects 
of urbanization on these trends. 

Kan wit and Glancy illustrate in their paper, "Use of Metropolitan Area 
Census Data for Transportation Planning , " how some of the extensive 
information on automobile availability and workers' commuting patterns , 
obtained for the first time in the 1960 Census of Population , can be ap­
plied, along with other data available from the same source, in making 
some of the forecasts needed for sound urban transportation planning. 

Two of the papers deal with different aspects of the same study. Lan­
sing and Mueller, in "Residential Location and Urban Mobility," de­
scribe and interpret some of the findings of the study of urban house­
holds they conducted for the U. S. Bureau of Public Roads at the Uni­
versity of Michigan. Although Stowers and Kanwit also discuss the find­
ings of the study, the main concern in their paper, "The Use of Behav­
ioral Surveys in Forecasting Transportation Requirements , " is with the 
implications of these findings and the behavioral study procedures which 
produced them for urban transportation planning. 

In "Travel Characteristics of Persons Living in Larger Cities," Bos­
tick and Todd analyze and interpret information obtained by the Census 
Bureau for the U. S. Bureau of Public Roads on the travel patterns of 
about 1, 300 households located in cities of 100, 000 population or over. 
Home-to-work travel patterns of workers residing in thes e households 
are analyzed with special emphasis on the relationship between mode 
choice and distance from home to nearest public transportation to work, 
and family income. Also included are analyses of automobile trips de-· 
signed to indicate the r elationship between income and trip distribution 
by purpose of travel. Attention is also given to the proportion of total 
automobile trips destined to the downtown area , classified by purpose. 

Bielak and McCarthy, in their paper on "Highway Income, Expendi­
tures, and User-Tax Earnings in Standard Metropolitan Statistical Are­
as," are primarily concerned with determining whether road-user tax 
earnings from travel in the SMSA equal the amounts of income received 
for and expenditures made on the highways located in such areas. Their 
conclusion is that user-tax revenues generated by the travel in such areas 
are generally of the same order of magnitude as the highway expendi -
ture made. 
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Trends in Automobile Ownership and 
Indicators of Saturation 

WALTER H. BOTTINY, Economist, U. S. Bureau of Public Roads 

Trends in automobile ownership and the effects of underlying 
social factors are examined here in a broad perspective for 
the purpose of developing indicators of potential growth and 
saturation in the ratio of automobiles to population. 

The historical growth of automobile ownership rates for 
the nation as a whole is recapitulated. The growth rate in 
automobile ownership for the ten states with the largest in­
crease in automobile registrations is compared with the growth 
rate in the group of remaining states, indicating the effect 
of increasing urbanization. 

Rates of growth in automobile ownership for selected states 
are studied in relation to the major determining factors in 
each state with particular attention to the effect of growing 
urbanization. 

This study is a first step toward development of a model 
which could be used to gage the potential growth of automobiles 
and indicate the point at which the ratio of automobiles to pop­
ulation has reached or will reach saturation level in a partic­
ular geographic area. 

•ECONOMIC INDICATORS serve as diagnostic tools in the examination of the health 
of the economy. Gross National Product, the Index of Industrial Production and 
the Rate of Unemployment are a few regularly used indicators of the level of eco­
nomic activity and its growth rate. 

Indicators of automobile ownership may be used by highway researchers and 
planners to measure the increase in ownership. Some available indicators of the 
existing levels and trends in automobile ownership are automobiles per capita; autos 
per household; number of occupied housing units with no car, one car and two or 
more cars available; automobile registrations per licensed driver; and automobile 
registrations per potential owner. 

Personal ownership is the main consideration of this report. Data on this 
specific type of ownership are indicative rather than explicit. Therefore, the in­
dicators used here, although not showing the precise number of automobiles owned 
by individuals, do indicate the level of ownership in one area as compared to another 
and the growth in individual automobile ownership. 

Before analyzing recent data on automobile ownership by state and local area, a 
brief description is given of the historical growth of automobile production and 
registrations for the whole nation. 

Paper sponsored by Committee on Economic Forecasting. 
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DISAGGREGATION METHOD 

The analytical approach used in this paper is the disaggregation method by which 
the whole is divided into major components and then subdivided into smaller compo­
nents. The United States is first divided into two major component areas, the first 
of which included the ten states having the largest absolute increases in automobile 
registrations during the 1953 to 1963 period (California, Texas, Florida, New York, 
Ohio, Pennsylvania, Illinois, New Jersey, Michigan and Georgia). The remaining 
states comprise the other area. Automobiles per capita in each of the two groups of 
states are studied in relation to underlying socio-economic factors such as popula­
tion, personal income per capita, population concentration and existing automobile 
availability. The ten state group is then broken down into three subgroups made 
up of the states having high, medium, and low growth rates in autos per capita. 
Some socio-economic factors are then related to these varying rates of growth in 
automobile ownership. 

Some states are studied individually to analyze the effect on the growth in auto­
mobile ownership of such economic and social factors as existing automobile avail­
ability, personal income per capita, population density of large cities, population 
change between central city and suburbs, and the relative use of public transporta­
tion for the journey to work. 

To demonstrate the use and analysis of these data at the local level, two counties 
with high levels of automobile ownership are examined with respect to the basic 
underlying factors (Los Angeles, California, and Nassau, New York). 

Data Sources 

The key indicators of level of automobile ownership, by state, are developed from 
data published by the U. S. Bureau of Public Roads and the Bureau of the Census. 
Automobile registrations and licensed drivers, by state, are published annually 
by Public Roads in Highway Statistics (!). Population estimates by state are pub­
lished annually by the Census Bureau in its Current Population Reports (~). Data 
on automobile availability were compiled by the Census Bureau through a 25 per­
cent sample survey in urban areas (5 percent elsewhere) conducted in conjunction 
with the 1960 Housing Census (3). 

Automobile registration data-in this paper are taken from Highway Statistics, 
Table MV -1 _ These ciat.a a.re compiled for the calendar year from reports of state 
anthnrities. 'T'he reported data are supplemented in some instances by information 
from other sources to represent registrations as uniformly as possible. When the 
registration year is not more than one month removed from lhe calendar year, 
registration-year data are given. When the registration year is more than one 
month removed, registrations are given for the calendar year. 

Registrations of privately and commercially own ct automobiles (including taxi­
cabs) are not segregated in 'T'ahle MV-1. The total number of automobiles (ex­
cluding station wagons) commercially owned in fleets of four or more is estimated 
at 8,200,000 ill). Tn r1rfrlition, an indeterminate but large number of automobile:, 
are owned individually, and in fleets of less than four, by small business men and 
shopkeepers, many of whom use their cars for both business and pi e,u=mre. Com­
mercial ownership, while comprising a. large segment of privale and commercial 
registrations is considered a fairly stable proportion of the total and, therefore, 
does not impair the usefulness of these rfat.;:i in making trend analyses of private 
automobile ownership. 

Automobiles available to a housing unit represent passenger automobiles, in­
cluding station wagons, and some company cars owned or regularly used and 
ordinarily kept at home by any of the occupants of the unit. Taxicabs, pickups or 



larger trucks, and dismantled or dilapidated cars in an early stage of being junked 
were not included. 

These data are based on results of the 1960 Census of Housing conducted by 
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the Bureau of the Census as of April 1, 1960. Automobile availability data provided 
cross-section in.formation on household ownership of automobiles for 1960 by state, 
county and city. Trend information, therefore, is not provided by these data. 

Automobile ownership by household at the national level is quoted annually in 
Automobile Facts and Figures (1.). These data are based on sample surveys con -
ducted by Alfred Politz Research, Inc., as part of the National Automobile and 
Tire Survey sponsored by Look magazine, and are useful for trend analyses at the 
national level only. 

Data on automobile ownership and family expenditures for auto purchase and 
operation by urban families were collected in the Survey of Consumer Expenditures 
in 1960-61 conducted by the Bureau of Labor Statistics. Some of these data are 
compared with those of 1950 in the March 1964 number of the Monthly Labor 
Review (_~). Trend data on automobile ownership and family expenditures for 
automobile purposes are thus provided for large urban areas. 

The registration data are applied to the population data to obtain the autos per 
capita ratios used to indicate trends in automobile ownership by state. Census 
data on automobile availability are used to indicate the level of ownership by 
state and local areas. 

HISTORICAL RECORD 

Growth of an Industry 

Nationally, over the past half-century, automobile registrations have grown 
to a total of almost 72 million at the end of 1964. Auto production rose to an 
unprecedented level in 1955 when it attained an output of 7. 9 million passenger 
cars (the 1955 high was largely attributable to the extension of automobile credit 
from 24 to 36 months) and approached this total again in 1964 with an estimated 
output of 7. 7 million units (Table 1) . 

By adjusting the curve in Figure 1 to overcome abnormal periods, it can be 
shown that factory sales of automobiles followed a growth pattern characterizing 
a successful industry, referred to as the law of growth (§). After the experimen­
tation and introduction stage between 1895 and 1910 came the period of public 
acceptance when production increased rapidly as the product was woven into 
the social fabric. In the mid-twenties the automobile industry entered the third 
stage of growth with production increasing at lower rates. The depression, war, 
and early postwar periods that followed distorted the growth pattern. Thereafter, 
production resumed the normal growth pattern of the third stage. Production 
increased more gradually with the approaching fourth stage of stability. Thus, 
by smoothing the automobile production curve on 5-yr average production figures 
up to 1930, ignoring the depression, war, and early postwar periods from 1930 
to 1950 and extending the curve between the high and low production figures of 
the fifties, a growth curve is depicted which is common to many industries. 

With the exception of the depression and war periods, the ratio of persons 
per new automobile sold declined continuously to 21 in 1955 (Table 1). Ratios 
of average annual production to population in each 5-yr period have remained 
virtually unchanged over the last three 5-yr periods (1950-54, 1955-59, 1960-64), 
indicating only slightly higher production levels, in relation to population than 
that of the 1925-1929 period (Fig. 1). In relation to the trend line, production 
has been somewhat above normal during the last two years. 
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TABLE 1 

TRENDS IN PRODUCTION AND REGISTRATIONS OF AUTOMOBILES SINCE 1900" 

Population Automoblle Persons per Persons per Registrations per 
Automobile New New Year (thousands) Registrations Productiond 

Automobile Automobile Automobile 
July, 1b (thousands)C Registration Sold Sold 

1900 76,094 8 4,192 9,51l.8 18,152.8 1. 91 
1905 83,820 77 24,250 1,088.6 3,456.5 3.18 
1910 92,407 458 181,000 201. 8 510. 5 2. 53 
1915 100,549 2,332 895,930 43.1 112. 2 2.60 
1920 106,466 8,132 1, 905,540 13.1 55. 9 4.27 
1925 115,832 17, 440 3, 735,171 6 . 6 31.0 4 . 67 
1930 123,077 22,973 2,787,456 5. 4 44. 2 8. 24 
1935 127, 250 22,495 3,273,874 5. 7 38. 9 6.87 
1940 132,457 27,372 3 , 717,385 4.8 35. 6 7. 36 
1945 133,434 25,691 60,532 5. 2 1 , 919.0 369. 48 
1950 151,868 40,185 6,665,863 3. 8 22.8 6. 03 
1955 165,069 51, 951 7 , 920,186 3. 2 20 . 8 6. 56 
1960 179,992 61,307 6,674, 796 2. 9 27. 0 n. 18 
1961 183,057 63,012 5, 542, 707 2 . 9 33. 0 11. 37 
1962 185,890 65,649 6,933,240 2.8 26. 8 9. 47 
1963 188,616 P 68,683 7,637,728 2. 7 24. 7 8. 99 
1964 191,300 P 71 , 864 7, 700, 000(Est) 2. 7 24. 8 9. 33 

aoata derived from Automobile Manufacturers Association, In c . Automobile Facts and Figures , 1963 , 1964; U.S. Bureau of 
Public Roads , Highway Statistics, Table MVI; and U . S. Bureau of the CcnHus , Slallstical Abs tract of the United States , p. 5, 1964, 

bExcludes Armed Forces abroad. CPrivate and commru:clal. ~!Fnc.tm·y ualos. 

Increasing Automobile Registrations and Production Requirements 

Automobile production has doubled from an annual average of less than 3 mil-
lion cars in the early twenties to almost 6 million in the late fifties. During 
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Figure 1. Trend i n automobile production. 

these four decades automobile scrappage 
rose from less than 1 million to over 
4 million . The net addition to total 
automobile registrations was the same 
in both these periods (Table 2) . 

Thus, as the existing fleet grows, 
scrappage replacement places greater 
demand on production, causing an in -
increasing pressure on the resources 
necessary to produce this major con-
1,unair <lui-able, accentuated lJy Ute a11-
nual model changeover. Under near 
full-employment conditions, competing 
demand for the labor, raw materials 

TABLE 2 

AUTOMODILE l'IIODUCTION, REGISTRATIONS 
AND SCRAPPAGEa 

Cumulated Increases in Automobile 
Period 

Automobile Automobile Scrappage 
Production Regiiitrations (thousand st' 
(thousands) (thousands) 

1921-1925 14,288 9,308 4,980 
1956-1960 27, 711c 9,356 20,531 

anerived from Automobile Facts and Figures, p. 20, 1964 Ed.; 
dllt:l C!stlrt.\Iltcd by Automobile Mn.nutncturcra /uwoclntion. 

brhe runounl for the 1921 - 1925 J>erlod Is the dl!lcm,ncc between 
production and registrations. It does not, therefore, account 
for the effect of changes in inventories ol new and used car 
dealers. The amount for the 1956-1960 period is estimated by 
lilt! Aw~.dca.i1 Ma.uufadLU·ers A5socia.tion. 

CDomestic sales only. 



and components will result in rising costs to the automobile m anufacturer and his 
suppliers, who will pass them on to the consumer. Under some conditions, the in­
flationary push will be especially troublesome; the unnecessary drain on resources 
eventually is likely to be even more serious. 

Underlying Factors 

5 

Effective demand, consumers' desire to own coupled with ability to buy, was the 
economic factor underlying the rapid increases in automobile registrations of the early 
twenties and the post World War II increases up to the mid-fifties . Demand in the 
twenties reflected the general public acceptance of the automobile and extensive road 
improvements enhanced the desirability of having a family car. Family income was 
sufficient to create a large automobile market. 

Because of the low incomes during the depression and suspended production during 
World War II, the desire of many of these people was frustrated. The rise in income 
during the war, along with increased personal savings resulting from wartime spending 
restrictions, provided the ability to buy. These factors were behind strong effective 
demand of the postwar period which saw production and registrations increase rapidly 
until they caught up to the growth level similar to that of the early 1920's when the 
automobile had already established itself as a popular mode of travel (Fig. 2). 

By the late forties and early fifties, the number of consumers desiring to own auto­
mobiles had greatly increased. There were those persons whose wartime savings put 
them in a position to buy cars; something they could not afford before the war. Many 
others wanted to replace their wornout prewar models with new cars. This large pool 
of effective automobile demand lay dormant during the war because production had 
been suspended. In addition, there were the many newly licensed young drivers , as 
well as many elderly people who were now able to buy cars. 
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Between 1947 and 1956 registrations jumped 74 percent, about the same rate as 
during the twenties. In the more recent period , 1956 to 1963 , the increase in regis­
trations was 31 percent, half that of the earlier period (Fig. 3). 

Automobile Ownership by Household 

Multicar ownership has steadily become more important and has been a major factor 
in the market for some time. Households owning two, three or more cars have more 
than doubled in the past ten years. From 4. 2 million households in 1954, they have 
increased to 8. 7 million in 1963 (Table 3). In 1954 multicar households owned 23 per­
cent of the automobiles; now they own approximately 35 percent. Households having 
one car increased slightly from 30 .1 million to 34. 6 million during this period while 
the number of those with no car remained unchanged. Had multicar households in­
creased at the same rate as one-car households. the total number of automobiles now 
in use would be approximately 10 percent less than its present total (Fig. 4). 

Rising multicar ownership coincides with the rapid growth of suburban population 
as indicated in Table 4. 

Members of families who move to the suburbs find their mobility limited by the 
lack of transportation. Often the head of the household uses the family car to get to 
work or on the job, leaving his wife without means to carry out important errands, 
keep medical or dental appointments or visit persons several miles distant. As child­

TADLE 3 

AUTOMOBILE OWNERSHIP BY HOUSEHOLD, 1954-1963a 

Year 

1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 

1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 

Tolltl 
Houncholds 

47 .0 
47 .9 
49. 0 
49. 9 
50. 5 
51.4 
52. 3 
53. 7 
54 . 5 
55. 9 

100.0 
11)(),f) 

100. 0 
100,0 
100.0 
100. 0 
100 . 0 
100 ,0 
100,0 
100. 0 

Cars per Household 

None One Two Three or 
More 

(a) Millions 

12. 7 30. 1 3, 8 . 4 
12. 8 JU. 3 4. 3 -~ 
13. 0 30. 4 4. 9 • 7 
13. 4 30. 3 5. 4 ,6 
12 , 9 31. 2 5. 7 , 7 
13. 2 31. 2 6.4 .o 
12. 8 32.4 6. 4 , 7 
13. 0 33. 3 6. 6 . B 
12. 5 34.1 7. 2 ,7 
12. 6 34. 6 7 . 5 1.2 

(b) Percent 

27 . 0 64 . 0 8.1 0. ~ 
?.R 7 R~ ~ ~- 0 1.0 
26 , 6 62.0 10. 0 1.4 
26. 9 60 . 7 10. 8 1. 6 
25 . 5 61 8 11. ~ 1.4 
25 , 7 60 , 7 12. 4 1. 2 
24 . 5 62 . 0 12. 2 I. 3 
24 , 2 62 , 0 12. 3 I. 5 
22 , 9 62.6 13. 2 1. 3 
22. 5 61. 9 13. 5 2.1 

alJata quoted in Automobile Facts and Fi!,!,u.1 es, Automobile Man­
ufacturers Association. 

TABLE 4 

MULTlCAR OWNERSHIP AND GROWTH OF 
DUDUilDAN I'OI'ULATION 

Households 

ren come of age and acquire drivers' 
licenses, they, too, desire to own auto­
mobiles -a demand supportable by 
steadily rising family real income. States 
with high proportions of their population 
residing in large central cities, such as 
New York, Illinoic and Pennsylvania, 
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TABLE 5 

HOUSEHOLD OWNERSHIP OF AUTOMOBILES RELATED TO UNDERLYING 
POPULATION FACTORS IN 1960 

7 

Occupied Housing Units State Population Persons/ Sq Mi 

in Central Cities 
in Central 

State No Car Two or More of over 400 , 000 
Cities of over 

Available Cars Available (<t) 
400,000 

New York 
Illinois 
Pennsylvania 
Texas 
California 

(%) 

47.0 
23.5 
23.4 
17.6 
15.7 

(%) 

12.0 
16.6 
17.7 
27.2 
31. 0 

(No.) 

49.5 23,456 
35 . 2 15,836 
23.0 13,612 
23.0 2,871 
28.7 5,675 

where the population density (persons/sq mi) is high, have high percentages of house­
holds with no car available and low percentages of households with two or more cars 
available (Table 5). 

Thus, households without cars are most prevalent in large, densely populated cen­
tral cities where public transportation is available. Of course, households without 
cars, in which there is no person qualified to drive, or in which income is extremely 
low, can be found in both urban and rural areas. 

ANALYSIS OF INDICATORS OF AUTOMOBILE OWNERSHIP AND SATURATION 

Commentaries on Saturation 

Most analysts anticipate that eventually the rate of ownership will reach some point 
of stability or a saturation level. Are we approaching it at the present time anywhere 
in the United States? 

In the article Need We Fail in Forecasting? Kanwit , et al. advised that 

Most highway economists and planners are conservative enough 
to believe that a saturation point in the ownership of motor ve­
hicles will be reached eventually , after which further increases 
in registrations will depend on further ipcreases in total popula­
tion, and shifts from segments having lower saturation points to 
those having higher ones. What ate these saturation points? No 
one can safely predict yet , what they may be, but the long-term 
trend lines appear to be stabilizing in some areas of high- den s ity 
registrations. [ Emphasis added. J 

It has been believed in some quarters that a practical limit 
will have been reached when there is one motor vehicle regis -
tered for each operator licensed. (1.Q) 

Schmidt and Campbell in Highway Traffic Estimation stated 

As to the saturation point and its data, one can only surmise. 
California now (1955) registers a vehicle for each two and two­
tenths residents and a passenger car for each two and four­
tenths residents. There has been some thought that the limit 
for passenger cars will be reached with two cars per household. 
On this basis the limit would be one and seven-tenths persons 
per passengercar. (.!.1) 
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In Future Highways and Urban Growth, Wilbur Smith and Associates, after com-
paring ownership rates in some urban study areas, concludes 

If this is the case it would appear that an ownership ratio of 
about one car for every 2. 5 persons represents a normal sat­
uration level. 

Relating licensed drivers to family income and car ownership the same report 
concludes 

Thus where cars are few, the ratio of drivers to cars is high; 
where cars are many, the ratio to cars tend to approach one. 
It would appear, therefore, that high-income families may be 
gradually approaching an upper limit or car ownership (one 
licensed driver per car owned). ill) 

These and other specialists in the field of highway research generally agree that 
saturation will be attained when the automobile ownership rate remains stable for a 
reasonable period of time. An acceptable period of stability , per haps 3 to 5 years , 
may be determined by the historical rate of change in the automobile-population ratio 
under social and economic conditions peculiar to the geographical areas under study. 
This period would take into account the effect of normal business-cycle vallerns. 

Group of Leading States vs Group of Remaining States 

During the 10-yr period from 1953 to 1963, automobile registrations in the country 
as a whole increased 50 percent from 46 million to 69 million. At the same time, 
population increased 24 percent, from 152 million to 189 million. 

More than half of the increase in automobile registrations was concentrated in the 
10 states having the largest absolute increases in aulomobile registrations from 1953 
to 1963, as indicated in Table 6. 

Use is sometimes made of 10 leading states to illustrate relatively large increases 
in state automobile registrations. The U. S. Bureau of Public Roads, for example, 
in its annual press release on motor vehicle registrations by state, comm ents on the 

degree of concentration of registrations 
in the 10 states having the largest num­

TABLE 6 

TNCREASE IN AUTOMOBILE 
REGISTRATIONS, 1953-1963 

State 

California 
Texas 
Florida 
~Iew York 
Ohio 
Pennsy 1 vauia 
Illinois 
New Jersey 
Michigan 
Georgia 

Total - 10 states 
Remaining statesa 
United States 

Number Percent 

3,019 
1,381 
1,289 
1,245 
1,209 
1,123 
1,020 

837 
730 
592 

12,445 
9,949 

22,394 

64.3 
52 . 7 

119.0 
33 . 9 
43.8 
38.8 
30.6 
52.~ 
30.2 
69.9 

49.5 
47.1 · 
48.4 

arncludes Hawaii and Alaska in l5)63 only . 

ber of r ee;i i:;trati ons. 
Tn Automobile Facts and Figares, 1962, 

the Automobile Manufacturers Association 
ranks the states according to: (a) l11e 
total number of passenger car registra­
tions; (b) increase in passenger car 
registrations, 1952 to 1962; and (c) per­
cent increase in passenger car registra -
tions, 1952 to 1962. 

In Amf>riC'.::i'R Needi, and Resources, 
Wilfred Owen discusses the growth of 
automobile ownership in the United States. 
He uses the 10 statei:; with the largest in­
creases in automobile registration from 
1941 to 1062 to dcmonstr3.te the concen­
tration of registrations (!1). 

It is interesting to compare the ranking 
of the 10 states used by Wilfred Owen in 
his study to those used in this study. 
Owen chose the 10 states having the 
largest increases in automobile regis­
trations from 1941 to 1952. Nine of 
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TABLE 7 

CHANGES iN POPULATION DISTRIBUTION AND AUTOMOBILES 

States 

Ten-state group 
Remaining states 
Difference in 

percentage points 

Population 
(%) 

52. 3 
47.7 

4.6 

1953 

Automobile 
Registration 

(%) 

54.4 
45.6 

8.8 

1963 

Population Automobile 
Registration (%) (%) 

54.0 54.8 
46.0 45.2 

8.0 9.6 

these states remained in the top 10 for the 1953 to 1963 period . Georgia replaced North 
Carolina in tenth place and there was some reshuffling in rank among the other nine. 

California and Texas retained first and second positions respectively, while Florida 
moved up from eighth to replace New York in third place. New York, Ohio , Pennsyl­
vania and Illinois remained in the middle of the group while Michigan fell from sixth 
to ninth place to join New J ersey and Georgia at the lower end. Population increases 
and migration explained much of relative increases in automobile registrations in these 
states. 

Effect of Urbanization 

Population in the United States is heavily concentrated in this small number of states, 
and is becoming more so. Automobiles, t oo, are heavily concentrated, but the move­
ment toward greater concentration is slower. The 10 selected states had the largest 
increases in the numbers of automobile r egistrations over the past 10 years. 

These 10 states are highly urbanized, containing 92 of the nation's 212 standard 
metropolitan statistical areas in 1960: California , 10, Texas , 21, New York, 7, 
Florida, 7, Ohio, 13, Pennsylvania, 12, Illinois , 7, New Jersey, 5, Michigan, 10, and 
Georgia, 6. 

TABLE 8 

RECENT TRENDS IN AUTOMOBILE REGISTRATIONS AND RELATED DATA, !953-1963a 

Automobile Automobiles Personal Income 
Population 

Registrations per Capita per Capita 

State 
1953 1963 Change In 1963 

(thou sands) 
1953-63 1063 1963 Change Change 

Dollars 1953-63 
(thousands) 

(i) (thousands) (thousands) 
1953-63 1953 1963 1953-63 (i) 

(i) <i> 1953 1963 

California 12, 157 17, 590 44 . 7 4,693 7,712 64, 3 0. 39 0 .44 12 , 8 2,478 2,974 20. 0 
Texas 8,417 10, 323 22. 6 2,619 4,000 52 . 7 0, 31 0 . 39 25, 8 I , 773 2,068 16 , 6 
Florida 3,289 5,653 71. 9 l, 083 2,372 119. 0 0,33 0,42 27,3 I, 757 2, Ill 20 . 1 
New York 15,470 17 , 708 14 , 5 3,673 4,918 33 , 9 0 , 24 0, 28 16. 7 2,458 3,013 22 . 6 
Ohio 8,553 10,173 18. 9 2,761 3,970 43.8 0. 32 0 , 39 21. 9 2,310 2,470 7.1 
Pennsylvania 10,632 11,424 7. 4 2,897 4,020 38. 8 0 . 27 0, 35 29 . 6 2, 177 2,452 12 . 6 
Illinois 9,010 JO , 182 13. 0 2,574 3, 594 39 . 6 0 , 29 0 , 35 20. 7 2, 515 2,948 17 . 2 
New Jersey 5, 148 6,470 25. 7 1,594 2,431 52. 5 0, 31 0 . 38 22 . 6 2,537 2,915 14 . 9 
Michigan 6,868 8,116 18 , 2 2,419 3,149 30, 2 0, 35 0 . 39 11. 4 2,443 2,541 4. 0 
Georgia _____Ll2Q ~ 16. 0 ---1!il ----1.i_lli 69 , 9 o. 24 0, 35 45,8 1,418 1,864 31. 5 

10 slate total 83, 114 101,779 22. 5 25, 160 37, 605 49. 5 0. 30 0 . 37 23 . 3 2,279 2,647 16 . 1 
Remainin~ 

slates 75 ,842 86,837 14 . 8 21,129 31,078 47 .1 0. 28 0. 36 28 , 6 I, 776 2,214 24 . 7 

U. S. total 158,956 188,616 18. 7 46, 289 68, 683 48 , 4 0, 29 o. 36 24. 1 2, 039 2,447 20. 0 

au , S. Bureau of the Census, Stati slical Abstract of the United States, 1964. 
U.S. Bureau oC Public Roads, Highway Statistics, Table MV-1. u. s. 
Office of Business Economics, Survey of Current Busin ess, Apr . and Aug. 1964. 
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Changes in percent distribution of population and automobiles in this 10-state group, 
compared with the group of remaining states, illustrates the relative shifts in concen­
tration (Table 7). 

Resulting changes in the ratio of automobiles per capita over the 1953 to 1963 period 
and changes in personal income per capita are shown in Table 8. The higher rate of 
increase in income in the group of remaining states has reduced the disparity between 
the two groups from $503 to $433 per capita, one important reason why autos per 
capita shows a higher rate of growth in the remaining state group . 

The ten selected states represent the most populous s ect ions of the country. The 
Middle Atlantic and Midwest account for six of the ten s tates . California is the only 
Pacific state included and Texas the only southwestern state. Two states, Florida and 
Georgia , represent the southeast. 

These 10 states contain 20 of the 24 largest urban complexes with over 1 million 
inhabitants. The 20 urban areas are characterized by a wide range in population size 
and density as well as in income and automobile availability. The dominance of urban 
population in some states, e.g., New York, Illinoi s, and California, largely determines 
these factors for the whole state , in California the urban dominance is offset by its low 
urban population density. 

Automobile Owne r ship 

The 1960 Census provides detailed data on automobile availability , by state and local 
area , that may be used in conjunction with the autos-per-person ratio. In a given 
state, for example, the rate of increase in the autos-per -capita ratio may be analyzed 
in relation to the pe1·centage of occupied housing units with no cars available. A rel­
atively low percentage of housing units without cars in 1960implies extensive automobile 

TABLE 9 

FACTORS UNDERLYING GROWTH IN AUTOMOBILE OWNERSHIP IN 10 LEADING STATES, RANKED BY PERCENTAGE 
INCREASE IN AUTOMOBILES PER CAPITA, 1953-1963a 

Central Cities with Population> 

Change- Change- Percentage of Total 400,000 in 1960C 

Automo- Personal Occupied Housing Workers 

biles Income Units in 1960 with Population Using 
State Sime Ch.1ngc Public 

per per 
No Car Two or More 1>011ulatlcm 1'oln l 1950- 1060 Trans-

Capita Cnpuab Persons/Sq Mi 
(%) (i) Avail- Cars Avail- (U,ous:rncla) Pu11ul 1liuu portalion, 

able able (~J Ccntrn'J Oul!Oide l~Rn (~) 

Cities Ccntr-n l 
Cltlos 

High group: 30. 0 16.1 21. 0 22.3 5, 753 19 . 3 4. 689 21. 5 32. 6 
Georgia 45. 8 31. 5d 25. 8d 22. 3 487 12. 3 3.802d 47 . 1d 33, 9 7. 0 
Pennsylvania 29. 6 12. 6 23. 4 17 , 7 2,604 23. 0 13 , 612 -5, 2d 30 , ol 16. 0 
Florida 27. 3 20.1 18. 7 23, 6 456 9.2 3. 235d 106. td 68 . 4d 5.8 
Texas 25. 8 16. 6 17. 6 27 . 2 2, 206 23. 0 2, 87Jd 53, 4d 32. 0 5. 5 

Medium group: 22. 0 13. l 20. 2 20. 4 5. 80b 22. 4 10, 224 -u. 3 62 . 3 
New Jersey 22. 6 14. 9 19. 8 22. 6 405 6 . 7 17.161 7. 7 3n. 7d,g 18 . 9 
Ohio 21. 9 7. 1 16. 9 23. I I, 850 19 , 1 6, 167d 3. 1 57 , 9d 10.1 
Illinois 20. 7 17. 2 23 . 5 16. 6 3,550 Jo . ~ I 5,836 -L~ 71 . 5d 20. 3 

Low group: 12. 5e 14. 5" 15. ~e 2Y. 2" 14 , 48~ Jb. ~ 11. 2~1 J . 2 76 . I 
New York 16. 7 22. 6 47. 0 12. 0 8 , 315 49. 5d 23 : 455d -1.9 69. 7 37 .1 
California 12. 8 ~n n lfi 7 31 od 4 , 504 2U. 7 b , 0 ·1S 2[. 2 75. 4 7. 7 
Michigan 11. 4 4. od 14. 4 25. 3 I , 670 21. 3 11 964 -9 . 7 79. 3 7. 3 

10-state group 2~. ~ 16 , I 22. 3 21. 7 

Remaining group 28. 6 24. 7 23. 5 19. 6 

u. s. total 24.1 20.0 21. 5 21. 5 

aDatalterivedfrom U.S. Bureau of the Census, U.S. Summary of Populnlion, 1960- PC (I) lA_; U. s. Summnry of so •l:al and 
Econom c Characteristics PC (I) IC ; Census of Housing HC (!) ; U.S. Bureau of Public Roads, Hi{l'hway Slnllstics (dntn adapted 
from Table MV-1); and U. S. Office of Business Economics. Survey of Current Business, Apr .. Aug. 1964. 

b1953 dollars. 
CArmexattons to Ct!lllral cities between 1950~1960 were very substantial: Atlanta. G:i. 171. 467: Tampa. F'la. 140, 331; San 
Antonio, Da llas and Houston 1 Texas_. 583, 392; Columbus, Ohio, 75, 635: and San Oie~o, California, 65. 843. 

doenotes mnjor influencing factors. 
eExcludes New York. 
!Excludes the New Jersey counties in Philadelphia, Sta11da1·d Metropolilan Statistical Area , 
gThis gain was in New Jersey , but outside a Pennsylvania central city. 
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ownership and should be associated with a 
relatively low rate of recent and future 
growth in the autos-per-capita ratio. A 
high percentage of housing units with two 
or more cars available also indicates ex­
tensive automobile owner ship that would 
dampen the growth of the autos-per-capita 
ratio. 

Constraint on automobile availability is 
largely determined by the rate of growth 
in personal income per capita, population 
density in large cities, urban and suburban 
population shifts. In Table 9 these factors 
are compared for the two state groups and 
each of the selected 10 states. 

Therefore, by dividing the UnitedStates 
into two groups of states on the basis of 
the absolute growth in automobile regis -
trations over the past decade, comparisons 
can be made which give some insight into 
the factors determining automobile owner­
ship. Better insight into the relative im­
pacts of these variables requires a closer 
look at the 10 states which lead the country 
in the number of automobile registration 

increases but, as a group, 
automobile ownership. 

lag behind the rest of the country in the growth-rate of 

STATE GROUPS BY RATE OF GROWTH 

Factors Influencing Trends in Autos per Capita 

Comparisons of the socio-economic variables determining automobile ownership for 
the 1 O states are presented in summary form in Table 9. For each of these states, 

40 ,--------------- -------------~ 
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Figure 6. Increase in automobile ownership and major factors in three groups of states. 
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trends in autos per capita are presented with data on income per capita (Fig. 5), multi­
car and no car availability, shifts in central city and suburban populations, changes in 
population density of large central cities, and use of public transportation. The states 
are ranked according to percent increase in automobiles per capita over the 10-yr 
period, 1953 to 1963. They are then grouned as high (25 percent or over); medium 
(20 to 24 percent); and low (under 20 percent). 

In Table 9, trends in automobile ownership are represented by the percent increases 
in automobiles per capita shown in column 1. In columns 3 and 4, percentages of 
occupied housing units, in 1960, with no cars available and with two or more cars 
available, indicate the extent of automobile ownership existing today. 

Trends in automobile ownership (column 1 of Table 9) may be compared with trends 
in constant dollar personal income per capita (column 2) and the existing levels of 
automobile ownership (columns 3 and 4). Data are compared for the high, medium and 
low groups of states. (New York is excluded from these groups because its extremely 
low degree of automobile availability puts it in a class by itself.) 

The averages for the three groups show some association between the increases in 
autos per capita and income per capita. This is especially apparent in the cases of 
Georgia and Michigan. In California, however, the effect of a relatively high income 
is offset by the existing high degree of automobile availability. 

Figure 6 shows the relationship of these factors in the three groups of states. 
While the high and medium groups have similar percentages of automobile availability, 
they differ widely in the growth of autos per capita and income per capita, indicating 
Jncome as a causative factor. The difference in the growth of automobile ownership 
in the medium and low groups is related to the existing levels of automobile availability. 

TRENDS IN SOME INDIVIDUAL STATES AND LOCAL AREAS 

Georgia 

Geoq~ia 's rapid growth in automobile ownership is associated with a high rate of 
increase in income per capita (Table 8). Georgia's per capita income was among the 
lowest in the nation in 1953. From $1,418 (1963 dollars) in 1953, it rose 32 percent 

TABLE 10 

AUTOMOBILE OWNERSHIP AND FAMILY EXPENDITURES FOR AUTO PURCHASE AND 
OPERATION, UNITED STATES AND FIFTEEN URBAN AREAS, 1950 AND 1960a 

Percentage of Familico 
Percent Change 

Auto ExpRnditure!i 1'erce11L Cliaug,:, 
Owning Autos, 

1950 
as a Percent of Total 

1950 Urban Area ~nd ot 'J'.ear 
to 

Family Exve11ililw'e,:; to 

1960 1950 1960 1960 1950 1960 

United Statesb 72 59 22.0 13 . 0 11.8 

Los Angeles 85 72 18.i lG.3 15.1 8.0 
Cleveland 81 65 24.3 11 . 7 12.2 -4.0 
Northern N'c'W ,T"l'SPY RO 58 38.0 13 . 2 9.1 45.1 
Detroit 77 n.a. 15.5 n.a. 
St. Louis 77 57 35.1 13 . 1 12.8 2.3 
Seattle 76 65 16.9 11.1 13.4 - lti . 4 
Washington, D. C. 72 u.a. 11 . ~ n. n . 
San Francisco 71 63 12.7 12.9 12.4 4.0 
Chicago 70 54 30.0 12 . 8 10 . l 26.7 
Atlanta 68 55 24.4 14.8 11. 9 24.3 
Baltimore 68 48 41. 7 12 .-4 10.3 20.4 
Boston 67 42 60.0 12.1 8.2 47.6 
Philadelphia 67 41 63.4 12.4 8.1 53.1 
Pittsburgh 67 51 31. 4 13. 6 11. 0 23.6 
New York 50 39 30.6 8.3 5. 5 50.9 

aoata derived from U. S. Bureau of Lab.or Statistics, Monthly Labor Review, Vol . 87, No, 3, p. 279, 
Mar. 1964. 

brncludes all U.S. urban areas. 
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to $1,864 in 1963. This factor along with a high (25. 8) percent of households without 
cars in 1960, low density urban population and slightly used public transportation 
greatly stimulated automobile ownership in Georgia. 

The continued development of Atlanta as a major manufacturing and distribution 
center was a major factor behind the sharp rise in the state's per capita income figure. 
The percent of total family expenditures in Atlanta for automobile purposes increased 
from 12 percent in 1950 to 15 percent in 1960, slightly above the 13 percent national 
average (Table 10). Auto expenditures have increased faster than income as indicated 
by the high 46 percent increase in autos per capita relative to the 32 percent increase 
in real income per capita. The automobiles per capita ratio in Georgia has increased 
at varying rates. The rate of increase from 19 50 to 19 56 was almost twice that be­
tween 1956 and 1961. Since 1961 , however, it has increased sharply. This growth 
curve closely parallels that of personal income per capita (Fig. 7). 

Michigan 

Michigan's low increase of 11. 4 percent in autos per capita over the past ten years 
coincides with a very low 4. 0 percent increase in income per capita (Table 8). 

Another depressant to rising automobile ownership is the high degree of automobile 
availability existing in 1960 as shown in the low percentage of households without cars 

and the high percentage of multicar house­
holds. Adverse economic conditions of 

L!;;GEN.D 
--PERSQNA.L INCOMf; Pf;n CAPITA (!963 DOLLARS) 
---AUTOMOBI LES PEH CAPITA 
~AUTOMOBILES PER LICENSED DRIVER 
---LICENSED DRIVERS PER PERSON 18 AND OVER 

INDEX', 1953= l00 

1401----+---- GEORGIA _ _ _ _ __ ...., 

I 
I 

I 

, 
/' 

1301-----t----J----+------lf-'---,,---,, , 

eo~--_.__ _ _ __._ ___ ..__ _ _ ...,__ _ _ _J 

19 55 1957 1959 1961 1963 
YEAR 

Figure 7. Indexes of automobiles, licensed 
drivers, and personal income per capita in 
1963 dollars ( 1953 = 100) for Georgia and 

Michigan . 

1954, 1958 and 1961 had strong impact on 
Michigan's manufacturing industries, 
especially automobile and allied industries. 
Increased automation in these industries 
made a large number of lay-offs permanent. 
Michigan was also adversely affected by 
shifts in the country's military production. 
The change in defense purchases from 
conventional weapons to missiles resulted 
in a decline in Michigan's share of prime 
military contracts from 9. 5 percent of 
the United States total in the 1951 to 1953 
period to 2. 7 percent of the total in 1962 
(~, _g). 

Heavy lay-offs are reflected in the 
movement of the index of annual per capita 
income (Fig. 7). 

Michigan's per capita income did not 
recover to its 1956 high until 1963. Autos­
per-capita did not exceed the 1955 level 
until 1962, although the autos-per-licensed­
driver ratio of 0. 79 in 1963 was still sig­
nificantly lower than the high of 0 . 85 in 
1955, yet considerably higher than the low 
of 0. 69 in 1958 and 1959 (see Tables 11 -
18). 

Movement of the population from the 
central city of Detroit to the suburbs was 
largely responsible for maintaining the 
higher rate of increase in per capita autos 
over per capita income. Comparison of 
these factors is given in Table 9. The 
80 percent increase in population outside 
the central city and the 10 percent decrease 
in the central city indicate a strong move­
ment to the suburbs. 
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TABLE 11 

TRENDS IN AUTOMOBILE PER CAPITA AND PER LICENSED DRIVERS 
IN THE UNITED STATES, 1950-1963a 

Licensed 
Automobile Persons Drivers Automobile Resident Registrationsb Age 18 

Year Population and Per Person per 

(thousands) (thou- Per Over Age 18 Licensed 

sands) Capita (thousands) (thousands) 
and Driver 

Over 

1950 151,868 40, 185 0.26 104,190 62,193 0.60 0.65 
1951 153, 982 42,525 0.28 104,748 64,444 0.62 0.66 
1952 156,393 43,653 0.28 105,417 66,826 0.63 0.65 
1953 158,956 46,251 0.29 106,286 69,870 0.66 0.66 
1954 161,884 48,286 0. 30 107,400 72,183 0.67 0.67 
1955 165,069 51, 951 0.31 108,669 74, 686 0.69 0.70 
1956 168,088 54,003 0.32 109,768 77,659 0. 71 0.70 
1957 171,187 55,693 0.33 110,916 79,616 0.72 0.70 
1958 174, 149 56,645 0.33 111,980 81,537 0.73 0.69 
1959 177,135 59,322 0.33 113,637 84,498 0.74 0.70 
1960 179,992 61,307 0.34 115,430 87,361 0.76 0. 70 
1961 183,057 63 , 012 0.34 117,103 88,852 0.76 0.71 
1962 185,890 65,649 0. 35 118,444 90,705 0.77 0.72 
1963 188,616 68, 683 0. 36 119,824 93,811 0.78 0.73 

anata derived rrom U. S. Bureau of Public Roads, Highway Statistics, Tables MV-1 and MV-12; and 
U.S. Bureau or the Census, P-25 Series, Nos. 146, 193, and 265. 

bPrivate and comrncrcial. 

TABLE 12 

TllENDB rn AUTOMODILE!J PER CAI'ITA FOR TEN SF.T,F,~TF,O RTATF.8, 11Hi0-1963a 

Year California Texas New York Florida Ohio Peurn;yl- Illinois New Michigan Georgia vania Jersey 

1950 0. 37 0.30 0. 22 0.28 0.30 0.24 0.26 0.28 0.33 0. 20 
1951 0.38 0.30 0.23 0. 30 0.32 0.26 0.27 0.29 0.34 0.21 
1952 0.38 0.29 0.23 0.31 0.32 0.26 0.28 0.30 0. 33 0.22 
1953 0.39 0.31 0.24 0.33 0.32 0.27 0. 29 0.31 0.35 0.24 
1954 0.38 0.33 0.25 0.34 0.33 0.28 0. 29 0.31 0.35 0.25 
1955 0. 40 0.35 0.26 U.:J6 0.34 0.2ii 0.30 0.33 0.37 0.27 
1956 0.40 0.35 0.26 0.37 0.35 0.30 0.31 0.33 0.37 0.27 
1-957 0. 40 0.36 0. 26 0.38 0.35 0.31 0.32 0.33 0.37 0.28 
1958 0.40 0.3li 0.2G 0. 30 0.36 0.33 o. 33 0,33 0.35 0.?.8 
1959 0.40 0.36 0.27 0.40 0.36 0. 32 0. 32 0.34 0.36 0.30 
1960 0.42 0.36 0.27 0.41 0.37 0.33 U.:J:J 0.35 0.37 0.31 
1961 0.42 0.36 0.27 0.40 0.37 0.33 0. 33 0.36 0. 37 0.31 
1962 0.42 0.38 0.27 0 .41 0.38 0.34 0. 34 0. 36 0. 38 0. 33 
1963 0. 44 0.39 0.28 0.42 0.39 0.35 0.35 0.38 0.39 0.34 

anata derived from population and automobile registration information published by: U. S. Bureau of the Census, U. S. 
Census of Population 196<), PC (1) lA; and u. S. Bureau of Public Roads, Highway Statistics, Table MV-1. 
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TABLE 13 

PERSONAL INCOME PER CAPITA (CONSTANT 1963 OOLLARS)a 

Year California Texas New York Florida Ohio Pennsyl- Illinois New Michigan Georgia vania Jersey 

1950 2,343 1,706 2, 398 1, 640 2, 054 1,995 2,326 2,280 2, 143 1,296 
1951 2,402 1,713 2,360 l,621 2, 201 2,044 2,399 2,358 2, 199 1,345 
1952 2,455 1,756 2,397 1,680 2, 253 2,070 2,416 2,437 2, 244 1,385 
1953 2,479 1,774 2, 458 l, 758 2, 311 2,178 2,516 2,537 2, 443 1,419 
1954 2,456 1,807 2, 464 L,749 2, 193 2,069 2,478 2,524 2, 289 1,378 
1955 2,628 1,882 2, 597 1, 898 2., 358 2,191 2,599 2,636 2, 492 1,524 
1956 2, 729 1,950 2, 725 L,994 2,458 2,325 2,747 2, 735 2, 510 1,579 
1957 2, 723 1,977 2,768 1,992 2,454 2,340 2,728 2,761 2, 445 1,544 
1958 2,675 1,952 2,715 l, 954 2, 286 2,259 2,596 2,642 2, 291 1, 556 
1959 2,810 2,018 2,861 2,061 2, 405 2,319 2,710 2,736 2, 3?0 1,639 
1960 2,820 1,984 2,875 2,036 2,413 2,335 2,728 2,756 2, 398 1,665 
1961 2,858 2,020 2,897 2,016 2,387 2,338 2,789 2,817 2, 320 1,681 
1962 2,916 2,043 2, 964 2,090 2, 440 2,401 2,895 2,877 2, 428 1,771 
1963 2,974 2,068 3,013 2, 111 2, 474 2,452 2,948 2,915 2, 541 1,864 

aData adapted f'rom Survey of Current Business, p. 16 , Aug. 1964. 

TABLE 14 

TRENDS IN AUTOMOBILES PER LICENSED DRIVERa 

Year California Texas New York Florida Ohio Pennsyl- Illinois New Michigan Georgia 
vania Jersey 

1950 0.75 0.83 0.61 0.61 0. 72 0.63 0. 57 0. 71 0.73 0.58 
1951 0.77 0.79 0.61 0.63 0. 72 0. 67 0. 63 0.73 0. 74 0.58 
1952 0.76 0.73 0.62 0. 63 0. 69 0.66 0. 62 0. 72 0. 70 0.59 
1953 0.77 0.74 0.63 0.67 0. 71 0. 67 0. 61 0. 73 0.79 0.61 
1954 0.76 0.74 0.63 0.69 0. 71 0.63 0. 64 0. 74 0.79 0.62 
1955 0.80 0.81 0 . 67 0.73 0.73 0. 69 0. 67 0. 76 0.85 0.62 
1956 0.80 0.78 0.67 0. 71 0.74 0. 70 0. 66 0. 75 0.84 0.63 
1957 0.79 0.79 0.64 0. 71 0.76 0. 69 0. 67 0. 78 0.72 0.63 
1958 0.78 0.79 0.65 0. 73 0.74 0 . 66 0.69 0.80 0.69 0.63 
1959 0.77 0.80 0.65 0.76 0.76 0.66 0. 71 0.78 0.69 0.67 
1960 0.76 0.81 0. 64 0. 79 0.77 0. 64 0.72 0. 77 0. 71 0.68 
1961 0.75 0.77 0. 65 0.77 0.75 0 . 73 0.74 0 . 75 0. 71 0. 68 
1962 0. 85 0.78 0. 66 0.77 0.75 0.67 0. 75 0.76 0.72 0.68 
1963 0.85 0. 78 0.64 0.77 0.78 0.69 0. 69 0. 77 0.79 0.68 

aData derived from Highway Statistics, Tables MV-1 and MV-12, u. S. Bureau of Public Roads . 

TABLE 15 

RATIO OF LICENSED DRIVERS PER PERSON 18 YEARS OF AGE AND OVER FROM 1950 TO 1961a 

Year California Texas New York Florida Ohio Pennsyl- Illinois New 
Michigan Georgia vania Jersey 

1950 0. 71 0.53 0.48 0.67 0.60 0. 54 0.63 0.53 0.66 0.54 
1951 0.69 0.59 0.51 0.70 0.64 0.54 0.60 0.55 0. 68 0.59 
1952 0. 71 0.63 0.52 0.72 0.67 0.57 0.63 0.57 0. 71 0.60 
1953 0.73 0.65 0. 53 0. 75 0.68 0. 59 0.67 0. 59 0. 72 0.63 
1954 0.74 0.69 0.54 0.77 0. 70 0.63 0.65 0.61 0. 68 0.65 
1955 0.75 0.69 0.54 0.77 0. 71 0.62 0.67 0.64 0.67 0. 71 
1956 0.77 0. 71 0.58 0.82 0.73 0.64 0.70 0. 65 0.67 0.71 
1957 0.80 0.72 0.59 0.85 0.74 0.67 0.70 0.63 0.79 0.73 
1958 0.82 0.72 0.60 0.83 0.74 0.70 0. 68 0.63 0.80 0. 74 
1959 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
196(11 0.85 0.73 0. 67 0. 81 0.76 0.77 0.69 0.68 0.84 0.74 
1961 0.86 0.77 0. 61 0. 80 0. 78 0. 69 0. 69 0. 72 0 . 84 0 . 75 
1962 n.a. n.a. n . a. n.a. n.a. n.a.. n.a. n.a. n.a. n.a. 
1963 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

auata derived from U. S, Bureau of the Census , Series P-25, Nos , 130, 151, 172, 194, 258, 267 f'or Civilian Popula-
tion combined with total military population for each state; and U. S. Bureau of Public Roads, Highway Statistics, 
Table MV - l2 . 

bcensus data used f or lg6o was for April l. Annual data by age, and by state was not published by Census for years, 
l959, lg62 and lg63. 
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TABLE 16 

PRIVATE AND COMMERCIAL AUTOMOBILE REGISTRATIONS, 1950-1963, IN THOUSANDsa 

Year California Texas New York Florida Ohio 
P e nnsyl-

Illinois 
New 

Mi chigan Georgia vania Jersey 

1950 3,937 2 , 311 3,240 796 2, 427 2, 529 2, 262 1,347 2, 115 692 
1951 4 , 203 2,453 3 , 425 895 2, 555 2, 666 2,401 I, 450 2, 218 753 
1952 4,397 2, 447 3,461 971 2, 631 2, 753 2,459 1,509 2, 224 799 
1953 4,693 2,619 3,673 1,083 2. 761 2, 897 2,575 1,594 2,419 847 
1954 4,857 2,739 3,880 1, 181 2, 884 3 , 011 2,688 1,678 2, 479 893 
1955 5, 275 3,043 4,116 1,368 3, 090 3, 198 2,852 1,801 2,726 986 
1956 5,562 3,114 4,263 1, 513 3 , 236 3 , 337 2,977 1,638 2,740 1,015 
1957 5, 783 3,250 4 , 253 I, 684 3 , 341 3 , 421 3,068 1,882 2, 814 1,054 
1958 5,947 3,278 4,347 1,777 3, 361 3 , 491 3,119 1,960 2, 717 1,077 
1959 6 , 256 3 , 435 4 , 472 1 , 934 3 , 478 3 , 587 3 , 213 2 , 020 2,787 I, 152 
1960 6,625 3, 524 4,492 2, 041 3,625 3, 713 1

/ , 3 , 302 2 , 115 2 ,883 1,219 
1961 6,859 3,601 4,608 2, 116 3,697 3,791 3, 377 2,241 2,938 1, 258 
1962 7,226 3,823 4,761 2,249 3,821 3 901 3,483 2,305 3 , 015 1,351 
1963 7 , 712 4,000 4,918 2,372 J , 970 ~. 020 3 , 594 2,431 3,149 1,439 

aData derived from Hir;hway Statistics, Table MV-1 ~ 

TABLE 17 

NUMBER OF LICENSED DRIVERS IN FORCE, 1950-1963 IN THOUSANDSa 

Year Ca lifornia Texas New York Florida Ohio Pennsyl- Illlnul,; 
New 

Mic ltiga11 Geurgia vania Jersey 

1950 5,183 2,797 5, 290 1, 30~ ~, ~77 4,037 3,995 I, 891 2,886 1, 187 
1951 5,471 3,117 s, 572 1,420 3,553 4,022 3,792 1 , 985 3 , 003 1,304 
1952 5,804 3,358 -5,634 1, 531 3,802 4, 171 3,970 2,082 3,162 1,354 
1953 6,127 3,556 s. 859 1,619 3,889 4,350 4,219 2,190 3, 265 1,390 
1954 6,351 3,733 6, 061 1,709 4,085 4, 754 4 , 171 2, 279 3,146 1,446 
1!155 6, fi~l 3, R75 6 , 144 1, 882 4 , 219 4,640 4,254 2, 386 3.196 1,597 
1956 6,965 4,009 6 , 400 2, 138 4,386 4, 792 4,489 2,461 3; 272 1,623 
1957 7,622 4,168 0,628 2,385 4,404 4,944 4,586 2, 420 3, 885 1,623 
1958 7,622 4,168 6 , 688 2,432 4,537 5,251 4,534 2,462 3,959 1,717 
1959 8,154 4,282 G, 885 2,553 4,606 5,416 4,538 2,574 4,040 1,729 
1960 8 , 694 4,352 7 , 062 2, 659 4,694 5,770 4,565 2, 757 4, 078 1, 791 
1961 9,173 4,691 7,090 2, 756 4,919 5,221 4,586 2, 969 •, 114 1,846 
1962 8,542 4,881 7 , 267 2,919 5,066 5,816 4,647 3,044 4,160 1,975 
1963 9,053 5,101 7, 664 3,073 5,100 5,852 5,229 3,169 3,977 2, 102 

anat;ci. rl~rivP.d from Highway Statistics, Table MV-12. 

TABLE 18 

RESIDENT POPULATION 18 YEARS OF AGE AND OVER, 1950-1963 IN THOUSANDSa 

California Texa1:::, New York Florida Ohio 
Pennsyl-

Illinois 
New 

Michigan Geor gia Year vania Jersey 

19fifl 7, 285 5, 229 10, 960 1. 958 5 , 611 7,460 6,325 3, 549 4,401 2,185 
19~1 7,889 !j , 32::i 10,905 2, 030 6,607 7, 300 6 , 302 3,588 4,416 2,228 
1952 8,164 5,341 10,918 2, 138 5,664 7,347 6,345 3,669 4 , 460 2,241 
19~3 8,435 ~. 484 11, 10~ 2, 107 !j, 74:J 7,335 6,316 3,682 1, GOO 2,213 
1954 8, 553 5,421 11,277 2,223 5,872 7,563 6,380 3,748 4 , 607 2,233 
1955 8,872 5, 589 11,314 2, 447 5,978 7,427 6,396 3, 731 4,781 2,249 
1956 9. 088 5,626 10, 986 2,623 5,978 7,434 6,451 3, 81~ 4,8'18 2,276 
1957 9,200 5,712 11,218 2,794 5,990 7,424 6,526 3,834 4,890 2,303 
1958 9,254 5, 769 11, 188 2,924 6 , 149 7, 519 6,683 3,924 4, 921 2,309 
1959 n . a . n . a . n.a. n.a . n.a . n.a. n .a . n . a. n. a. n.a . 
1960 10, 268 5, 941 10,474 3 , 271 6 , 198 7,504 6 , 642 4,056 4 , 864 2, 410 
1961 10,635 6 , 127 11, 658 3,450 6, 312 7, 518 6,607 4,100 4,918 2,459 
1962 11.a. n.a. n.a. n . a. n.a. n.a. n.a. n.a. n.a. n.a . 
1963 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

aData derived from U. S. Bureau of the Census, Census data for 1950 and 1960, current population survey bulletin (P-25 series) 
estimates !01• 1951 th1•c,u15h 1950, 
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California 

California leads all the states by far in the number of automobile registrations. The 
automobile is ubiquitous. A low percentage of households do not own a car while a 
high percentage of households own two or more. These factors explain why California 
had a low rate of increase in automobile ownership, as measured by the indicators, 
autos per capita and autos per licensed driver. 

Unlike Michigan, where the low increase in per capita income was a major deterrent 
to increased automobile ownership, California's personal income per capita increased 
at the national rate (Table 8). 

Existing multiple car ownership in California appears to be the major influence 
which prevented the increase in autos per capita from being much more than Michigan's. 
Opposing trends in central city population growth was another influencing factor. While 
population is increasing in the central city of Los Angeles, it is decreasing in Detroit. 
The effects of these developments are demonstrated in the data in Table 9. 

Evidence of saturation levels in automobile ownership is seen in the recent flattening 
of the autos-per-capita curve for Los Angeles and San Francisco. Wayne County's 
(Detroit plus suburbs) curve has not yet begun to flatten. Further indications of sat­
uration may be seen in Table 10 which shows San Francisco and Los Angeles among the 
lowest of the 15 large urban areas in the growth from 1950 to 1960 in the percent of 
families owning automobiles. 

The increasing proportion of Southern California's population residing in large 
central cities opposed to the declining proportion in the central city of Detroit, coupled 
with California's greater percentage of households with two or more cars, caused 

autos per capita to increase at approx­
imately the same rates in both California 

LEGEND 

--PERSONAL INCOME PER CAPITA (1963 DOLLARS) 
---AUTOMOBILES PER CAPITA 
---<>--AUTOMOBILES PER LICENSED DRIVER 
-•-LICENSED DRIVERS PER PERSON 18 AND OVER 

INDF; X 1953 - 100 

CALIFORNIA 

NEW YORK 

1955 1957 1959 1961 1963 

YEAR 

Figure 8. Indexes of automobiles, licensed 
drivers, and personal income per capita in 
1963 dollars (1953 = 100) for California 

and New York. 

and Michigan and thereby offset the prob-
able effect of the much higher rate of in­
crease in California's per capita income. 
Part of California's higher income may be 
attributed to the sharp rise in the state's 
percentage of total military prime contract 
awards. It rose from 13. 6 percent in the 
1951 to 1953 period to 23.9 percent of the 
total in 1962 (8, 9). 

Automobiles per capita increased 10 
percent from 1953 to 1959. Autos-per­
licensed driver leveled off between 1955 
and 1961 and thereby regaining about the 
previous level. Since 1953, licensed 
drivers per persons 18 years of age and 
over increased considerably (See Fig. 8). 
As in Michigan, an increasing proportion 
of California's total population, as well as 
persons 18 and over, are acquiring oper­
ators licenses, although there is little 
increase in the proportion of licensed 
drivers owning cars. 

New York 

Trends in automobile ownership in 
New York are quite similar to California's 
though for different reasons. Percent 
increases in autos per capita and income 
per capita were slightly greater than 
California's. New York's 22. 6 percent 
increase in per capita income was a little 
above the national rate of 20. 0 percent. 
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The state's increase of 16. 7 percent in autos per capita was considerably below the 
24. 1 percent increase for the country as a whole. 

The dominant influence in the state is New York City where almost half the state's 
population resides. Very high population density and extensive public transportation 
facilities are the two major factors which operate against high rates of automobile 
ownership. 

New York state's increase in autos per capita, which exceeded Michigan's and Cali­
fornia's, is due, in no small part, to the slight decline in the population of New York 
City and the accompanying large increase in its suburban population. This is an old 
city which took form in the pre-automobile era when people walked, rode bicycles, or 
used public transit for transportation for business or pleasure. Under these conditions 
travel distance was a very important factor. After automobile ownership became sig­
nificant and good roads were provided, distance became less important and people 
moved increasingly to areas of lower density. 

Local Areas 

In Los Angeles, which had its greatest increase in population during the automobile 
age, heavy population densities are only now beginning to develop. A city's central 
business district serves important functions which require large numbers of people 
to travel to and from the center, thereby increasing the daytime population density. 
This process, which is now taking place in Los Angeles, gives newer cities a tendency 
to grow more like the old cities. Some indication of the effect of the population move­
ment on automobile ownership m1-y be seen in the relative growth between 1950 and 
1960 in the percentage of families owning autos (See Table 10). New York's 30. 6 per­
cent increase is considerably higher than the 18. 1 percent increase for Los Angeles. 

The population movement out of New York's central city to areas of lower density 
on the city's outskirts (fringe areas in Bronx and Queens counties) and the larger 
movement to the suburbs outside the city, Nassau and Suffolk counties, for example, 
have increased the autos-per-capita ratio for the entire New York City. In Nassau 
County, this ratio has been stable for the past ten years and it shows very little in -
crease in Los Angeles-two areas of similarly low population densities (Table 19). 
Currently implied saturation levels in Nassau County and Los Angeles appear to be 
the result of similar social and economic conditions. Relatively low population 

TABLE 19 

T H!sNlJ lN AU'l'UMUlllL!sS !'J,:H CA!'l'l'A ~'UH t;J,:LJ,:CTED COUNTIES, 1953-1963" 

State, County and Automobiles per Capita 
Principal 

City 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 

Pennsylvania 
Philadelphia Co. (Philadelphia) 0.19 0.19 0. 20 0. 20 0. 20 n.a . 0. 20 0. 24 0. 24 o. 25 o. 25 
Allegheny Co. (Pittsburgh) 0. 23 0. 24 0. 26 0. 26 0. 26 n.a , 0. 28 0. 29 o. 29 0. 29 0. 29 

Texas 
Harris Co. (Houston) o. 28 0. 29 0.31 0. 29 0.32 n.a . , 0.36 0. 34 o. 34 o. 34 o. 34 

Ohio 
Cuyahoga Co. (Cleveland) 0. 30 0. 31 0. 32 0 . 33 0. 33 n.a . 0.33 0 . 34 0. 34 0. 34 0. 36 

Illinois 
Cook Co. (Chicago) o. 24 0.26 0. 27 0. 20 o. 20 n.a. 0. 20 0. 20 0. 20 0. 20 0,30 

New York 
Nassau Co. (New York) 0, 37 0.37 0.37 0.36 o. 34 n.a . o. 36 0 .37 0. 38 o. 37 0. 36 
5 Boroughs New York 0.15 0.15 0.16 0. 16 0.16 n.a . 0. 16 o, 17 n.a 0.18 0.18 
Erie Co. (Buffalo) 0. 28 0. 29 0. 30 0. 29 0. 29 n.a . 0. 28 o. 31 0. 31 0. 32 o. 33 

California 
Los Angeles Co. (Los Angeles) 0.40 0. 38 0. 40 0. 40 0. 40 n.a. o. 42 0. 42 0. 43 0.42 0.43 
San Francisco Co. (San Francisco) 0. 28 0. 27 0. 29 0. 29 0. 29 n.a . 0. 30 0. 34 0. 34 o. 34 o. 34 

Michigan 
Wayne Co. (Detroit) 0. 31 0. 31 0. 33 0,32 n.a. 0. 32 0. 36 n.a. 0. 36 o. 38 

0.Dutu uduptcd f'rom Automobile Fuatc and Fir;urco J /\utomobila Hnnufaoturorc J\ccooiationJ Annual Ede. 195)1 611 J R, L, Pon:: and Co. 
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densities with mostly single_ilwelling units (despite increasing multiple dwelling units) 
are common characteristics , important in explaining the high degree of automobile 
availability. 

The two areas involve somewhat differing levels of saturation: Los Angeles at 
approximately 0. 43 autos per person and Nassau at about 0. 37 autos per person. No 
increase in Nassau, and only slight increase in Los Angeles, since 1953 in autos per 
capita are indicated. Close examination of relevant 1960 census data reveals some 
interesting variations in the basic factors responsible for the differences in the auto­
mobile ownership saturation levels. 

The higher median family income in Nassau is associated with a higher degree of 
automobile availability: only 7. 7 percent of its households with no cars available com -
pared with 16. 7 percent in Los Angeles in 1960. Age composition appears to be the 
main factor underlying this difference. Both areas have similar percentages of their 
populations in the age group 21 to 64 years, which encompasses the great majority of 
automobile owners, but Nassau has a much larger percentage of youngsters and Los 
Angeles a 50 percent greater proportion of oldsters (See Table 20). Older citizens 
probably constitute many of the Los Angeles households without cars. 

Use of public transportation for the trip to work is much more significant in Nassau 
County. Almost one-fourth of the Nassau population use it compared with only 8 per­
cent in Los Angeles. Yet, Nassau has more extensive automobile availability. Many 
workers in Nassau County commute to work in New York City via Long Island Railroad, 
using an automobile to travel to the nearest railroad station. In a great many cases the 
housewife chauffeurs her husband to the station, so that she may have the car avail­
able during the day. Others travel by car to the outlying subway station in Queens 
County. The automobile is usually a necessary adjunct of the trip to work. 

Los Angeles, on the other hand, places scant reliance on public transportation for 
work travel. Nevertheless, households without automobiles in Los Angeles are twice 
as large, proportionately, as in Nassau County. Perhaps public facilities in Los 

TABLE 20 

SOCIAL AND ECONOMIC CHARACTERISTICS RELATED TO AUTOMOBILE OWNERSHIP IN 
SELECTED COUNTIEsa 

Population by Selected Occupied Housing Workers 
Median 

Age Groups {1960) Units i n 1960 with Using 
Family Public 

Counties Income 
5 to 20 21 to 64 65 Years No Car Two or More Trans-

1959 
Years Years and Over Avail- Cars Avail- portation 

($) 
(%) {%) (%) able able in 1960 

{%) (%) (%) 

Pennsylvania 
Philadelphia Count yb 5,783 24.5 55.1 10.4 44 . 0 7. 9 41. 2 
Allegheny 6,173 26.1 53.7 9.6 25 . 9 14. 7 23.6 

T exas 
Harris County 6,040 28 . 9 52.8 5.4 16.7 30.0 10. 4 

Ohio 
Cuyahoga County 6,943 26 . 0 53.8 9.2 21. 3 21. 8 23 . 2 

Illinois 
Cook County 7,287 25.1 54 . 8 8.9 31. 6 13.1 33.5 

New York 
Nassau County 8,515 30 . 0 52 . 7 6. 2 7. 7 30 .8 24. 6 
Erie County 6,395 26.5 52.7 9 . 3 22.1 14 . 6 18.0 

California 
Los A11ge les Count y 7,046 25 . 9 54.2 9.2 16 . 7 31. 5 8. 3 
San F'1•ancisco Countyb 6,71 7 20.3 59. 2 12.6 42.1 11. 1 36 .8 

Michigan 
Wayne County 6,597 27 . 1 53.3 8.0 21. 5 21. 4 16.2 

anata derived from u. S. Department of Commerce, County and City Data Book, 1962, 
bcity and coW1ty are coterminous; others include substantial suburban areas. 

Items lO, 11, 12, lt9, 71, and 72 . 
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Angeles are more extensively used for nonwork trips. The larger percentage of per­
sons 65 years and over in Los Angeles, many of whom are retired, live close to the 
central business district and use public transportation for nonwork trips such as for 
personal business, social, and recreational purposes, which may explain much of the 
variation between the two counties in the use of public transit. 

Youths 5 to 20 years of age comprise a larger proportion of Nassau's population. 
Included in this group are the teenagers who do not yet own automobiles themselves 
but belong to households owning automobiles. This age distribution is a depressing 
factor on the present ratio of automobiles per capita. 

The basic characteristics in Table 20 provide some insight into the reasons behind 
the variations. Differences in level of automobile ownership and in apparent saturation 
levels (Table 19) are explained, at least in part, by various socio-economic factors 
such as income, the age distribution of the population, and use of public transportation 
(which, in turn, reflects density of population and city age) as shown in Table 20. With 
the understanding of these underlying factors, reasonable estimates may be made of 
the future growth and saturation of automobile ownership at the county level. If a time 
series on these underlying factors were available on a continuing basis, correlation 
analyses would provide knowledge of the relative effects of these factors on the rate of 
growth in autos per capita, indication would be obtained with respect to the point at 
which likely saturation levels might be attained, under varying conditions of residential 
density and population composition. 

SUMMARY 

Automobile ownership, a prime determinant of highway needs, has been growing 
nationally at a decelerated rate in recent years. This growth pattern implies future 
saturation-stability in one or more indicators; automobiles per capita, autos-per­
licensed drivers, and percent of households owning automobiles. 

Most of the increase in automobile registrations over the past decade has come as 
the result of households acquiring second and third cars. Multicar ownership reflects 
major characteristics of the contemporary American economy-rising real personal 
income, suburban residence, and larger families. 

Population in the United States is becoming more concentrated in large metropolitan 
complexes. The 10 states having the largest increases in automobile registrations 
over the past 10 years are the states in which most of the largest urban agglomerations 
are located. Growth of automobile ownership in this group of states is slower than in 
the remaining group of states. In each of these two groups of states, however, the 
growth in automobiles is closely associated with the rate of growth in income. 

State-by-state comparisons reveal the relative importance of other social and 
economic characteristics, as well as income, in determining the growlh of aulowobile 
ownership. Per capita income was shown to be the prime determinant behind Georgia's 
rapid growth in automobiles. In California extensive automobile availability appears 
to be the major factor causing autos per capita to rise at a slow rate. Michigan's 
slow rate of growth in autos is attributable to a combination of a low increase in income 
and existing widespread automobile availability. In New York the relatively slow growth 
in :mtnR pPr c:ipit.:i iR funriament.ally due to New York City's population density and its 
excellent public transport. 

County data on automobiles per cupita have reached plateaus in such counties as 
Allegheny (Pittsburgh), Nassau and 8an Francisco. Age composition is the strong 
factor in Nassau, while population density and availability of public transportation 
are key factors in San Francisco. RelativPly low income, resulting from unstaple 
employment and availability of public transit, are major influences in Pittsburgh. 

RECOMMENDATIONS FOR FURTHER STUDY 

The analysis of automobile ownership and of related data presented in this paper is 
intended to demonstrate methods of using published data from the U. S. Bureau of 
Public Roads, the Census Bureau, and other sources which would make possible more 
accurate inlerp1·elation of the indicators of ownership and identify evidence of approach­
ing saturation. 
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Lack of historical data on some of the underlying data now prevent more refined 
correlation analyses , and the tasks which await the researcher in this field are con­
siderable. Areas which should be canvassed include: 

1. Inclusion of additional factors , especially attitudes toward ownership under 
various conditions of congestion , high operating costs, and improved public transpor­
tation. 

2. More extensive application of the socio-economic factors suggested in this paper 
to other statistical metropolitan areas. 

3. Analysis of factors affecting various levels of consumer expenditures for trans­
portation, area differentials in these expenditures, and the trend in them. Data from 
the U. S. Bureau of Labor Statistics would furnish an appropriate source. 

4. Review and evaluation of the ownership assumptions in area transportation studies 
and of the basic assumptions made in projecting ownership. 

5. More extensive search for the evidence of, and conditions making for, saturation 
levels of ownership. 

This paper has demonstrated the application of a normal growth curve to national 
registration data. Similar investigation might be rewarding on a state and area basis. 
Changes in urban structure, and in the relation between downtown and suburbia are 
clearly in the making. Public attitudes toward ownership are certain to be modified 
with these and other changes. Recognition of these changes, and of the effect on owner­
ship rates must be made a part of the forecasting technique. 
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Use of Metropolitan Area Census Data for 
Transportation Planning 
EDMOND L . KANWIT and DAVID M. GLANCY, U. S. Bureau of Public Roads 

The 1960 Census of Population, made available for the 
first time data on availability of automobiles, workers' 
modes of travel to work, and on general commuting 
patterns. From the hundreds of other statistical items 
in the 1960 and earlier Censuses, six characteristics 
relating to population, employment, and income were 
selected because they are the major factors generating 
traffic. This paper illustrates the implications which 
can be drawn from these data and how they can be utilized 
in the forecasts upon which sound comprehensive urban 
and transportation planning must be based. As a means 
of illustrating these implications, the 212 Standard Met-
ropolitan Statistical Areas (SMSA's), defined by the Bu-
reau of Census, were grouped in nine population size 
groups. 

•THE NEED for effective use of available statistical material has been intensified by 
the imminent requirement for comprehensive urban planning. The U. S. Bureau of 
Census collects and tabulates a wealth of statistical materials on metropolitan areas. 
The 1960 Census of Population makes available for the first time data on the availabil­
ity of automobiles, workers' modes of travel to work, and general commuting patterns. 
From the hundreds of statistical items in the 1960 and earlier censuses, six character­
istics relating to population, employment, and income were selected. These elements 
were chosen because they are the major traffic-generating factors (1). This paper 
di scusses the implications of these data and the ways the data can be used in the fore­
casts on whic.;h souud comprehens ive urban and transpor tation pla nning must be based , 
To-illustrate -these implications, 212 Standard Metropolitan Statistical Areas (SMSA's ), 
r:lefi m~d by the U. S. Bureau of Census, were grouped in nine population size groups 
based on their 1960 populations. The number of SMSA' s in each population size group 
and the popula tion i·ange of ea h s i ze group a r given in Table 1. In additJ.on to pre ­
s enting ge1ieral implications based on size group averages and r a nges, this repor t 
discusses some detailed implications of a study of the Was hington SMSA census tracts 
(1). 

SELECTED CHARACTERISTICS 

Where people live , where they work, and what they do constitute the basic elements 
of the land -m:;P. pattern . Population trends must be understood because people must 
travel , produce goods and services , and participate in social activities. Basically, 
s ocia l and economic activity a nd the l .y1d- use _pattern are different aspects of the same 
thing. Available statistical data representing this totality can be used to preclic l future 
land-use patterns which could not otherwise be known. Current data on land use are 
difficult to obtain and are seldom up-to-date. 

Paper sponsored by Co=ittee on Economic Forecasting . 
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TABLE 1 

POPULATION SIZE GROUPS OF 212 
SMSA's, 1960a 

Size Groups 

:,,,1, 000, 000 
500,000 - 1,000,000 
300, 000 - 500, 000 
250 , 000 - 300,000 
200, 000 - 250, 000 
150,000 - 200,000 
125,000 - 150,000 
100, 000 - 125, 000 

50,000 - 100,000 

Total 

aData derived from Ref. 3 . 

No. of SMSA's 

24 
29 
28 
20 
21 
26 
23 
19 
22 

212 

23 

Population Growth 

The 212 SMSA's, which contain over 
three-fifths of the nation's population and 
employment , accounted for 85 percent of 
the population increase in the last decade. 
Although growth was concentrated in the 
large areas, all size groups showed a 
substantial rate of increase, and only 
eight SMSA's lost population. (These areas 
were Altoona, Jersey City , Johnstown , St. 
Joseph, Scranton , Texarkana, and Wilkes 
Barre-Hazelton. With the exception of 
St. Joseph and Texarkana, they are all in 
the Northeast, and they also lost popula­
tion in the previous decade due to the de­
cline in coal mining and the lack of alter -
nate job opportunities.) The most rapid 
growth took place in a tier of states rimming 
the country all through the West from the 
Southwest, Gulf, and South Atlantic borders 
and in areas of the Great Lakes. (A close 

examination of industrial trends and location of military installations would explain, in 
large measure, the geographic variations of growth.) The fast growing segments were 
the suburbs of the largest areas, some of which were in the Northeast. More recently 
the U. S. Bureau of Census has indicated some slackening in the suburban growth rate. 

Table 2 indicates the rate of population change in the SMSA's between 1950 and 1960. 
The relation between growth rates of central cities and suburbs was closely associated 
with the size of the SMSA. As size declined , the rate of growth of central cities in-

TABLE 2 

POPULATION CHANGE OF 212 SMSA's , 1950-196oa 

P er cent Population Change 

Size Group Central City Suburbsb Entire SMSA 

Avg . Highest Lowest Avg . Highest Lowest Avg. Highest Lowest 

;, l , 000 , 000 2 . 8 71.4 -13.0 55.6 115.7 17.2 24 . 0 85.5 7.4 
500, 000 -

1, 000,000 21. 4 311.1 -12.6 57 . 2 124.4 - 4.0 36.1 121.1 - 5. 7 
300, 000 -

500,000 13.7 112. 0 -14.9 46 . 1 546.7 -42.0 28.1 297.9 -11. 5 
250 , 000 -

300 , 000 21. 4 368.4 -14 . 7 20 . 6 63.5 -44 . 9 21.0 88.1 - 3.6 
200 , 000 -

250,000 30.6 319 . 9 -11. 2 28 . 8 140. 3 -79.8 29.7 98.9 - 8.9 
150, 000 -

200,000 19.3 79.4 - 9.3 28 . 6 106.7 -13.6 23.2 72.0 - 3.0 
125, 000 -

150, 000 21. 9 161. 6 -10.7 35 . 4 164.6 -25.1 26.9 163.0 - 1. 6 
100 ,000 -

125, 000 26 . 0 340.3 - 6. 5 14.6 56 . 8 -24.9 21. 5 61. 0 0. 6 
50, 000 -

100, 000 28. 9 188.4 1. 4 12 . 1 87.9 -40.2 24.6 162.6 - 6. 4 

Total 10.7 368.4 -14.9 48 . 6 546.7 - 79.8 26.4 297.9 -11. 5 

anata derived from Ref. 3, 
bArea of SMSA surrounding Central City, which U , S . Bureau of Census terms SMSA ring . 
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TABLE 3 

POPULATION CHANGE OF CENTRAL 
CITIES OF 212 SMSA's, 1950-1960a 

Region 

Northeast 
North Central 
South 
West 

Total 

Population Change (%) 

Within 
1950 
Area 

-3.3 
-1. 6 

5.2 
14.5 

1. 4 

From 
Annex-

ation 

0.1 
5.9 

23.3 
16.9 

9.3 

Entire 
Central 

City 

3.2 
4.3 

28.5 
31. 4 

10. 7 

aData derived f rom Ref. 4. 

creased progressively in relation to that 
of the suburbs, so that in SMSA's of less 
that 100, 000 the rate for the central city 
exceeded that in the suburbs. 

In the 212 metropolitan areas, the cen­
tral cities (as a group) gained almost en­
tirely through annexation. Of the 5. 6 
million added, only 767, 000 lived in the 
cities as defined in 1950 and 4. 9 million 
were in annexed territory. Thus the de­
centralizing trend is obscured by annexa -
tions to the central city. Only 84 of the 
areas had increases in the central city 
of greater than 20 percent including annex­
ation. Although annexation resulted in a 
gain of more than one million in all SMSA's 
with more than one million inhabitants, the 
1950 area of the central cities actually 
lost almost 200, 000 inhabitants. 

The greatest numerical increases to 
central cities from annexation o curred 

in the South and West; in the South this amounted to four-fifths of the increase in the 
central cities between 1950 and 1960, and in the West over one-half. Table 3 indicates 
the role of annexation in central city growth by region between 1950 and 1960. 

The growth of suburbs by size group varied directly with the size of the central city. 
The central cities of 56 of the areas lost population, but this was compensated by suf -
ficient suburban growth to leave only eight SMSA's with overall decline in population. 
The suburban areas of 122 of the SMSA's increased in population during the decade from 
20 to 80 percent. The Fort Lauderdale-Hollywood suburbs gained 547 percent, Tucson 
368 percent, and Las Vegas 165 percent. In eleven additional areas, the gain in pop­
ulation was over 100 percent in the suburban portion of the areas. Some cities, like 
Phoenix, annexed their most rapidly growing suburbs. 

The detail that can be obtained on an individual metropolitan area can be seen in 
Figure 1 which shows that although Washington, D. C. lost population, one tract gained 
between 60 and 100 percent and seven tracts gained between 40 and 60 percent. This 
figure also shows that 20 suburban tracts lost more than five percent of their 1950 
populaliou during the past decade. 
- -Generalizations ·grossly misrepresent-the varying -populations in small component 

areas, a matter of considerable importance to transportation planners. Recent es­
timates of the U. S. Bureau of Census indicate nol only a reversal of population growth 
for the central city of the Washington SMSA, but also that the SMSA is now the fastest 
growing metropolitan area in the nation. 

Population Density 

In 1960 the average population per square miie of land area for all of Llte 212 
metropolitan areas was 364, or slightly more than seven times the average density of 
the country a.o a. whole. For example, the Jersey r:ity SMSA had an average of 13,572 
inhahit;rnt.s/ i:;q mi, whereas the Reno SMSA had only 14 inhabitants/ sq mi. Thirteen 
SMSA's had average population densities of less than 50 inhabitants/ sq mi. (This 
extreme variation in density among SMSA's is an indication , of course, of the limi­
tations of whole counties as a basis for defining such areas. The area of San Bernar­
dino in California, for example, is larger than any of the New England States except 
Maine and nearly ten times the size of the New York SMSA. In short, in those parts of 
the country where counties are large, counties include large rural areas, and are 
much larger than the urbanized areas.) 

Table 4 indicates the average 1960 population density for the central city, suburbs, 
and entire SMSA for each size group and the highest and lowest value within each size 
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D OVER 200 % 

D 100.0% 199 .9% 

D 60.0% 99.9% 
~ 40.0% - 59.9% - 20.0% - 39.9% - 5.0% - 19.9% N - 4 .9%- -4. 9% 

~ -s.o % - -19 .9% 
g -20.0%- -39.9% 

~ OVER - 40.0% 

Figure 1, Percent change in population, Washington, D. C, SMSA, 1950-1960. 



26 

TABLE 4 

AVERAGE DENSITY OF 212 SMSA's, 196()3. 

Inhabitants (per sq mi) 

Size Group Central City Suburbs Entire SMSA 

Avg . Highest Lowest Avg. Highest Lowest Avg . Highest Lowest 

>cl,000, 000 9,247 24 , 697 2,428 609 2, 245 113 1, 134 4,977 243 
500, 000 -

1, 000 , 000 4,150 21,239 1,009 133 12, 871 22 272 13,572 30 
300, 000 -

500 , 000 3,970 10, 486 1,326 159 1, 218 39 301 2, 040 61 
250,000 -

300, 000 3,751 15, 428 1,406 65 689 6 124 1,168 29 
200,000 -

250,000 3,518 12, 926 1,537 125 287 26 252 880 115 
150,000 -

200,000 3,302 7, 031 1, 716 95 1, 714 25 209 2, 005 36 
125, 000 -

150, 000 3,091 7,959 768 55 665 7 136 1, 535 16 
100,000 -

125,000 2,795 6,723 1,427 46 659 12 119 1,270 38 
50,000 -

100,000 2,350 5,683 680 16 617 69 2,206 14 

Total 5,336 24, 697 680 183 12, 871 364 13, 572 14 

anata derived from Ref. 3. 

group. Considerable variability in density occurs among central cities and among 
suburban areas. New York City had an average density of 24 , 697 , whereas Lewiston ­
Auburn had only 680 persons/ sq mi in its central city. The range of density for sub­
urban areas went from a high of 12 , 871 for the suburbs of Jersey City to a low of less 
than 1 inhabitant/sq mi for the San Angelo suburbs in Texas. 

The density pattern is related to the period when the major development of the area 
occurred; older cities have multi-family structures and vertical expansion to accommo­
date close -in industry and mass transportation. The automobile made possible the 
development of land at lower densities than in the older central cities and also some 
suburban development of the Northeast. New cities and suburban areas which de­
veloped after the advent of the automobile have grown and continue to grow at lower 
densities. 

Figura 2 shows the pattern of densities of the Washington SMSA. Six central city 
tracts had average densities of over 50,000 persons/ sq mi, but a majority of the tracts 
in the area had densities of less than 1, 000 inhabitants/ sq mi. Enclaves of high density 
in the suburban areas are discernible. 

Differences in density not only reflect regional differences, administrative bound­
aries, and historic periods of growth, but aiso have significant influence on the urban 
transportation planner's choice of the most effective mode of transportation. Thus, 
public transportation can be supported only in areas of high density. 

Participation in the Labor Force 

The mature--noninstituti na l population , i -:--e-:-, 14 years a nd over , is di vid d int0 
those at work or seeking work (the labor force) and those not in the labor force. The 
latter are composed of housewives , students , retired persons , and others who do not 
work for pay or profit. The labor force , in turn, is divided into the employed and the 
unemployed; members of the armed forces are , of course, excluded from the civilian 
labor force. The U. S. Bureau of Census has rigorous definitions of employed, un­
employed , and labor force, which all students in the field should understand. 
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Figure 2, Population density, Washington, D. C. SMSA, l960. 
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TABLE 5 

U . S. LABOR FORCE PARTICIPATION 
RATEsa 

Year 

1920 
1930 
1940 
1950 
1960 

Male 

85. 9 
83.4 
80.9 
82.4 
77.4 

Labor Force (%) 

Female 

24.1 
25.1 
27.4 
31. 9 
34.5 

Total 

55.8 
54.6 
54.1 
56.8 
55.3 

aPercent of noninstitutional population,~ 
l4 yr, working or seeking work. 

The size of the labor force reflects 
the size of the population 14 years old and 
over from which it is drawn and the extent 
to which the component age-sex groups 
seek work. The propensity of these groups 
to enter the labor market, in turn, is 
primarily affected by employment oppor­
tunity, varying social customs in rural 
and urban areas, and to a lesser extent 
by income, education, and racial and 
national origin characteristics. 

Labor force participation rates since 
1920 show an increasing tendency of wo­
men to work and a decline in male rates. 
These rates, given in Table 5, are based 
on the noninstitutional population 14 years 
of age and over. They reflect increased 
utilization, earlier retirement, prolonged 
education, and greater job opportunities 

for women. As might be expected, significant differences in labor force participation 
exist among areas, in suburbs and central cities, and these differences affect the 
transportation planners work by yielding differing travel peak-loads in the journey to 
work. 

The extent of participation in the labor force does not change rapidly, but it can be 
influenced by both cyclical and secular economic factors. With the maturation of the 
vast crop of post-war babies, coincident with growing automation, past trends which 
have brought rapid increase in female labor participation may not continue indefinitely. 

TABLE 6 

DISTRIBUTION OF LABOR FORCE, 1960a 

Labor Force (%) 
Size 

Group Manufac- Wholesale & Govern- Other Ind. Groups Unem-
turing Retail Trade ment & Armed Forces ployed 

~1,000,000 28.1 17.3 10.7 37.3 6.6 
500,000 -

l,000,000 24.2 17.8 12.3 37.9 7.8 
300,000 -

500,000 27.1 17.6 12.3 53.3 7.7 
250, 000 -

300,000 30.0 19.8 14.0 28.3 7.9 
200, 000 -

250,000 25. 9 16.8 11. 9 36.0 9.4 
150,000 -

200,000 26.3 17.3 12.2 36.9 7.3 
125,000 -

150,000 ?.4.7 lfU) 11. 5 36.6 10.3 
100, 000 -

125,000 26.2 18.6 12.5 36.5 6.2 
50, 000 -

100,000 22.1 18.3 9.6 39.4 10.6 

Total 27.1 17.5 11. 4 36.7 7.3 

A,Dato. dcri vcd from Ref. ]. 



TABLE 7 

REGIONAL CHARACTERISTICS OF EMPLOYMENT, 1960'1 

Region 

Northeast 
North central 
South 
West 

Total 

No. of 
SMSA's 

47 
58 
77 
30 

212 

aoata derived from Ref. 3. 

SMSA's with More than 
Avg. U. S, Employmenl (:t) 

Manufac-
turing 

87. 2 
69. 0 
29 . 9 
16. 7 

51. 4 

Wholesale & 
Retail Trade 

17. 0 
60. 3 
80. 5 
80. 0 

60.8 

Govern ~ 
rnenl 

12.8 
22. 4 
48. l 
73. 3 

36.8 

29 

Table 6 indicates employment by major 
industry groups for the three largest com -
ponents of each of the population size 
groups. It indicates the relative impor­
tance of the three largest industry groups 
in employment : manufacturing , wholesale 
and retail trade , and government. 

Table 7 gives departures from national 
norms, indicatingthe proportion of SMSA's 
exceeding the United States average em -
ployment in three key industrial groups. 
The dominance of manufacturing continues 
in the Northeast, the originating region of 

American industrialization . The influence of Federal government policy in developing 
areas in the South and West appears clearly since the rate at which western areas 
exceed the national norm in government employment is six times that at which the 
Northeast exceeds the national norm. Trade probably represents more of a residual 
effect tha n an intrinsically significant factor, although many southern and western areas 
have not developed beyond the essential function of being distribution centers. 

Median Family Income 

Median family income was selected as the best single measure of income with re­
gard to transportation demand, as most travel is determined by family needs and de­
sires. The income data are for the year preceding the Census and are based on a 2 5 
percent sample. The reported income excludes nonrecurrent income such as inher-

TABLE 8 

MEDIAN FAMILY INCOME , 1959a 

Income($) 

Size Group Central City Entire SMSA 

Avg. Highest Lowest Avg. Highest Lowest 

5,921 6,942 5,029 6,618 7, 577 5, 758 
., 500,000 -

1,000,000 5,982 7,024 4 , 450 6,151 7,417 4,490 
300 , 000 -

500, 000 5,834 6, 340 3,816 6, 065 6,776 4,908 
250,000 -

300,000 5,782 6,621 4,438 5,805 6,707 4,540 
200, 000 -

250,000 5,441 6, 865 3,603 5, 407 6, 702 4,292 
150,000 -

200,000 5,632 7,728 3,807 5,674 8,745 3, 216 
125,000 -

150,000 5, 832 7, 662 3,995 5, 820 7, 010 4 , 419 
100,000 -

125,000 5,667 7,035 3, 958 5,539 6,916 4, 274 
50,000 -

100,000 5,850 7, 433 2,935 5, 255 8 , 002 2, 952 

Total 5,945 7,728 2,935 6,324 8,745 2,952 

aData derived from Ref. 3. 
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$12-,000 AND OV[R 

$8,000 - $11,999 

$6,000 - $ 7,999 

$5,000 - $ 5,999 
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UNDER $3,000 

ATYPICAL 

N 

Figure 3. Median family income of individual tracts, Washington, D. C. SMSA, 1959 , 
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itance, gifts , income from sale of property , and insurance payments. It includes 
wages and salaries, income from self-employment, and from rents , dividends, interest, 
pensions, social security and annuities. 

The attraction toward urban areas becomes clear when the 1959 median family mon­
etary income for the nation as a whole is compared with that of the urban and rural 
areas. The U. S. median income was $5,660, the urban area median was $6 , 166 , 
and that of rural areas only $ 3, 2 28 . 

Table 8 indicates that, generally, the central city median family income is lower 
than that for the entire SMSA. (In two areas in Tennessee it was significantly lower , 
reflecting the low income typical of Appalachia.) Higher income families have been 
moving to the suburbs to take advantage of more space and privacy . Migration to the 
central cities of low-income families from rural areas and the entrapment of low-in­
come families in the central cities by land development patterns and customs con -
tribute to the income differentials. These patterns are apparent in Figure 3, which 
shows the median family income of the individual tracts in the Washington SMSA. 

Data on more than present income, however , are needed. The change in income in 
real terms and the change in distribution of income must be examined to gain a clearer 
picture of the effects of income on transportation. Figure 4 shows these for the period 
1949 to 1959 for the District of Columbia and for its suburbs. (The Washington Con­
sumer Price Index was used to convert 1949 dollars into 1959 dollars. The national 
consumer price index is only a rough measure for such a conversion for the 212 SMSA's 
and individual area indices are available only for a limited number.) The changes for 
the suburbs are more distinct than those for the District itself , but the outward moving 
pattern of income is discernible. 
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Automobile Availability 

More than half of the 62 million automobiles reported as available in the 1960 
census were in metropolitan areas. The count of automobiles available represents 
the number of passenger automobiles, including station wagons, owned or regularly 
used by any of the occupants of the housing unit. Passenger cars were counted if they 
were owned by a member of the household or if they were regularly used and ordinarily 
kept at home, such as some company cars. Taxis, pickups or larger trucks, and dis­
mantled or dilapidated cars in an early stage of being junked were not counted. It was 
only in the size group of one million or more inhabitants that any differential by popu­
lation size group of automobile densities was noted. Otherwise, significant differences 
in automobile densities characterized individual areas, but the differences were intra­
rather inter-group as indicated in Table 9. 

Among all size groups, automobiles were more numerous in relation to both popu -
lation and housing units in the suburbs than in the central cities. The differential was 
greatest between central cities and suburbs in largest metropolitan areas and tended 
to narrow rapidly to areas of about 200, 000 in population. Thereafter, the differential 
rose slightly but remained at a stable level for smaller population size groups. 

An interesting study of the use of public transportation by Professor Leo Schnore 
in Traffic Quarterly, October 1962, shows that three factors-size of city, population 
density, and age-account for most variation in the use of public transportation. With­
in a particular area, the availability of various means of transportation, the distance 
from the central business district, and income are also determinants. The interre­
lationships of all these factors are the key to forecasting transportation demand. 

The net effect of population shifts in the United States on automobile density is com­
plex. While the census reports greater automobile density in rural areas than in urban 
areas, it would not be correct to conclude that urbanization, per se, is tending to re­
duce automobile densities. The reason is that almost the entire increase in population 
in recent years has either taken place in the suburbs where automobile densities are 
even greater than in rural areas or in the annexed portions of central cities, which are 
generally suburban in character and in automobile density. 

The automobile density pattern of the tracts in the Washington SMSA is shown in 
Figure 5. When Figure 5 is compared with Figure 4, a strong positive relationship 
appears between automobile availability and income. In Figure 6 the central city and 
suburban tracts are plotted using these two elements as coordinates. Least-square 
zones of central tendency for both the central city and the suburbs were computed and 
plotted. Analysis of the tracts in the District outside the zone revealed that the majority 
of the tracts below the zone .were locations in which walking was a major mode of travel 
to-work-and-tracts-above-the-zone-were-locations-where-public-transit-service-was 
limited. (Many believe that race is a factor in automobile ownership. This, however, 
is not apparent in the Washington SMSA statistics. Analyzed on a basis of income, no 
difference in automobile availability appears according to the racial composition of the 
various Census tracts once income is taken into account.) 

Other analyses must be made of automobile availability to determine effects on trans­
portation planning. In Figure 7 the percent of households with none, one, two, and 
thr,::i,,::i, rYr mnl"'f'.Jo ~ntnQ ~i.r~ihtihlA iQ c;:hrnun hy in,-.runP grnnpc::! -fnT" tho n;c+r-i,...t nf {"'ln,lumh-i~ 

and its suburbs. Here the re_lationship between auto availability and income is more 
pronounced. L11 planning for mass transit, the captive ridership, i.e., households 
with no autos available, is important, but multi-car households are also important. 

The influence of income on auto availability varies aP1ong metropolitan areas. 
Figure 8 shows the striking differences between areas, using the central cities of the 
five largest SMSA's as examples. At the $3,000 annual family income level, only 
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TABLE 9 

AVERAGE AUTOMOBILE AVAILABILITY PER OCCUPIED HOUSING UNIT, 196oa 

No . Cars per UniL 

Size Group Centra l City Suburbs Entir e SMSA 

Avg . Highest Lowest Avg. Highest Lowest Avg . Highest Lowest 

:el,000,000 0.75 1.15 0.47 1. 20 1. 32 1.01 0.96 1. 21 0.64 
500,000 -

1, 000, 000 0.95 1.24 0.64 1.22 1. 43 0.75 1.07 1. 33 0.70 
300,000 -

500,000 0.96 1.17 0.72 1. 20 1.40 0.96 1.08 1. 23 0.93 
250,000 -

300,000 1.00 1. 27 0.74 1.16 1. 35 0,94 1, OR 1. 2fi 0.91 
200,000 -

250,000 1. 01 1.16 0.62 1.15 1. 35 0.97 1. 0'7 1.19 0.90 
150, 000 -

200 , 000 0.98 1. 29 0.46 1.19 1. 50 0.88 1.07 1. 34 0.84 
125,000 -

150,000 1.01 1.26 0.77 1. 21 1. 35 1.02 1.08 1. 27 0.85 
100,000 -

1.33 125,000 1.04 1. 32 0.80 1.20 1.00 1.10 1. 29 0.92 
50 , 000 -

100, 000 1.05 1. 35 0.76 1. 21 1. 55 0.99 1.09 1. 37 0. 78 

Total 0.85 1. 35 0.46 1. 20 1. 55 0.75 1.01 1. 37 0.64 

anata derived from Ref. ~-
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three-eighths of the households in the Los Angeles central city are without a car, where­
as in New York City four-fifths are without. At the $10,000 level, both percentages 
decrease: only 3 percent in Los Angeles but still more than one-third in New York 
City. Thus, it is apparent that income is a determinant of auto availability only in con­
junction with other factors, such as population density, availability of public transit, 
and vehicle operating cost, including garaging and insurance. Although there is an 
apparent general relationship between income and auto availability, other factors de­
termine where in the family of curves the curve for a specific area will fall. 

Work Trip Modes of Travel 

As might be expected, the pattern of private automobile or carpool use was similar 
to that of automobile availability. Except in the over one million population size 
group, the differences due to size were slight. But unlike auto availability, and again 
except for the largest size group, there were only slight differences between the 
central cities and the suburbs. There were, however, considerable intra-group dif­
ferences, with high percentage use in the newer southern and western metropolitan 
areas and lower use in the older eastern areas. The interrelationship of density of 
development and auto usage is thus apparent. 

The average percentage use of automobiles on the work trip is given for the nine 
size groups in Table 10. The average percentage of use of private cars by central city 
workers on the work trip ranged from a high of 87. 7 percent in Lawton, Oklahoma, to 
a low of 20. 2 in New York City. In the suburban areas it ranged from 88. 8 percent for 
the Muskegon-Muskegon Heights suburbs in Michigan to 23. 0 percent for the Lawton 
suburbs. (Lawton, the site of Fort Sill is atypical and includes a very large proportion 
of work at home. Public transportation is insignificant.) The range narrowed some­
what, but is still wide, when entire SMSA's are compared with the high at 86. 8 for the 
Odessa SMSA in Texas and a low for the New York SMSA of 30. 9 percent. 

The pattern of car usage within a metropolitan area is shown in Figure 9. Only three 
suburban Washington tracts reported having car usage in the 40 to 50 percent range 
with the remainder all over 50 percent. A majority of tracts were reported to have 
over 80 percent usage. The District of Columbia, on the other hand, had no tract with 

TABLE 10 

AVERAGE PERCENTAGE USE OF PRIVATE AUTOMOBILES OR CARPOOL BY 
WORKERS ON WORK TRIP , 196oa 

Central City Suburbs Entire SMSA 
Size Group 

Avg. Highest Lowest Avg. Highest Lowest Avg. Highest Lowest 

;a l,000,000 47.8 77.2 20.2 75 . 5 87.8 63.2 61. 3 81. 5 30.9 
500,000 -

1,000,000 68.0 85.9 39.0 78. 4 88.3 40.7 72.8 83.8 41. 2 
300,000 -

500,000 70.0 83.8 54.2 80 . 0 88.8 39.3 74.9 84.7 66.2 
250,000 -

300 , 000 71. 7 85. 0 44.9 76 . 0 86.1 63. 0 73.9 83 . 9 65.0 
200,000 -

250,000 72. 3 82.4 41. 6 75.2 83.9 50.7 73.6 79.4 62.1 
150,000 -

200,000 70.4 84.9 32.0 77 . 7 87.2 57.4 73.4 81. 3 60.1 
125,000 -

150,000 73.8 85.3 61. 3 77.9 88.8 57.3 75.3 83.4 64.0 
100 , 000 -

125,000 74 . 7 84.7 58. 7 76 . 4 87.4 45.6 75 . 3 84.8 62.9 
50, 000 -

100,000 75.6 87.7 61. 5 63.7 85. 7 23.0 73.0 86. 8 58. 4 
Total 58. 3 87.7 20.2 63 . 7 88.8 23.0 66.8 86.8 30.9 

aData derived from Ref. 6. 
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Figure 10. Relationship of auto usage to income, central city and suburbs of Washing­
ton SMSA, 1959. 
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usage of car on the work trip over 80 percent, but it had 15 tracts with less than 
20 percent auto usage. 

Auto usage, like auto availability, is interrelated with income. Figure 10 shows 
this interrelationship for both the central city and the suburbs of the Washington SMSA. 
(This type of analysis was first presented in a paper at the 1962 Annual Meeting of the 
Highway Research Board. In that paper, the Scissors phenomenon in central cities 
was illustrated with graphs showing transportation usage of central city workers in 
the Norfolk and Richmond SMSA's in Virginia.) The direct relationship between auto 
usage and income and the inverse relationship between public transit usage and income 
are even more pronounced in the suburbs than in the central city. The differential 
between the central city and suburbs can be partially explained by the availability of 
public transportation. 

Commuting Patterns 

The data collected for the first time in the 1960 Census make possible the study of 
general commuting patterns in metropolitan areas. The residence of workers is re­
ported on a tract basis. The place of work was collected and reported on the basis of 
central city and suburban cities and counties. (It is hoped that the 1970 Census will 
collect and report place of work by Census Tracts. If this is done, a great deal more 
can be learned.) From these data the number and percent of workers commuting into 
the central city, out from the central city, and from outside the SMSA can be tab­
ulated. Table 11 indicates the average percent of workers commuting by size groups 
and the range of percentages. Here again the differences are mostly intra-group 
rather than inter-group. 

The apparent inverse relationship of commuting out from the central city with pop­
ulation size can be understood more fully when the relationship of jobs to resident 
workers is examined. Table 12 gives these ratios and their ranges for each of the 
size groups. Although the relationship between jobs to resident workers ratios and 
size is not as pronounced, there is a definite decrease in the central city ratios as 
size decreases . In other words, the location of employment centers is a major de­
terminant in worker commuting. Thus , to predict future commuting patterns, the 

TABLE 11 

AVERAGE PERCENT OF WORKERS WHO COMMUTE TO WORK, 196()<1 

To Central City From Central City From Outside SMSA 
Size Group 

Avg. Highest Lowest Avg. Highest Lowest Avg. Highest Lowest 

"1,000,000 15.5 27 . 4 7. 5 5.6 14.4 3 .1 2.4 27 . 1 0.4 
500,000 -

1,000,000 17.2 34.1 2.6 7.3 19.2 3.0 3.1 18.9 0.1 
300,000 -

500,000 19.3 29.8 2.3 7.5 19.0 4.5 3 . 4 10.1 0.8 
250,000 -

300,000 15.2 30.0 3.4 7.8 17.6 2.4 2.7 7.2 0.4 
200,000 -

250,000 17 . 0 31. 9 4.5 0.2 25.6 4 .5 2,() 11 . 0 0.1 
150,000 -

200,000 14. 5 30.7 2,9 9,1 20.1 3.4 4.6 18 . 7 0 . 4 
125,000 -

150,000 17.4 32.0 5.8 10.1 17.9 4.0 4.5 20.5 0.2 
100,000 -

125,000 14.2 21. 3 2.4 11. 0 27.1 3.5 2.5 8.5 0.5 
50,000 -

100,000 6.9 13.9 1. 7 10.9 21. 6 5.3 2.9 11. 8 0.4 

Total 16.1 34.1 1. 7 6.6 27.6 2.4 2.8 27 . 1 0.1 

u.Data derived from Ref. 6 . 
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transportation planner must first be able to forecast the changes in the locations of 
employment centers as well as the changes in residential locations of workers; i.e., 
forecasts must consider both ends of the work trip. 

Commuting into the central city is generally more critical than reverse commuting, 
or commuting out from the central city. The reason, of course, is obvious. As workers 
commute into the central city their paths converge, adding to the peak-period congestion. 
Figure 11 shows the pattern of commuting from the Washington suburbs into the District 
of Columbia. The pattern of commuting into each of the suburban counties and cities 
can be determined in the same manner . 

The highest auto use in commuting is in the distant suburbs. However, when Figure 
11 is compared with Figure 10 it becomes apparent that close-in tracts in the Wash­
ington SMSA having a high percentage of workers commuting into the central city also 
generally have high auto use for the work trip. Transportation planners in forecast­
ing future travel demands must relate the patterns of travel with the modes of travel. 
The Census data are useful in improving the planners' gravity model by pointing up 
factors which influence trends in travel. 

CONCLUSIONS 

From available statistical data, past trends can be determined. If the influence of 
factors on these trends can be understood, rational forecasts of present and future 
needs for transportation facilities can be made with greater reliability than those made 
previously. 

When analyzing metropolitan area statistics, the environment of the area must be 
considered. By environment is meant not only the physical and political situation but 
also the social values of the area and the time period in which its major development 
occurred. Environment can and does change, however, as the far-reaching effects of 
government policies on aid to Appalachia, military production, and the war on poverty 
are now demonstrating. 

An area whose major development occurred after the advent of the automobile, which 
had a seemingly unlimited supply of reasonably level land, a mild and pleasant climate, 
and many institutions of higher learning will have a pattern of growth far different from 

TABLE 12 

RATIOS OF JOBS TO RESIDENT WORKERS, 196oa 

Central City Suburbs Entire SMSA 
Size Group 

Avg. Highest Lowest Avg. Highest Lowest Avg. Highest Lowest 

;,,l,000,000 1.19 1. 55 0. 96 0.73 0.85 0. 53 0.97 0.99 0.70 
500,000 -

1,000,000 1.19 1. 56 0.66 0. 68 1. 46 0.26 0.95 1.00 0.69 
300,000 -

500,000 1. 24 1. 70 0. 86 0.66 1. 38 0.39 0.95 0.98 0.87 
250,000 -

300,000 1.15 2.17 0.87 0.76 1. 37 0.49 0.96 0.98 0. 89 
200,000 -

250,000 1.17 1. 60 0.90 0. 71 1.14 0.40 0.95 0.98 0.85 
150,000 -

200,000 1.09 1. 48 0.86 0.68 1. 27 0.29 0.92 0.98 0.68 
125,000 -

150,000 1.12 1. 67 0. 81 0.61 1. 33 0. 33 0.92 0.98 0.66 
100,000 -

125,000 1.05 1. 24 0.81 0.76 1. 83 0.30 0.95 0.98 o. 81 
50,000 -

100,000 0.95 1.12 0.75 0.78 1. 68 0.32 0.91 0.97 0.69 

Total 1.18 2.17 0.66 0. 71 1. 83 0.26 0.96 1.00 0.66 

aData derived from Ref. 6. 
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that of an area developed before the advent of the automobile and whose principal re­
sources oriented it toward a single industry. 
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The former area would likely have been developed at low density. Such develop­
ment, oriented to private auto travel, would probably not have much public transit 
available and employment centers would probably be decentralized. With its high 
educational base and advantageous physical environment, it would likely have attracted 
the development of a diversified industrial base, including some of the exotic electronic, 
space- and missile-oriented industries. It would have a high participation of women in 
the labor force and thus high family income and a high percentage of multi-car owner­
ship and use. The commuting pattern would be highly diffuse with a great deal of 
cross-commuting. Its population would li_kely be younger and growing more rapidly. 
Its future growth in all ways, however, would depend greatly on public policy with 
regard to defense spending and other factors. 

The latter area would likely have developed at relatively high density with its 
development oriented to the terrain, public transit, and employment center location. 
The participation of women in the labor force would be low. The area's population 
would probably be older, its family income lower, its percentage of families with no 
autos available higher. Its future growth would depend on its locational advantage and 
on the technological developments and implementation of automation in its one major 
industry. 

These two extremes are exemplified by the Los Angeles and Pittsburgh metropolitan 
areas. There are many gradations between these two, however. Among the 212 
SMSA's, areas of rapid, moderate and slow growth can be identified, but further 
analysis must be made of their socio-economic peculiarities, their economic base, 
and their potential for future growth. History is not likely to recur precisely. 

Effective use of the Selected Statistics by Standard Metropolitan Statistical Areas 
for Use in Transportation Planning, published by the U. S. Bureau of Public Roads, 
October 1964, together with other available statistical material, will improve the 
forecasts needed for transportation planning both on the national and the metropolitan 
area level. 
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The Use of Behavioral Surveys in Forecasting 
Transportation Requirements 
JOSEPH R. STOWERS and EDMOND L. KANWIT 

Respectively, Highway Engineer , and Economist, U. S. Bureau of Public Roads 

This paper highlights some of the important results obtained 
from a nationwide survey of urban households conducted by 
the Survey Research Center of the University of Michigan , and 
shows how behavioral surveys of this type can be used to im -
prove forecasting procedures used in urban transportation 
planning. 

The findings are based on 8 24 home interviews in about 30 
standard metropolitan statistical areas. Information was col­
lected and analyzed on recent residential moves , travel habits, 
socio economic charactcri s ticG of houccholds, and attitudes 
and preferences regarding the choice of residential location 
and mode of travel on the journey to work. 

The critical factors influencing households' decisions on 
residential location and mode of travel are identified, and 
several conclusions are drawn about the implications of the 
findings for future patterns of urban development and trans­
portation systems usage. 

The paper reviews currently used methods of forecasting 
residential land use and trip generation , and shows how, in 
light of the findings of the University of Michigan study, sig­
nificant improvements in these methods can be made by tak­
ing a more behavioral approach in model building. 

•THIS PAPEn considers the potential use of behavior Gurvcys in highway planning and 
attempts to place in the perspective of current practice the findings of a recent study 
conduct ed by the Survey Research Cenler, Uui versity of Michigan, for the U. S. Ilureau 
of Public Roads. The major findings of the Michigan report are presented in the first 
section. The forecasting implications of the behavioral approach are discussed in the 
second part of the paper, with special reference to residential land use and trip gen­
eration. 

THE RESIDENTIAL LOCATION AND URBAN MOBILITY STUDY 

The Survey Research Center study investigated intensively the atlitudes and be­
havior of urban families, with emphasis on two types of decisions having primary 
bearing on urban transportation demand. Although covering a broad field of interest 
to city and highway plann·ers, the study concentrated particularly on two related de­
cision-making processes: (a) choice of location of residence, and (b) choice of mode 
on the journey to work. 

The first report on this study was recently published by the Survey Research Center 
(1) and distributed to each state highway department and a number of other interested 
agencies and persons. Findings of the study's first phase are based on 824 personal 

Paper spons ored b y Commit t e e on Economi c For ecas t i ng . 
44 



45 

interviews from a representative cross-section of homes in standard metropolitan 
statistical areas. (The New York metJ:opolita.n area was excluded because of bud t 
limitations lhe area's complexities, and other considerations.) 

This resear h effort s eks lo answ r questions faced by each urban area trans­
portation sludy in developing and lesLing alternative plans for land use and transpor­
tation faciliti s . H w will people behave u11de1· changing I viJ·onmental condilions? 
What kind of new r sidential areas will be demanded, and where? How many. and 
what lype of trips will future reside'nts make? 

Despite the fact that the staff of every transportation study must forecast th se 
elements, their time and budget limitations almost always preclude extensive basic 
research into the character of an area's urban g1·owth and travel demand. Fore asts 
are necessarily based largely on trend projections of current patterns described 
through massi v data olleclion programs and analyses of highly aggregated data. 
This is the only course open to the ti-ansportation studies siJlce so little p1·ecise knowl­
eclg exists about Uie nalure of the basic factors and interrelationships involved in the 
decision- making processes. Foreca.sts based on gross descriptions of current con­
ditions may prove reliabl only in the short range. 

With the foregoing state of the art in mind, the U. S. Bureau of Public Roads initi­
ated the University of Michigan study to investigate another possible approach that 
might improve methods of forecasting residential land-use patterns and transportation 
systems usage. The specific objectives of lhe study wer as follows: 

1. To gain a better understanding of the key factors influencing choices of residen­
tial location and travel mode; 

2. To measure U1e relative importance of the factors involved in these two areas 
of decision malting; and 

3. To gain experience with behavioral survey and research techniques to assist 
urban transportation studies in conducting such studies as part of their continuing 
planning processes. 

The Iirsl report presents the findings gained from simple cross tabulations of the 
survey data. Additional work, now in progress, will result in a second report to be 
released early in 1965 covering lbe results of more thorough statistical analysis. 

FINDINGS 

The major conclusions 1 of the Residential Location and Urban Mobility study were 
the following: 

1. The existing pattern of residential location,· described by density and distance 
from city center, is strongly influenced by family income and by stage in the family 
liie cycle. 

2. A large proportion of potential movers would like to shift to less urbanized 
locations, farther away from the center of the city, into a more rural setting. Incon­
venience and distance to work are unlikely to be major deterrents to outward migration. 

3. The number of persons desiring to move from an apartment to a single-family 
house is much larger than the number interested in the opposite change. The recent 
boom in apartment demand reflects existing demographic and financial conditions, but 
not a shift in consumer preferences. 

4. A widespread desire for vacation cottages or vacation homes exists and a sig­
nificant proportion of families, particularly in the upper income brackets, expect to 
realize this ambition. 

5. The number of vehicle trips per family in a 24-hr pei·iod is associated with such 
family characteristics as income , occupation, and age of the famUy head size of the 
residential lot, density of neighborhood, age of the city, and number of automobiles 
owned. Further analysis is needed to determine the extent of independence of these 

1 This section is taken from "Summary of' Findings" from the original report by the 
Survey Research Center, with minor revisions . 
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variables and their relative importance when they are taken into account simultaneously. 
6. Automobile ownersbip and the mean annual number of miles the principal family 

car is driven depend on in ·ome and, to a lesser extent, on distance from city center 
and city a.ge. 

7. Choice f mode for tbe jouri1ey lo work does not appear to be sensitive to cost. 
M st people have never ven eslimated the cost of driving t.o work; those who have re­
port widely va.i:·ying cosls pe1· mile indicating thal very little care was taken. in making 
the stim te. 

8. People would choose overwhelmingly to go to work by car rnther than by common 
carrier if th costs and lhe time were the same. A frequent complaint about common 
canie1·s is lhat they are crowded; people .IJ1"1:!ft: t· the freedom of movement anrl 1.hP. 
convenience of travel by automobile. 

FORECASTING IMPLICATIONS 

General Implications 

The merits of the Survey Research Cente1· study however , lie nol so much in these 
8 broad statements-for g neralizations are plentiful in this field-but in lhe impressive 
array of quantified evide11ce behind these statements. Many i.deas lhat bad been mere 
onjecture before have been critically examined by the University of Michigan team. 

For example the suspicion by many thal lhe l10ice of mode for the journey to work 
was nol primarily an economic decision is strongly confirmed by lhe report: 73 per­
cent of all persons who drive lo wol'lc have 11ever bolhei·ed to estimate what it costs 
them. Again it has long been known thal lhere is a strong existing and potential 
demand for si ngl .-[amHy housing; Lhe pn~::ient stu.dy indi ·a.tci;; hat 60 pl:'rr.P.nt.offamilies 
in multiple-family dwellings would prefer lo liv in single-family housing. 

Another contribution of this survey is lhe fact that it cuts across cities of all types, 
in all parts of the country. Data ·ollected in one metropolilan area in an 0 -D study 
for example apply only to that area. Such data leave unanswered the question of 
whether or not lhe relationships found are peculiar to the special socio-e onomic and 
travel characteristi s of lhal area. With data collected 'in a nationwide representative 
s.w11Jle of urban areas it is possible tr) dP.1.P.rmin lo what extent certain measurable 
characteristics of urban areas may influ nee deviations from the national average. 
Generally applicable models of behavior may be formulated and the variations among 
urban areas estimated. 

The greatest asset of this study, how·ever is its comprehensive scope. Data col­
lected Jor each housel16ld in Iude--11ot only the usual Hems .obtained in _an O-D survey, 
but much pertinenl dala usually colleclccl by the Cens11s of Population , as well as a 
wealth of information on attitudes relating to housing and modes of travel. 

The move l the sulrnrbs to lower densities , and to increas d dependence on the 
automobile, is a l!·end that will not be asily reversed. Every indication points o the 
assumption that this will conti.nue to be an xlremely strong force. Of all persons 
now living in single-family homes the number who f el their lots are too small ottt­
number i,ho::iC:! wi1v feel th-L;: lab too l:1rge by 1~,nrr-i t.han two to one . Until families 
occupy lots as large as 0. 3 acre or mor those who feel they have too little land will 
out,mmber U1ose who feel they have too much . This implies a demand for land that 
would create averai:;e r,::;side;;tial dc:1eitie!o of I 011! I hree dwellin~ units per net res­
idential acre (a 100- by 130-ft lot is approximately 0.3 acre) for single-family areas. 

Given i:t choi ·e behveen a house in the subu.rbs on a paved street with sidewalks and 
law,~s, or a house in lhe country with woods, or a field between you and the next house, 
45 percent o urban residents said they would prefer the country house. The proportion 
tended to rise with income, with distance from downtown , a11d with a tendency to engage 
in various outdoor a ·tivities. 

Even thos families who stated preie.i·ence for close-in living did not often give 
reasons winch would se m to tie them strongly to the ntral area . Only 5 percent of 
these families mentioned closeness to work as a r a on; ven fewer mentio11ed social 
advantages of ntra.l cily living. The majority 60 percent gave clo::;eness to other 



activities (stores, s hools , et ·.) as their reason for wanting to live closer in than 
they now do. These activities are becoming ubiquitous in modern suburbs. 
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A majority of respondents (52 perc nt) go downtown less than once a month for 
purposes oth r lhan work. Shopping trips outnumber other nonwork trips to the central 
busi1tess district by mor Lhan three to one. Some 44 percent of all re ent movers 
stated lhat closeness to place of work m de no diJference in their choice of residential 
location. The proportion rises to a majority for those now living more than 1 O miles 
Crom their place or work (54 percent) and those who are now 30 ,l1'inules and more from 
work (60 percent). Altitudes toward pr sent and pr rerr d housing appear to depend 
much more on characteristics of the house itself and qualities or lhe neigltborhoo:l than 
on locational considerations. 

The study makes it obvious tlmt mosl people have a poor image of central-city 
living. Concern a.bout livinz with "nice people," social status, and neighborhood 
amenities undoubtedly ar attitudes which a1·e attracting people toward outlying locations. 

Residential Land-Use Forecasting 

The currenl practi. e among urban transportation studies in forecasting land use is 
Lo aUocale anticipated total regional growth lo small areas dealing with each of per­
haps hall a dozen or more categories of activity s parately , i.e .. residential, retail, 
manufactw·ing services, other industrial public buildings public open space trans­
portation highways and slreets ~-~) . Witlt the ex.c ption of two or Uu·ee research 
efforts now in progress the allocation of population growth to new residential land is 
treated as if households were a singl homogeneous quantity. 

Typically, residential development is forecast by allocating units of growlh (pop­
ulation or households) to available land in each small area. Factors considered in 
dish·ibuting growth usually include two or more of the following: 

1. Either holding capacity, or the amount of land available and suitable for devel-
opment; 

2. Accessibility to employment sites· 
3. Soil and terrain con di lions (drainage, slope, soil type, etc.); 
4. Level of sewer and water servi ·es; and 
5. Land value. 

Several weaknesses exist in this approach. Residential land deserves and requires 
finer analysis lhan this since it accounls for over hail of total developed ul'ban land 
and over half of all trip-ends generated . The procedu1·e handles only the clevelopmenl 
of new residential land. IL assumes implicitly that th re is n change in existing bu ill 
up areas. Frequently the central core area is handled by separate analysis specially 
if there are plans for urban renewal or if there are areas of significant population 
decrease. 

The new -University of Michigan study demonstrates clearly the danger in treating 
all households alike. P_.resent methods of forecasting do not take into account the fact 
that clifferenl types of households have dilferent locational characteristics. The more 
important characteristi 'S distinguishing behavior of families in residential site selec­
tion are (a) stage i n the family life cycle (b) age of the head of the household, (c) 
in ome, (d) r ace, and (e) education. 

Also, the study shows that several of the more important factors that people consider 
in choosing new housing are ignored by current techniques. These include: 

1. Proximity to similar types of .families; 
2. Type of housing available (lot siz , value, number of rooms); 
3. Proximity to stores, schools, etc . · and 
4. Amenities of the neighborhood. 

Improved methods must take a more behavioral approach to the prediction of resi­
dential gro,vt:11. A significant improvement over most urrent methods could be made 
by stratifying: all households into a small munber of cat gories by stage in the family 
life cycle, or by income, or, preferably, by both var iables . Using regression 
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techniques, an estimating equation could be developed for each type of household by 
relating the increase (or decrease) in lhe number of households in each small area 
over a recent time period , to the following vru:·iables measuring the attractiveness of 
each small area for that household group2

: 

1. Accessibility to households of the same stratum; 
2. Accessibility to retail activity; 
3. Distance to nearest school; 
4. Average va lue of housing; 
5. Holding capacity, in number of potential dwelling units, stratified by type and 

size of lot; and 
6. Accessibility to appropriate types of employment sites. 

In lhe forecasting process, soil and terrain conditions general planning poll ies 
zoning, plans for th pi·ovision of sewer and water sel'vices, and antici pated areawide 
demands for housing of each type should all be considered in estimating holding capa ·­
ities by type of dwelling unit and size of lot. 

Land-use mod ls developed along the lines desc1•ibed offer several advantages. 
They are more reasonable con eptually and, thel'efore, an be used with more onfi­
dence. Since lhey would conform more closely with otu· know! dg of human behavior 
the values and signs of the regression coefficients can be readily checked against 
hypotheses. Also , because Lhe relationships involved in the equations are more be­
havioral in natw·e the parameters can b expec ed to be more stable over time and 
in clillereut metropolitan areas. Research of this type should lead Loward generally 
applicable models of urban change. 

Forecasts maue with tbese 11cgressio11 equ tions would provide transpol'lalion plan­
ners with values of income, density , and other househ ld hai·acteristics for smalJ 
areas which should be helpful in estimating trip generation and modal split. Most 
current land-use forecasting methods will not provide these data directly. 

Mosl importantly these models would be sensitive to a number of key policy var ­
iables ignored by ma11y cur rent forecasting m elhods. This approach would provide 
another major slep toward 1·eplaclng the undesfrable trend-based projecti n rnP.thods 
wit.h powedul tools for compreh nsive metropolitan planning. 

The residential land-use forecasting method proposed poses no serious slalistical 
complications beyond what is now typically en ountered. lu facl, some problems of 
pa1·ameter reliability would probably lJ t:: si.u plified. On 1·efinemenl that may add 
accuracy to the suggested procedure is worth mentioning, however. 

The Uluversity of Michigan study s uggest&thal U1e two variables family lile cycle 
and ini:;ome, are most importa11t dete ·mina.nts of wh r e people tend Lo locate. Strati -
fication of households into a small number of categories a ·cording to these two char­
acteristics is definitely warranted. However, ther characteristics su h as family 
size age, education, and occupation might also be considered . 

If a large number of variables is to be considered, multivariate statistical t •ch­
niques ould be used to define h u hold ategories so that the b havior of each house­
holt.i ly.i:;~ would b- ~1.1.C!' ~ n~-1·!y hnmner-mi-mus . Component, fa ··tor, Ol' cluster analyses 
could be us d to aggregate categories based on the geographic correlation oi househuiti 
groups . Vai•iance or regression analysis could be used to identify lhe most important 
disu11~ulshing hous~hclct ,.haracteristi c:s for stratification of the groups. Latent class 
analysis has been suggested as a·nuU1er approach t!). This lechnique would define 
groups in a manner which would satisfy the crile1•ion that behavior with regard lo any 
manilest va.riable be independent of IJ havior with regard to any othF\r manifest variable, 
for households within the same category. Multiple cU,scrintinant analysis mighl also 
be used. 

2 Thc regression equations for theo several household types form a highly interrelated 
equation system . Significant bias is likely to be introduced if equation parameters 
are estimated by single eq_uation .Least sq_uares mto Ll1uds. Modern econometri,:- mPthods 
for c::;timating paramet.Prs in a simultaneous equation system should be used . 
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Trip Generation 

Many urban transportation studies base their forecasts of trip production on re­
gression equations relating daily trips per household to one or more of three variables: 
automobile ownership, residential density, and distance from the central business 
district. The data used to develop the estimating equations are average values for 
traffic analysis zones, or districts, for the current year (for example, see 8) . An 
excellent discussion of the problems involved in correlating aggregated data~ and an 
analysis of household trip generation in Detroit and Modesto was written by Oi and 
Shuldiner (g) . 

Several problems are inherent in the approach typically used. The first of these 
problems is what is being measured and explained by the model, i.e., the variance be­
tween zones, not the variance between the basic units responsible for travel behavior, 
the household. The between-zone variance is small in relation to the between-house­
hold variance. The household is the basic observation unit for most of the data col­
lected. Much information is lost by areal aggregation, and undoubtedly less data 
would be needed to develop equations with the same statistical reliability. 

Relationships developed from these aggregated data are sensitive to the size of the 
zones and the degree of internal homogeneity achieved in drawing their boundaries. 
Undoubtedly this is an important factor explaining why relationships tend to differ 
significantly from city to city. 

Relationships developed from area data will not be reliable for forecasting purposes 
unless the ratio of within-zone-variance to between zone-variance, with respect to all 
variables, can be expected to remain constant over time. On the contrary, evidence 
shows that newer suburban areas are less highly differentiated with respect to house­
hold characteristics than older areas in the central city (!__Q). 

Areal aggregation can obscure much of the difference in socio-economic character­
istics of households and, therefore, obscure correlations that may exist between these 
variables and travel behavior. Cross tabulations in Residential Location and Urban 
Mobility show that trips per household vary with income, family size, stage in the 
family life cycle, occupation, as well as other variables usually considered by trans­
portation studies such as density, automobile ownership, and distance from downtown. 

Another weakness of much of the work on trip generation analysis is that too often 
all relationships are assumed to be linear without justification. An example would be 
an equation containing a positive linear regression coefficient for distance to down­
town. Despite the fact the model probably overstates trip-making in existing suburbs 
because of the leveling off of the relationship in the outer areas, it is expected to 
hold valid for future fringe areas considerably further from downtown. Such assump­
tions become most critical when forecast values are likely to fall outside the range 
of current observations. 

Also, it can be shown that relationships will be invalid if they are derived from 
aggregated data, and the basic relationships are nonlinear. As a general rule, analysis 
should precede aggregation rather than the reverse; the invariance of relationships 
with regard to area size should be verified before the analysis of aggregated data is 
used for forecasting purposes. 

Considerable improvement might be made in trip estimation by using the house­
hold as the basic unit of analysis and by taking more care in developing relationships. 
Rather than assuming linearity for all independent variables, the analyst can stratify 
each household characteristic into several classes and treat each class as a separate 
dummy variable in the regression. (One class must be left out of the equation to avoid 
overdetermination. For a discussion of the dummy variable technique, see .l!-) If 
a plot of the resulting regression coefficients against values of the characteristic 
approximates a straight line, then that household characteristic may be confidently 
treated as a linear variable in a subsequent equation. It should be pointed out that a 
simple plot of the raw data is not sufficient to verify the hypothesis of linearity, since 
the influence of other significant independent variables is not accounted for. An 
apparent linear fit in a two variable plot can, and often does, change signs, become 
substantially nonlinear, or become insignificant when several variables are considered 
simultaneously. 
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Preliminary analysis of the data collected in the University of Michigan study shows 
that transportation studies may not be focusing attention on the right variables. Table 
1 gives all variables which have been found to influence trip-making significantly , in 
the order of their importance (the beta coefficient is a measure of the relative impor­
tance of each variable when all variables are considered simultaneously). The table 
also indicates which variables were approximately linear in earlier regression equa­
tions and, therefore , treated as such in the final analysis. The dependent variable is 
total trips made by the household per day. 

Of three variables commonly analyzed in transportation studies, one is insignifi­
cant (distance from downtown) and another (density) ranks last among the other six 
variables. These preliminary results argue strongly for inclusion of family size, 
income, stage in the family life cycle, and occupation in trip gene ration analysis. 

Trip production equations developed at the household level are easily applied to 
the forecasting of total zonal trip-ends. If the analyst knows the average value for 
each independent variable and the number of households in each category of dummy 
variables, he can estimate directly trip production for the zone. 

For example, an estimate for a particular zone might be 

where 

T 
N 
a 

b1, b 2 

trip-end estimate for the zone; 
total households in the zone; 
intercept from household regression analysis; 
regression coefficie nts for linear variables , from household 

regression analysis; 
average values for the zone for each of the linear variables 

(e.g. , family size and automobiles owned); 
regression coefficients for dummy variables, from household 

regression analysis; 
number of households in each dummy variable category 

(e.g., income and family cycle classes). 

The strongest argument in favor of analysis at the household level is that behavioral 
relaliumihiv~ are more likely to remain true over time and , therefore, produce more 
reliable forecasts. Analysis of household data, rather than area data, is needed to 
develop these behavioral relationships. 

Thirty-five percent of the variance in trips per household was explained by the 
household characteristics in the analysis of the University of Michigan data. (The 
proportion of variance in household behavior explained by a model is substantially 
lower than the variance among area averages explained by models developed from area 
data. This is true because of the inherent daily variability in household travel habits. 

TABLE 1 

ILA.NKING OF C:HA RAC:'T'F.RT81'TCS IN ORDER OF SIGNIFICANCE 

C haract eris tic 

Family size (linear) 
Automobiles owned (linear) 
Income 
Stage in the family life 

cycle 
Occupation 
Density of neighborhood 
Distance 

Beta Coeff. 

0 . 29 
0.23 
0.14 

0 . 13 
0 . 11 
0 . 10 

(insignificant) 

Rank 

1 
2 
3 

4 
5 
6 
7 
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For th el'ror s to be directly comparable lh household model would have to be used 
to make estimates for lhe same areas for which a n area model was developed.) An 
additional 7 per ·ent was du Lo varianc between cities . Furth · r analysis s howed U1a t 
about on -Lhird of the unexplained vru-ian ·e b twe n c'iti sis u.ttribulable lo a few 
simple differences am ong citi s, i. e . geogr aphic region, c ntral city population 
density and age of the city . Stated another way only 4. 4 percent of the variance in 
house hold trip production is du Lo diffe r ences betwf;! n cities which cam1ol be explained 
by the household a1td city char acteristic va riables. IL do s nol seem unrealistic Lo hope 
that further refinements towa1:d a g ~neral model of trip production would produce a 
mod.el accurate enough to make unexplained differ nces among cities insignificant a nd 
Lhereby a lleviate the n ed lo collect trip generation data for every transportation study. 

CONCLUSIONS 

1. Much helpful information is to be gai ned in urba n transportation planning by 
nationwide studies of the behavi or of urban residents . General understanding of urban 
phenomena as well as forecasting methodology benefit from lhes efforts. Further 
intensive research building on lhe results of the University of Michigan study is def­
initely warranted. 

2. Th possibility of ·hanging a ttitudes and tastes must be recognized. Whal will 
be the impact of the new towns springing up a r ound th country? Will the image of 
public transit change with the introduction of modern, clean and comiorlable rapid 
transit systems now being planned? How much wi.11 the urban r enewal programs 
cha nge attitudes toward central city living? Periodic r esurveys are needed to answer 
these and othe r questions. 

3. In-depth behavioral surveys in individual metropolitan areas are recommended 
as part of the continuing planning process. Information on community attitudes will 
be most helpful to the planner in identifying probletns, and formulating objectives. 

4 . B havioral r esearch of the type des cribed in this paper can substantially im­
prove our methods of forecasting and decrease the amount and cost of other large 
data collection programs. 
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Travel Characteristics of Persons Living 
Larger Cities 
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T. A. BOSTICK and T. R. TODD, Economics and Requirements Division, Office of 
Research and Development, U. S. Bureau of Public Roads 

•THE PURPOSE of this paper is to examine some of the travel characteristics of 
workers now living in cities (exclusive of the surrounding urban areas) having a pop­
ulation of 100, 000 and over. The data considered are the choice of travel modes used 
by workers related to the nearness to public transportation to work, the distance to 
work, and the family income of the workers. Also considered is the distribution of 
trips and travel to the downtown by purpose of trips and for each purpose the proportion 
of all trips destined for the downtown area. 

The principal data on which this paper is based are derived from a nationwide auto­
mobile-use survey conducted in Spring 1961 by the Bureau of the Census under contract 
to lhe Bureau of Public Roads, supplemented by other information that has become 
available since that time. 

The sample used by the Bureau of the Censu1-, for this study was one of approximately 
5, 000 dwelling units from th Current Population Surv y. This survey , conducted 
monthly by the Bureau of the Census is based on a statistically selected sample rep­
res en ting the noninstitutional civilian population. Its maiu purpose is to obtain cur rent 
information on employment, unemployment, and related data compiled monthly. This 
paper reports on data obtained in over 1,300 households of the sample located in cities 
having a population or 100, 000 and over. Bet:ause these data arc based on a probahi 1-
ity sample of households, the figures are subject to sampling variability , i.e., the 
expected differences between results of a sample survey and those that would havl:! been 
obtained from a complete enumeration of all households. Based on the estimates of 
sampling variability from this survey iu places having a population of 100, ono :tnd over, 
there are about two chances in three of being right in assuming that the relative dilfer­
ence between the estimate of vehicle-miles by purpose yielded by this sample and lhe 
true value is approximately 20 percent of the estimate. 'fhe sampling error in the 
estimate of trips by purpose would be approximately 10 percent. 

BACKGROUND 

It can be reasonably assumed that the major portion of highway needs of this country 
will be concentrated in urban areas in the next two or three decades, which is generally 
as far into the future as one cares or dares tu luuk. It i.s J-,ighly p:::cb:::.ble that i!! 1990 
about 80 percent of the total population of the 48 contiguous slates and the District of 
Columbia will reside in urban areas. 

Proj ctions of fllt.urP. population growth show a raH~E: iii total p;:cdictcd populatio!1 
from 262 million to 301 million for the year 1990. A ret:ent projection prepared by 
the U. S. Bureau of Public Roads resulted in a 1990 estimate of 286 million. If the 
probability of 80 percent of this number being residents of urban areas holds, this 
would mean an urban population of 230 million. 

The planning and constructing of the urban highway system-or, for that matter, 
systems including all modes of urban transportation-to meet the travel needs and 
desires of 230 million persons is a task of unparalleled magnitude in Lransportation 
history. With more and more of the population living in urban concentrations, it 
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becomes increasi ngly necessary to plan the development of transportation systems em­
bracing the various m des in a balance that will provide efficient and effective trans­
portation service for states and local communities. 

The study of travel habits of workers reported here sh ds some light on preferences 
for ertain modes of transportation and how these preferences may suggest the trend of 
future transpor tation development. 

NEARNESS TO PUBLIC TRANSPORTATION 

As indicated in Table 1, 69. 3 percent of all workers living in cities having a pop­
ulation of 100,000 or more had som form of public transportation available within two 
blocks of their homes. At the other extreme, 8 percent had no available public trans­
portation to work. 

Of all workers, 87 percent had public transportation available six blocks or less 
from home. F urthermore , of Lhe working population living 15 miles or more from 
work, 15. 6 p rcent has no publi c transportation available n arer than six blocks from 
t heir home; fo1· othe r distance groups less than 5 percent was reported in Lhis category. 

COMMUTING BY AUTOMOBILE 

Hali of all workers who have some form of public transportation to work available 
to them chose to use automobiles for this purpose, as indicated in Table 2. The per­
centage is even a little higher than the average in the case of workers living within two 
blocks of public transportation . Among possible reasons for this might be inadequacy 
of, or dissatisfaction with, the public transportation system. 

T he time factor may ent r into the choice of the automobile as the means of getting 
to work. In the 1963 Passenger Transportation Survey by the Bureau of the Census , it 
was found lhat 74 percent of the persons commuting to work by automobile required 
less than 25 min to get t here, wl1ereas only 25 perc nt of the .workers commuting by 
public transportation were able to get to work within this time . L These figures may 
be an indication of the value commuters attach to time savings. 

TABLE 1 

DISTRIBUTION OF PERSONS ACCORDING TO DISTANCE TO 
NEAREST PUBLIC TRANSPORTATION TO WORKa 

Distance to Distance to Nearest Public Transportation to Work 
Work 

One Way 1 to 2 3 to 6 Over 6 None All 
(mi) Blocks (%) Blocks (%) Blocks (%) Available ( 6/o) Dist. (•%) 

Under 5 71 . 7 15.5 2.8 10.0 100.0 
5.0-9.9 69.0 23.0 4.7 3.3 100.0 
10.0 - 14.9 71. 5 19.5 3.0 6.0 100.0 
15. 0 and over 56 . 2 13.9 15.6 14.3 100.0 
All distances 69 . 3 18.0 4.7 8.0 100.0 

aNationwide automobile -use survey of locations having populations of l00,000 and over, 
spring l96l. 

1 Preliminary Progress Report, Home to Work Travel Survey, l963 Census of Transportation; 
data sho1m are for central cities of Standard Metropolitan Statistical Areas. 
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TABLE 2 

PERCENTAGE OF PERSONS USING AUTOMOBILE FOR WORK BY 
DISTANCE TO NEAREST PUBLIC TRANSPORTATION TO WOR~ 

Distance to Distance to Nea rest Public 

Work Transportation t o Workb 

One Way 
1 to 2 3 lo 6 Over 6 All (mi) 

Blocks (%) Blocks (%) Blocks (%) Distances 

Under 5 44.8 46.1 56.7 45 . 4 
5.0-9.9 61. 2 41.1 39.7 55.3 
10 - 14.9 54.3 60.3 51. 4 55.4 
15. 0 and over 53 . 6 60.3 31. 6 50.7 
All distances 51. 5 47.3 42.8 50.2 

(%) 

aNationwide automobile-use survey of locat i ons having populations of 100,000 and over, 
spr i nG 1961. 

bExcludes persons for ;rhom no publ ic tnmsportation is available . 

COMMUTING BY ALL MODES 

Of th one- half of all worker who did not elect to go to work by a utomobile 38. 6 
pe1·cent used publi c trans portation and 11. 5 per · 11 l wall~ecl to work or uncd a bicycl e 
as indicated i n Table 3. Whe r e the di s tan ·e to wor·k was under 1 mi three-fourths of 
the workers either walked or rode a bicycle. But even at this relatively short distance 
from home to work , 14 percent chose to go by automobile a s compared wi th 11. 1 per­
cent by public trans portation. Moreover , most of those who went by automobile were 
drivers rather than passengers. 

Table 3 indicates the mode of travel to work in 1-mi increments up to 5 mi and then 
in 5-mi increments. Generally, Lhe greater the distance from work the larger th~ pro­
portion of workers using automobiles for home- to-work transportat ion. The tab! also 
inct· ates that mileag to work influences U1 e ex tent o[ ca r pooling . As the dis tance to 
work increased above 3 mi, a higher propo1•tio11 of persons wer e r epol'ted as auto­
mobile passengers, the r ange being from 5. 4 percent in the 4. 0 to 4. 9 mileage group 
to 12. 7 per cenl in the 20. 0 to 24. 9 mileage group. 

T AB LE 3 

nTRTRTRllTION OF WORKERS CLASSIFIED BY MODE OF TRAVEL , ACCORDING TO ONE-WAY DISTANCE TO WORK" 

Distance to 
Auto mobile P ublic 

Work TranSJlOl'l:tUon 
One Way or Comblnntlcmb 

(m1i 
Driver (i) P assenger (1) T ola! (~) 

(il 

0.1 - o. 9 13 . 1 0. 9 14. 0 II. I 
1.0 - 1.9 40 . 2 4. 8 45. 0 30. 0 
2-.·o· - 2~9-- 41-:-3 2.1 43 , 4 51. 8 
3. 0 - 3. 9 51. 0 8.6 59 . 6 38. 7 
4. 0 - 4. 9 55. 5 5. 4 60. 9 39. 1 
5, 0 - 9. 9 48. 6 8.5 57. 1 42. 3 

10,0-14.9 50 . 5 7. 2 57. 7 42. 3 
15 . 0 - 19.9 41. 3 8 . 1 49. 4 50 . 6 
20,0 - 24 . D 52 . 8 12. 7 65. 5 34. 5 
25. 0 and over 55. 4 8.6 64 . 0 36, 0 
Unknownc 19 , 7 19. 7 39 . 4 57. 4 

Tola! 43 . 2 6, 7 49. 9 38. G 

aNationwide automobile-use study of locations having a population of 100 , 000 and overi s pring 1Y6l. 
bpublic transport at ion alone or public trans portation with nutmnobile. 
coistance not reported (amounted to less than 3 percent of thQ:se reporting). 

Walk T ola ! 
or Bicycle 

(i) (f ) 

74. 9 100.0 
25. 0 100.0 
4. 8 100. 0 
f. 7- 100. 0 

100.0 
0 . 6 100. 0 

100.0 
100.0 
100.0 
100 , 0 

3. 2 100 . 0 

I I. 5 100. 0 



TABLE 4 

DISTRIBUTION OF PERSONS CLASSIF1ED BY FAMILY INCOME AND BY METHOD OF 
HOME-TO- WORK-TRANSPORT ATIONa 

Automobile Public 
Family Transport Uo11 
Income or Comblnotlonb Driver(%) Passenger (%) Total(%) 

(%) 

Under $1,000 15. 9 4. 7 20 . 6 25.1 
$ 1, 000 - $ 1, 999 14.1 14.1 71. 7 
$ 2 000- $2,999 18. 9 3. 0 21. 9 57. 5 
$ 3,000- $3,999 26. 7 8. 5 35.2 51. 5 
$ 4, 000 - $ 4, 999 36. 6 12. 0 48. 6 41. 4 
$ 5,000 - $ 9,999 50. 0 9.1 59.1 .- 31. 2 
$10,000 - $14, 999 54. 3 I. 9 56. 2 36. 6 
$15,000 and over 63. 3 63 . 3 36. 7 
Unknownc 41. 7 4. 2 45 . 9 39. 8 

Totals 43. 2 6. 7 49.9 38. 6 

aNationwld\' automoblla-use study of loemlons having a populnllon of 100,000 and over, spring 1961. 
bpublic lransportallon a lone or public lrnnsportatlon with nuton1obile. 
CJncome not reported (amounted to 13 percent of sample). 

FAMILY INCOME AND MODE OF TRAVEL 

Walk 
or Bicycle 

(%) 

54. 3 
14. 2 
20. 6 
13. 3 
9.0 
9.7 
7 . 2 

14. 3 

11. 5 

55 

All 
Means 

(%) 

100. 0 
100. 0 
100.0 
100.0 
100.0 
100. 0 
100.0 
100. 0 
100. 0 

100. 0 

The choice of mode of travel to work is undoubtedly influenced by many factors, 
singly or in combination. It is highly probable that at least two and possibly more of 
these factors enter into any given situation. Income is an important factor both in the 
choice of methods for going to work and in the distance between the worker's home and 
his place of employment. As indicated in Table 4 and Figure 1, where annual family 
income was under $1 , 000 , more than half of all workers walked or bicycled to work. 
It is possible that the under $1, 000 family income group were domiciled at the job site . 
The data, however, did not show this. In the next income bracket ( $1, 000 to $1,999), 
there was a very substantial shift to public transportation, with almost 72 percent of 
the workers using this mode. The percentage of workers using public transportation 
drops rather sharply until family income reaches $10 , 000 at which point it increases 
somewhat. 

PERCENT PERCENT 
100~-------------- - --------------. 100 

CJ] AUTOMOBILE 
~ PUBLIC TRANSPORTATION 

~ WALK OR BICYCLE 801----------------- ------------------1 80 

60 >---- ------< 60 

40 t--~.i------1 40 

20 

Figure 1. Distribution of persons in each family income group by method of home-to­
work transportation. 
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As the size of family income increases, the choice of the automobile a s a commut­
ing mode increases and 63 percent of the persons having family incomes of $15,000 
and over used automobiles for trips to work. Surprisingly, over 20 percent of the 
lowest income group commuted by automobile with more than three-fourths of that 
total driving. The higher r e lative use of automobiles for home-to-work transportation 
as the family income exceeds $5,000 may be noted in Figure 1, which shows the dis­
tribution of persons in each income group according to the mode of home-to-work 
transportation. Except for the family income group under $1 , 000, where 54 percent 
of the workers reported they walked or bicycled to work , the income groups were 
r elatively consistent in the proportion of walkers. One might conclude that income 
above the $1 , 000 level is not closely r elated to walking to work. 

PURPOSE OF TRIPS BY INCOME GROUPS 

Family income is generally considered an important determinant of the use of 
automobiles. Table 5 indicat es the distribution of automobile trips by purpose for the 
various income groups. 

The proportion of trips related to earning a living rose from 24. 7 percent for the 
family income group under $1 , 000 to 42. 6 percent for the $4,000 to $4,999 income 
group and then drops off steadily to 33. 7 percent for the income group above $15 , 000. 
Persons in the family income groups under $2 , 000 made a higher proportion of the 
trips for family business purposes than did othe r income groups. Social and recre ­
ational trips accounted for 16. 7 percent of all trips with the highest and lowest income 
groups both r eporting 22 per cent of the trips for such purposes. 

TRIPS AND TRAVEL BY AUTOMOBILE TO DOWNTOWN SHOPPING AREA~ 

Urban planners are constantly aware of the problems of keeping traffic flowin ~ to and 
in the central business districts. Although, with the tremendous buildup of suburban 
shopping and medical areas the relative attraction to a downtown shopping area has 
decreased, the downtown areas still attract people for a variety of reasons. Table 6 
indicates, by purpose of trips , the distribution of trips a nd travel uy aulumobile lo 
downtown shopping areas by one-way distance groups. Over one-half of all the trips 
and travel to the downtown shopping areas were made for purposes of earning a living , 
with an additional one-third for family business purposes. Only 2. 1 percent of the 

TABLE 5 

DISTRIBUTION OF AUTOMOBILE TRIPS BY PURPOSE AND FAMILY INCOME GROUPSa 

Family Income 

Purpose of Trip Under $1,000 $2,000 $3,000 $4,000 $5,000 $10, 000 $15,000 All 
$1 ,000 1,999 2,999 3,999 4,999 9,999 14,999 and Over (%) 

(%) (~) (%) (%) (%) (1) (i) (%) 

Ea.i: 11i11~ <L iiv111~. 
To and from work 16. 2 26. 5 30. 6 34. 9 37 . 7 36. 3 33 . 8 29. 0 34 . 5 
Related bus iness 8. 5 1. 7 7. 2 6. 1 4 . 9 3 . 5 5. 3 4. 7 4.4 

Total 24 . 7 28 . 2 37 . 8 41. 0 42 . 6 39 . 8 39. l 33. 7 38. 9 

Family business: 
Medical and dental 3.1 2 . I 3. G 1. 4 I. 2 2 .1 1.9 ~. 4 Z. l 
Shopping 18 .1 23 . 5 15. 2 16 . 2 13 . 7 14 . 1 14. 2 17. 7 14. 9 
Other 20. 3 18 . 9 18 . 5 14 . 1 14 , 3 15. 0 15 , 1 12. 0 15.1 

Total 41 , 5 44 . 5 37 . 3 31. 7 29. 2 31. 2 31. 2 33 .1 32.1 

Educational , c i vie , and 
r e ligious 11. 6 8. 7 11. 7 10. 4 11. 2 12.9 13 . 1 11.1 12. 3 

Soc ial and recrealional: 
Vacations 0. I 
Pleasure rides 3 . 2 Z.1 I. 6 2 . 8 2. 9 1.U 1. G 3. 2 2.1 
Other 19 . 0 16. 5 11. 6 14 . 1 14 .1 14. 1 15 . 0 18. 9 14. 6 

Total 22 . 2 18. 6 13. 2 16. 9 1?.0 16. l 1 ~ . ij 22 . 1 16 . 7 

All purposes 100. 0 rnn n I 00 . 0 100. 0 100. 0 100 ,0 100 . 0 100. 0 100. 0 

aNalionwide automobile-use s tudy of locations having a population of 100,000 and over . 



57 

TABLE 6 

DISTRIBUTION OF TRIPS AND TRAVEL BY AUTOMOBILE TO DOWNTOWN SHOPPING AREAS CLASSIFIED 
BY ONE-WAY DISTANCE AND BY MAJOR PURPOSE OF TRIPa 

Purpose of Trips and Travel 

One-way Distance 
Educational, Civic Social and 

fi•om Residence Earning a Living Family Business All Purposes 
(mi) and Religious Recreational 

Trips(%) Travel(%) Trips(%) Travel(%) Trips(%) Travel(%) Trips(%) Travel(%) Trips(%) Travel(%) 

0 . 1- 1.9 28.6 29. 7 62 . 8 61.7 1.1 0.9 7 . 5 7 . 7 100.0 100 . 0 
2 . 0 - 4 . 9 58 . 1 57 . 2 30. 3 30 . 6 2. 5 2. 6 9 . 1 9. 0 100.0 100 . 0 
5.0- 9 .9 51 . 7 54. 5 36. 3 34 . 3 1. 7 1. 8 10 . 3 9. 4 100.0 100 . 0 

10. 0 and over 50.9 52 . 5 35. 5 34. 3 2. 2 1. 8 11 .4 11 .4 100 . 0 100 . 0 

Total 51. 9 53 . 5 36. 3 34 . 0 2.1 1. 9 9. 7 10. 6 100 . 0 100 . 0 

a Nationwide automobile-use study in locations having populations of 100,000 and over. 

TABLE 7 

P E RCENTAGE OF AUTOMOBILE TRIPS FOR EACH 
P URPOSE DESTINED TO THE DOWNTOWN AREAa 

Purpose of Trip 

E a rning a living: 
To and from work 
Related business 

All trips for earning a living 

Family business : 
Medical and denta l 
Shopping 
Other 

All trips for family business 

E ducationa l , civic , a nd 
religi ous 

Social and recr eational 

All trips 

1, to Downtown 
Business Area 

13.7 
20.5 

14.5 

13. 8 
13.l 
16 . 6 

14.5 

2.6 

.Jh1 
12.0 

aNa.tionwide automob:ile-use study of locations having a 
population of 100,000 and over, spring 1961. 

trips and 1. 9 percent of the travel to the 
downtown shopping areas were made for 
educational, civic a nd religious purposes. 
Trips for social a11d r ecreational purposes 
amounted to 9. 7 percent of the trips and 
10. 6 percent of the travel. 

By mileage-distance groups it was 
found that persons living closer to the 
downtown shopping areas, that is, under 
2 mi, made a s maller proportion of auto -
mobile trips for work and a larger pro­
portion of trips for family business pur­
poses than persons living farther from the 
downtown. 

Table 7 a lthough not i ndi cating the 
distance to downtown s hopping areas 
does give the per centage of total trips 
destined for the area by. purpose of t r ip. 
A fai rly substantia l s har e of total trips , 
12 per cent, wer e des tined to the downtown 
area. 

Of all trips related to earning a living, 
14. 5 percent are to the downtown area. The same percentage of the trips for family 
business are to the downtown area. Trips for educational, civic, and religious pur­
poses comprised less than 3 percent of downtown trips ; but 6. 7 percent of social and 
recreational trips were made to the downtown area. 

CONCLUSIONS 

Information related to travel characteristics of residents of large cities obtained 
from sources valid for nationwide (but not local) comparisons has been presented in 
this paper. From this infor mation it may be concluded that the automobile is the 
mode of trans por tation used by a large proportion of the residents of our large cities , 
regardless of the availability of other modes. The fact that a worker lives close to 
public transportation does not necessarily result in his use of it as his regular means 
of getting to and from work. Neither does closeness of home-to-work by itself cause 
a worker to forego use of his automobile for work trips. Use of the automobile for 
work trips tends to increase with income. 

Although only one-seventh of all automobile trips made for purposes of earning a 
living were destined for the downtown area, more than half of all the trips with down­
town destinations were for this purpose. 



Highway Income, Expenditures, and User-Tax 
Earnings in Standard Metropolitan Statistical Areas 
STANLEY F. BIELAK and JAMES F. McCARTHY, U. S. Bureau of Public Roads 

•POPULATION, motor vehicle r egistrations , and travel continue to grow in urban areas 
at such a rapid rate that increasing allocations of funds for highways a t· e necessary to 
keep pace with their growth. 

The high cost per mile of urban highway facilities, in view of the uniform rate of 
state and Federal user charges on rural and urban residents alike, prompted this in­
quiry into highway finances in population centers. State and local highway finance data 
which have recently become available are used to make comparisons relating highway 
income, expenditures , and highway -user earnings for s e lected areas. TM s paper pro­
vides only a limited view of the total picture , but it focuses on an area of highway fi -
nance n.ot extensively explor din the past. No a ttempt was m ade to include or eva luate 
social costs attendant to the cost of urban highway systems. 

To determine how highway-user earni ngs, highway income, a nd expenditures com ­
pare in urbru1 areas, the Standard Meu·opolitan Statistical Area (SMSA) was adopt d as 
the unit of measur m ent. Tlrls unit, established by the U . S. BU1·eau of the Dudget for 
convenience of reporting, consists of the counties (or towns in New England) contain­
ing the entire urbanized portion of a metropolitai1 a1·ea. The SMSA includes of neces ­
sity, the rural portion, if any , of its constituent counties. Of the 212 SMSA's defined 
in the 1960 census, exclusive of Puerto Rico, data were obtained on 4-6 for s tudy . ln 
Table 1, the study sample is compared with the 212 SMSA's in the United States . The 
sample represents nearly 22 percent of the total national population and a little more 
than 31 percent of the total SMSA population. As the table indicates , it is somewhat 
weighted in favor of the more populous areas, having 37 percent of the population of 
those over 1 , 000 , 000 and only 20 p ercent of the population of those under 250, 000. 
·since the population groups are treated and discussed separately, the effect of this 
disparity is somewhat minimized. 

SELECTION OF SMSA's 

All of the states were requested to report the total travel for one SMSA in 1960, 
subdivided where possible into travel by automobiles and travel by trucks and buses. 
They were also asked to give an estimated motor-fuel consumption rate for each of 
the two classes of motor vehicles. To obtain adequate travel data , the states were 
asked to report on an area in which a Lram;puri.a.i.10,-, study was r"cc:-:tly c::::~pleted 0!' 
sufficiently advanced to aid in preparing the travel estimates. 

The 46 SMSA's included in this analysis represent one in each of 44 states, and 2 
in Indiana. New Hampshire did not provide lhe 11ece:;;sasy data a:-:d there ·::ere na 
SMSA's in Alaska, Idaho, Vermont aild Wyoming . Although the s election on thi s 
basis does not sample the geographi or population areas to the same degree , it 
provides a more representative cross - section of areas in other respects. By-s am­
pling each state it was possible to report on: (a) a greater diversity of state motor­
fuel and motor-vehicle tax rates· (b) a variety of constntction prog·rams, particularly 
of the Inl~i·slate system which in a given year may be more a tive in the urban areas of 
some states than in others; ( c) a sample of areas haviJlg central cllles of an origin and 
development in different periods of time, such as the older eastern cities and the 
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TABLE I 

COMPARISON OF SMSA's SELECTED FOR STUDY WITH ALL SMSA's IN UNITED STATEsa 

No. of SMSA's and Population Square Miles of Sample as Land Area Population/Sq Mi Census Region All SMSA 1 s in Study Sample Percent of Sample as 
and United States Total All Study 

Percent of All Study Population Group 
SMSA's Sample Total 

SMSA's Sample 
No , Population No. Population No. Population (sq mi) (sq mi) 

(thousands) (thousands) 

AU SMSA's 212 112,885 46 35,246 21. 7 31. 2 310,233 75,855 24. 5 364 465 

By Census Regions: 
Northeast 47 35,347 7 6,961 14. 9 19 . 7 35, 650 6, 746 18. 9 991 1, 032 
North Central 59 30,960 13 10,443 22 . 0 33. 7 87, 834 16 . 678 19.0 352 626 
Southb 77 26,447 16 7,676 20.8 29. 0 59 , 328 15,351 25. 9 446 500 
West 29 20,131 10 10,166 34 , 5 50 . 5 127 , 421 37. 080 29 , 1 158 274 

By Population Groups: 
>1, 000, 000 24 61 , 582 7 23,065 29 . 2 37 . 5 54. 285 l9 , 321 35 , 6 I, 134 I, 194 
500,000 to I, 000, 000 29 19 , 215 7 5,096 24. 1 26. 5 70. 767 16,896 23 . 9 272 302 
250, ooo to 500, ooob 48 15, 829 11 3,901 22.9 24 . 6 78,460 II , 219 14 , 3 202 348 
<250, 000 111 16, 259 21 3.184 18. 9 19. 6 106,721 28 , 419 26. 6 152 112 

ai;xcludcia Puerto Rico. 
bpopultltlQn ttn.d a r oa of O.angc County of the Tulsa. Oklahoma, SMSA are not inc luded in the sample but are included with totals of all 
SMSA's In lho Unit d Staloa. 

newer rapidly growing western areas; and (d) cities having urban transportation systems 
developed around rails and highways and others where transportation is chiefly high­
way oriented. 

The geographic distribution of the SMSA's covered by this study is illustrated in 
Figure 1. 

Some characteristics of the SMSA's selected are given in Table 2. The areas are 
listed in alphabetical order within each of four population groups. The population , 
squar e miles of land area vehicle travel, and vehicles registered are given for ea h 
SMSA and for each population group to illustrate the diversity in the makeup of each 
area. The last four columns contain averages of persons per square mile, persons 

. ., 
~ ... ~ , ~~ .. /' 

, 

Figure l. Geographic distribution of the 46 selected SMSA's . 
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per motor vehicle registered in the SMSA, average daily travel per person, and annual 
travel in the area per vehicle registered therein. 

SOURCES AND DESCRIPTION OF DATA 

The data for population, land area, and motor vehicles registered are a matter of 
record, except in a few cases where motor vehicle registrations were estimated. The 
data on vehicle-miles of travel are perhaps the most uncertain link but they appear to 
maintain an acceptable consistency. The extreme value of 20. 0 mi of travel per per­
son per day in the Atlantic City, N. J . , area is attributable to the very heavy seasonal 
use by non-residents. This figure and the corresponding figure of 20, 372 mi of 
annual travel in the Atlantic City area per ve hicle registered there, point up the fact 
that the denominators of these ratios are somewhat defective, in that the travel in an 
SMSA includes that of visitors as well as residents. On the other hand the low value 
of 7. 8 mi/ person/ day in the Philadelphia area compares reasonably with 11. 3 mi in 
Los Angeles, and reflects a greater reliance on transit facilities and a much later de­
velopment of freeways in the Philadelphia area than in Los Angeles. 

TABLE 2 

POPULATION, LAN D AREA, VEHICLE-MILES, AND VEHICLES REGISTERED IN 46 SELECTED SMSA's , 1960 

V1.!l1h..Jto-Milcs >In nf Travel/ 
Annual Travel i n 

SMSA's by Land Area SMl:IA/VPh 
Population Groups 

Popuhl.lion 
(sqml} 

of Travel Registered Persons/Sq Mi Persons/Yeh Person/!Jay Registered Therein 
(thousands) Vehicles (mi) (mi) 

<250, 000: 
Atlantic City, N. J . 160,880 575 l.175, 000 57,678 280 2.8 20 . 0 20,372 
Bay Cily, Mich. 107,042 446 425,000 44,280 240 2.4 10.9 9,598 
Cedar Rapids, Iowa 136,899 713 501,680 63 ,557 192 2.2 10.0 7,893 
Charleslon, S, C . 216,382 945 715,000 67,766 229 3.2 9. 1 10,551 
Eugene, Ore. 102,090 1,660 643,400 fl5, 003 36 1.9 10. 8 7,569 
Fal'11,o, N. D. l(lfi ,0?.7 2,799 451,962 51,492 38 2.1 11 . 7 8,777 
Fitchburg-Leominster, Mass . 82,486 99 426 ,000 28,479 033 2.9 11, l 14,9M 
Fort Wayne, Ind. 232,196 670 581,960 99,016 347 2.4 6.9 5,877 
Great Falls, Mont. 73,418 2,659 273,057 35,904 28 2.0 10, 2 7, 605 
Jackson, Miss. 187,045 877 589 , 71:e! 70,890 213 3.6 8 fi 8,319 
Las Vegas, Nev. 127,016 7,927 358,823 75,750 16 1.7 7. 7 4 , 737 
Lewiston-Auburn, Me. 70,295 120 174,125 24,167 586 2.9 6.8 7,205 
Lexington, Ky, 131,906 280 432 ,700 53,644 471 2.5 9, 0 8,066 
LHHe HocK-N. Llllll:! Rud,., A1 I.. . :l1:'.l,OBO 767 7\Hi, 700 103,603 317 2.3 9 , 0 7,680 
Lynchburg, Va . 110, 70J 1,014 423,912 37 ,168 109 ~.u 10, G 11,106 
Macon, Ga . 180,403 630 451,870 66,077 286 2. 7 6 . 9 6,839 
Madison, Wjs . 222,095 1,197 911 ,610 87,628 186 2.5 11.2 10,403 
Sioux Falla, S . D. 86,575 815 340,451 40,403 106 2.1 10. e 8,426 
South Bend, Ind. 238,614 467 570,090 98,138 511 2.4 6 . 5 5,809 
SpringflPldj Mo ~ 126,276 677 659,096 56,713 JB7 2. 2 14 F3 11, 622 
Waterbury, Conn . ~ ~ 523 283 76 605 998 2.4 7.9 6,823 

Subtotal 3,183,764 28,419 11,424,431 1,324,052 11 2 2., 9. 8 8,628 

250,000 to 500,000: 
Alburquerque, N. M . 262,199 l, 163 827,424 109,249 225 2.4 8.6 7,574 
Charleston, W. Va. 252,925 908 814,431 86,166 279 2.9 B. 8 9 ,452 
Charlotte, N. C . 272,111 542 675,129 120,599 502 2.3 6, 8 5,598 
Jacksonville, Fla , 455,411 777 I, 807,115 187,524 586 2.4 10.9 9,637 
Nashville, Tenn, 399,743 532 1,208,996 147,128 751 2 , 7 8.3 8,217 
Omaha, Neb . 457,873 1,533 1,842,338 189,698 299 2, 4 11.0 9,712 

~It Lake E.HY.• Utah 383,035 764 1,155,000 174,021 501 2. 2 8 . 3 6,637 
I at::UJlld., n .. ,, .. ,. 'l'l1 ~Qtl I fi7fi 1~281 . 000 134,292 192 2. 4 10.9 9,539 
Tulsa, Okla . a 386; 533 1,538 1,436,382 187, Y75 "" . ., ~ ... . '7 f:41 

Wichila, Kan. 343,231 999 t, 381,796 161 ,042 344 2. 1 11.0 a: 58D 
Wilmington, Del. ~ ----1§1 ~ ~ 465 2. 6 11.9 11,398 

Subtotal 3,900,808 11,219 14,015,858 1,636, BG-4 348 2. 4 9.B 8,563 

500,000 to 1,000,0UU: 
fHrmtn~lla.111, Ala, 6'.M,864 1, 1 HI 2,052.312 234,198 568 2. 7 "·" o, ,,,., 

Columbus, Ohio fitji,Yt,2 S37 2, G06,371 :rn2 1 428 1,:J.n 2. , 10.0 9,547 
Denver, Colo. 929,383 3,665 3,500,000 465,125 254 2.0 10.3 '1,520 
Honolulu, Hawaii 500,409 598 1,123,090 175,676 837 2. 8 6 , 1 6,393 
New Orleans, La. 800, •fOO 1,118 1, {140, 4R:\ 280,907 777 3. 1 6, 1 6, 908 
Pl1oenix, Ariz. 663 , 510 9,226 3,083,304 336,465 72 2.0 12. 7 '.J, 1G4 
Providence , R . I. ___fil._!-1! ~ ~ ~ 1, 287 2.6 11 , 4 10, 677 

Subtotal 5,095,756 16,896 17, 796 , 663 2,093,338 302 2,4 9 6 8,502 

Over 1,000,000: 
Baltimore, Md, 1,727, 023 1 ,807 5,965,707 572, 47B 956 3 ,0 9.5 10,421 
Bulfa.lo, N . Y. 1,306,957 l l 587 3,417,600 448,307 024 2 , 9 7 . 2 7,624 
Chicago, lll , o, 220, 91:) 3,711 19,210, 133 2,083,209 1,675 3. 0 8. 5 9,221 
Houston, Texas l, 243,158 1 ; 711 4,265,000 572,343 72'1 2, 2 9.5 7,45:l 
Los Angeles, Ca lil. 6,742,696 4,842 27,808,000 3,415,201 1,393 2. 0 11 , 3 9,142 
Minneapolis-St . Paul, Minn, 1, 482,030 2,111 5,500,000 642,617 702 2.3 10.2 8,559 
Philadelphia, Pa. 4 342 B97 ~ ~ 1 536 952 1,224 2. 8 7 , 8 8,012 

Sul.ilutal 2:t nRS fi74 12..lli 78,48Q~ ~ l, 194 2. 5 9.3 8,465 

Grand lolal !)::;,240, D00 76,865 121,711, :mn 14,325,361 465 2. 5 9.5 6,'1.97 

1-Does not include the population and area of Osage County or lhe Tulsa, Oklahoma. SMSA 
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Travel 

The states were requested to report the total motor-vehicle travel on all roads and 
streets of the selected SMSA for 1960. It was further asked that the travel be classi­
fied into: (a) that on rural roads and that on urban highways and streets of the SMSA, 
and (b) that of automobiles, and that of trucks and buses combined. The response by 
the states produced varying degrees of detail ranging from travel classified by vehicle 
types and by road systems to travel reported only in terms of total vehicle-miles, with 
percentages indicating distribution of the total travel between automobiles, trucks and 
buses. 

The method of estimating and classifying the travel in the SMSA's varied for the 
different areas. For those in which some form of area transportation studies were 
available, thedatawerefittedto1960bytravel trends; in others, estimates were pre­
pared from available information on mileage of local streets and arterials and the 
corresponding current travel volumes on them. Generally, too, where data from area 
transportation studies were utilized, it was necessary to supplement them with travel 
in the area beyond that study's external cordon to the county boundaries forming the 
SMSA. Since these outlying areas are predominantly rural, however, it is believed 
that sufficient accuracy was obtained because the routes carrying the bulk of the travel 
are the state highways and primary local roads for which data were available from 
current traffic-counting programs. 

Motor-Vehicle Registrations 

Registrations of motor vehicles by counties, compiled by the states, are currently 
available for approximately 41 states. For the SMSA's in the remaining states, reg­
istrations were estimated by use of collateral data of the U. S. Bureau of Census (!), 
and the annual and special reports of state motor vehicle registrations ~). 

Road and Street Income 

The income for road and street purposes of the SMSA's comes from various revenue 
sources. The accounting of the income for each SMSA is obtained by the state highway 
departments from state and local records and summarized in reports transmitted 
annually to the U. S. Bureau of Public Roads. 

Income and expenditure data of local governments in this analysis are summarized 
from forms PR-532 and PR-535, Local Road and Street Finance Report. The PR-535 
report includes for each SMSA the annual receipts, disbursements, obligations issued, 
application of proceeds, and a statement of interest and bond redemptions. State 
road-user income equivalent to state highway expenditures given in form PR- 532-B 
is assigned from state and Federal user revenues as explained later . 

In this study, highway income is classified according to: (a) the imposts on high­
way users collected at Federal, state and local levels and tolls on state and local 
facilities; and (b) other SMSA revenue income, consisting of property taxes and 
assessments, general fund appropriations (state and local), and miscellaneous local 
income derived from a variety of sources including subdivider's payments for road 
improvements, fines for parking meter violations, rentals, excavation permits, utility 
taxes, adjustments and repairs, and such sources as traffic fines and other fees not 
specifically identified. 

Investment income and borrowing, indicated under a separate heading in Table 3, 
includes interest on deposits and earnings on short-term investments as well as pro­
ceeds from bonds and notes issued. 

The income in Table 3 represents all of the funds reported available for roads and 
streets in each SMSA. 

Road and Street Expenditures 

The expenditures on roads and streets for each SMSA are complete insofar as was 
possible from the available data. 
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TADLE 3 

ROAD AND STREET INCOME OF 46 SELECTED SMSA's, 1960 
($ X L, 000) 

From lm[)Osts on Road Users OlhorRevenuelncome 

Tofll l 
Invesln1enl 

SMSA'IJ by l.40, I Pro1)erly General Income TClllill 
PupWUot1Gro-nt ~"f'dlt'r.'11 (lnd111~• 

Tolla . Toll,, Taxes and Fund MIJC~l • 
R ¥1'1'1ll,, aod In-tome 

Mtl SIIU~ ,,~rk1JIC Sl~h:i l.oc111 Total Assess - Appro- lnnil!bll• Tohd lrW•iu• Bm·rowing 
ft:in.t) FacillB.,s F11cllUies 

ments priallons 

<250,000: 
Alla11lic City, N . J 550 1,835 273 380 3,038 1 3,593 3,594 6,632 221 6,853 
Dily City, Mich 1,631 3,Sl1 5, l:'>B 4R 44!'1 219 716 5,874 555 6,429 
Cedar Rarids . Iowa 702 2,131 210 3,043 2,214 22 122 2,358 5,401 561 5,962 
Charleston, S C 1,8[5 2,267 4,082 <es 485 4,567 4,567 
Eugcnt, Ore. 6,727 5,'180 276 12,783 1,292 39 1,331 14,114 696 14 ,8 10 
F:iri;o , N , D. 8.298 4,523 12,821 1,983 573 133 2,689 15,510 2,186 17,696 
Fitch\.luri;- Leom1nsle1·. Mass . S3 253 1.012 1,318 269 198 "' 1,785 7 1,792 
Forl Way11e. Ind l.25!) 3,337 95 4,691 1,079 171 68 J,318 6,009 6,009 
G1•cat Fa lls, Monl , l.Utl~ l,<l65 137 3,0:i-l l,G£7 1,6:17 6.:IBl 1e, 5,402 
Jackson, Miss 1,858 2.048 137 4,04.'.l 2,761 848 301 3,910 '1.953 2,313 10,266 
Las Vei:;as, Nev 2,.'.l55 2,012 197 4,564 635 m 139 1,198 5,762 160 6,222 
Lcwiston -Aubmn, Mc - 5B 53 13' 272 517 717 15 732 1,249 20 1,269 
Lexinl,.'10n. Ky BOO 726 Bl 1,687 '" 826 2,51.'.l "' 2,701 
Lillie Rock - N. Lillie fiock, At"k 12.34!) 6 , 802 188 19,339 1, 08• 9'3 157 2.184 21.52.'.l 21,523 
Lynch\.lurg, Va 974 1.226 260 2,462 ' 412 2 418 2,680 788 3,668 
Macon , Ga , 1.050 774 174 1,998 502 493 10 1,005 3,003 3,003 
Madison. Wis . 3.219 6.'180 360 10,359 2,196 2,463 206 4,865 15,224 t,'186 16,710 
Sioux F:ills, S. D . 4. 724 3,492 158 8,374 '" ... 14' 1,279 9,653 600 10,253 
South Oend, lnd 90 2,667 152 2,9[8 1, 039 516 1,555 4,473 1,000 5, ~73 
Springfield. Mo l. •09 2,569 770 4,747 660 155 265 1, 280 6,027 265 G, 292 
Waterl.11.n•y, Conn . ~ ~ ------1§ -~ ~ 

__ , 
~ ----1!11 ___b__lli ~ __ 2_5 ~ 

Subtotal 53.114 57,562 4.640 652 115,968 17,970 15,297 2.821 36,068 152,056 11,552 163 ,608 

250. 000 Lo SOOTOOO: 
Albuquc,quc. N. M . 6, 589 4, 472 629 11. 690 2,692 52 m 3,020 14,710 2,809 17 ,519 
Cha1•lcslo11, W. Va m 2, 220 257 2,899 363 1,023 1,386 4, 285 4, 285 
Charlotte . N, C , 970 2. 706 , .. 3,820 1, 857 1, 857 5, 677 5,677 
Jacksonville, Fla~ 10~438 10.001 m 3,338 24,204 2,23• l, 634 1,997 5,865 30,069 1, 673 31 . 742 
Nashville , 'T'cnn 11 , 288 G, !l62 1, 401 19,65J 1,813 85 198 2,096 21,747 654 22 , 401 
Omaha, Neb, 6. 591 9, 489 1,987 197 18,264 5,003 "' 5,347 23,611 2,760 26.J71 
Sall Lake Cily , UL~IL 5. 798 3, 707 257 !l . 762 2,391 "' 171 3,505 13,267 13, 267 
Tacoina, Wash 3. 341 6. 4!15 9,836 1 , 451 1 157 250 2,067 12 , 703 12, 703 
Tulsa, Okla . l , 996 1, 380 484 1,598 0 4a8 850 744 426 2.020 10, 478 1 •.01 14 , 959 
Wic:hlla, K.1.tr <1 . 149 3 478 416 359 8. 404 7 , 842 "' 840 9,044 17,448 6,659 24 . 107 
W1Lml11i;tou Del ~ ---1....ffi ___ill _1...11.Q ~ --·-· _i_._ill --" ----=!....lli ~ -3..t.lli ~ 

Sulilulal 55,344 55,507 G'17I 10,0GS 197 127,584 24,73B 12,269 4,539 41 , 546 1G9,130 24,889 194. 019 

500. 000 lo 1.000, 000: 
tlirniiucham , Ala. 3, 088 -4 . 020 2,20:I 0.301 1.502 969 S,5R1 14 , 9~?. :i , :rno IR , 252 
Columbus, Ohio 7.07G 16. 711 446 25 . 033 2.337 690 961 3.994 29,027 8.203 37,230 
DC'11vrr . Colo G, G77 10, 453 643 17. 773 4.441 2. 580 752 7,773 25.546 47 25,593 
Honolulu, Hawaii 3 , 806 8 284 4,368 16.458 3,493 85 "' 4,052 20510 20, 5LO 
New 01']cans, La 8, 3L4 8 . 997 539 'ZUI; 1.437 22,213 5,259 5,476 l . 796 12,531 34. 744 9. 074 43 . 818 
Phoeu!x . Ariz . 7.651 6. 850 14,501 1.835 5,144 4,349 11,128 25, G2!l 4 GBG 30,315 
Pro11idcnc:c R . I ~ -11...ill. ~ ~ ~ --" __!_Q_JQf ----ill. ....l.2...1.!!! ~ ~ ______!1,_IB 

Sublol.il 51 . 098 68 . 769 9 .026 4 287 l . •31 134 . 61'1 21. 769 24.065 9 523 55,317 189 , 994 29,678 219,672 

Over l, 000 , 000: 
Oalliinor'e, Md 7. 82£1 32,683 4, 602 5, 558 351 51,023 665 l3,0l6 442 14 323 65. 346 4840 70, 186 
l3uHu\() , N Y , 8 , 804 13 , 139 781 4 637 27.361 5. 069 18.223 1. 277 24 569 51 . 930 L2 , 774 64 , 704 
Ch1c:ii;o, Ill . 88.096 10-4 :;9:; 39 000 10 42G :!,:l.0B 353,007 30.443 '.,Q?A ? 741 :rn 11::i 2fl2119 83,073 375. 192 
Houston . Tex . 15, 146 2L653 687 37.486 20.674 6.387 J.766 30,827 00,313 19 . 224 87537 
Los Ani;<!h'.?5 . Calif 32. 529 121 23' 3.686 281 157.734 11,202 44. 776 15.262 71 , 240 22a 974 10 720 239 . 694 
MillllC:lLIO lis-Sl , Paul Minn , 26.225 27 , 770 I 072 55.0G7 19.945 6.832 3T175 29,952 85,019 11 . 495 96, 514 
Philadcl11hL:1 . Pa . Jb.1Q§. 40074 ~ 1!!..JE.! ~ ~ _.il.!!, 26.987 --1,_fil -1.1...lli ---11.!!....1.! -11...!Q! -111..lil 

Suhloltd 191 637 361 , 152 iLlQ1 ~ .ii.i9.!l ~ A,EL l1b.llQ 1lJ!]l 2'14.654 ___J!J_Q.,j_!.! liLlll l 067138 

Toi.ti all SMSA's 351193 542 , 9!)0 72 . 044 71659 6.040 l 043 , 920 153. 104 173. 800 50 ,761 377. 665 I, ~21, 591 222, 840 1,644 137 -------

· Tlie roads· and streets ·of these areas are under several- jurisdictions, state, county,­
and municipal (city). Road and street construction and maintenance are accomplished 
by one , two, or jointly by all three, levels of government. To the extent that capital 
outlays are identified by system , they are listed in this report by state and local 
systems, rural and municipal. Expenditures for maintenance, operation, and admin­
istration, being less easily identified, are combined. In the latter classification, 
local expenditures are complete but state outlays are not, as explained later. 

Expeiidituri;O of ota.ta futtdo ~~y be th!°G~gh c~pita.l 8~tl2.y, i!!(:l'J..di!!g Fede!"?J ~-id.
1 

or state maintenance on state highway extensions in municipalities, on local rural 
roads or municipal streets, or by grants-in-aid payments to local rural or municipal 
w1its which are reflected in cuustructicn, rnuintcr1:incc ~nd ad...~ir1istratiorr expendib .. 1-!"~S 
al Lhe local level. Fund transfers also take place between local rural and municipal 
units , as well as by direct con.struction in each other's jurisdiction . 

Local rural (county), and municipal (city) highway admini stration , traffic police, 
bond service, and other miscellaneous expenditure s are believed to be adequately 
represented in the reported data from the local records. 

Data for state and local toll facilities are available from the annual reports to the 
U. S. Bureau of Public Roads. The income aud expenditures for each of the facilities 
situated entirely within a SMSA were used as recorded in the annual reports. However, 
the expenditures for facilities beyond the boundary of a SMSA, principally toll roads, 
for all purposes (construction, mainleuauce, ad.ministration, etc.) were assigned in 
the proportion that the earnings within the SMSA reported for this analysis were to the 
earnings of the entire facility. 
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Highway-User Earnings 

User taxes consist of a variety of levies: on the owner or operator of a vehicle, 
on the vehicle itself, or on vehicle use. Registration fees, vehicle excise and use 
taxes, transfer and title charges, certain truck and bus franchise or use permits , 
and driver licenses are paid periodically and are a condition for owning and opera.ting 
a vehicle on the highways. Gasoline and special fuel taxes truck and bus mileage 
taxes, and laxes on tires and tubes are paid intermittenUy depending on the number 
of miles a motor vehicle is operated. 

At the Federal level, in 1960 excises of the Federal trust fund on gasoline and 
spe"Cial fuels at $0. 04/gal · tires at $0. 08/lb; innerlubes at $0. 09/lb; tread rubber at 
$0. 03/ lb; truck, bus, and trailer excise al 5 percent of manufacturers' wholesale 
price; and the vehicle use tax at $1. 50/ 1, 000 lb, are designated for highway purposes 
and constitute the group of user taxes for which earnings were evaluated. Other 
Federal automotive excise taxes, such as the automobile vehicle excise tax, taxes on 
accessories and lubricating oil, and the remaining truck, bus, and trailer excise at 
5 percent of the manufacturers' wholesale price, accrue to the general fund and are 
not included with the earnings of this analysis. 

State user charges consist of gasoline and special fuel taxes, mileage, ton-mile, 
and franchise taxes registration fees, operator and chauffem· licenses, and miscel­
laneous charges for titling or transfer of vehicles. 

Local road-user charges are not levied in all states or in all local jurisdictions of 
a state. These charges where imposed, may consist of motor fuel, bus and wheel 
taxes, and licenses for automobiles and trucks. Although traffic fines and allied 
fees are often not considered to be regularly imposed user levies, when identified and 
used for highway purposes they are included with user taxes. 

Earnings based on use we1·e computed for all travel in a SMSA regardless of where 
the vehicles were domiciled. The periodic payments , such as registration and other 
cha.rg·es, are only those paid by the vehicles domiciled in the SMSA. 

METHODS USED TO DEVELOP ROAD-USER EARNINGS 

Evaluation of Earnings 

Federal, state, and local fuel taxes, where levied are earned with each mile of 
travel. Federal excises on tires, tubes and tread rubber are earned in direct pro­
portion to the amount of travel and are paid at the time these items are purchased or 
replenished. Other tax earnings, such as state and local registration fees, operator 
and chauffeur licenses, titling truces, transfer, certain mileage, permit, and other 
fees, are in the form of annual or periodic charges. 

Imposts on highway users at the local level include parking and other miscellaneous 
fees such as traffic fines and penalties. The latter are not usually considered in a 
user tax category but because they are attributable to motor vehicles or paid as a 
consequence of their use, they have been included with user earnings in the amounts 
reported received by the localities making up the SMSA's of this analysis. 

Federal and State Motor Fuel Tax Earnings. - It is estimated that automobiles con­
sume an average of a gallon of gasoline for every 14. 3 mi of travel (0. 070 gal/mi), 
representative of all travel (1). To obtain a consumption rate applicable to automobiles 
operating in SMSA's with the greater incidence of stop-and-go driving and lower average 
speeds, compared with rural operation at higher average speeds and with less inter­
ruption from traffic signals and traffic friction, it was necessary to examine consump­
tion rates obtained from operation under these different conditions. 

For instance , in a study examining the financing of road systems in the Philadelphia 
area (1), a motor fuel consumption rate 50 percent g1·eater for all vehicles, automobiles 
and commercial vehicles was considered for operation in urban vs rural areas. Recent 
studies giving some indication of consumption rates for rural, urban, and overall 
operation support evidence that fewer miles per gallon (more gallons per mile) are 
obtained in urban operation than in average or rural operation. 
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TAilLE 4 

INOt"lX OF AU'J'OMODILE• MOTOn F U}'.L CONSUMPTION RATES 
UNDER CON J)ITTONS OF OVF,RAJ..L OPERAT ION COMPARED 

WITH OPEIRATION PRKOOM JNANTLY IN RURAi , AND I ' 
URBAN AREAS 

Source 

Consumptlu 11 Rates 
(go.I/ml) 

UKICX of 
Consum1dlon Rates 

Illinois MVUa 
Liederb 
7-Slate MVlJC 
This study 

Avg. 

0. 0725 
0. 0690 
0. 0669 
0. 070od 

Rural 

0. 0671 
0.0625 
0. 0616 
0. 0650 

3Data de rive d from Ref. 11 . 
bDa.ta derived from Ref. 12. 
coata derived from Ref. 13. 

Urban Avg. 

0.0813 l.00 
0. 0785 I. 00 
0. 0724 I. 00 
0. 0756 I , 00 

Rural 

o. 93 
0. 91 
0.92 
o. 93 

Urban 

1.12 
1.14 
1.08 
1 , 08 

doata derived from Ref. 3; rate for urlJan consumption developed 
for this atlU.l)•si.s , 

Table 4 lists the automobile motor fuel 
consumption rates obtained from three 
studies, as well as the rate adopted for use 
in this analysis. The consumption rates 
for rm·al and urban operation of the first 
three studies were obtained from respon­
dents to questionnaires. Urban operation 
in these studies is defined as the mileage 
operated at speeds below 3 5 mph which 
would be indicative of operation in urban 
areas. The rates given for operation under 
rural conditions in Table 4 are those ob­
tained by vehicles reported to have been 
operated 90 percent ox more of U1eir travel 
at speeds above 35 mph, and U1e rates for 

urban conditions are for vehicles operated 90 per cent or more of the reported m ileage 
at speeds under 3 5 mph. 

The fourth set of rates was obtained in a somewhal different manner. The 0. 070 
gal/mi (14. 3 mi/gal) rate was developed for U1e Highway Cost Allocation Study ~) as 
a national average consumption rate applicable to all automobiles. The rural- urban 
differential a pplied to this rate was obtained by application of estimated values re­
flecting operation characteristics of entire SMSA's, some of which contain considerable 
rural areas. 

For this purpm,e, it was necessary to a ssume an average operating speed in an 
urban area, the number of stops per mile, t he duration of stops, and the ave ·age rural 
road speeds. 

After consultation with persons concerned with traffic analysis, and by reference 
to other data (Q, _§), a decision was made to use 1 ½ stops per mile as representative 
of travel in a SMSA. 

Using mea.suremeut developed by Claffey (7) for fuel consumption at different speeds, 
consumption of fuel while coming to a stop and a cele ·ating again to average speed 
and consumption while idling at a stop , an urban rate 1 . 08 lime:c, lhe average consump­
tion rate was obtained. This differential was applied to the 0. 070 gal/mi national 
avera~e 1·ale, resulting in an urban automobile · n, umpt ion rate of 0. 076 gal/mi 
(13. 2 mi/ gal). 

TAOLE 5 

MOTOR FUEL CONSUMPTION RATES FOR APPLICATION TO SMSA TRAVEL TO DERIVE MOTOR 
FUEL TAX EARNINGS DY MOTOR VEHICLES 

Avg. U. s . Motor Consurnp. Rate 
Av~ - Mo\01· Fue l 

Fuel Consump. Dlfiere ntial for 
Consump Rale 

Veluclc Type 
Rate: Gasoline Urban Areas 

fat• 
and Diesel Veh:i When Avg. U. s . 

Urban Areas 

Gal/ Mi Mi/ Gal 
fl.ale is 1. ob Gal / Mi Mi / Cal 

Automobile 0 . 070 14 . 29 1.08 0.076 13.16 
Transit bus o. 237 4, 22 1. 05 0, 249 -4,01 
Intercity bus 0 , 167 5 90 1. 29 0. 215 4. G5 
School :rnd other bus o. 129 7. 75 1.00 0, 129 7. 75 
2-axlc. 4-Lire Lruck v . vu v .. "" 

, on n nRn 12. 50 
2-axl9, fl-tirp lrnrk 0. 133 8 . 1:l 1. 20 0. 148 6. 76 
3•ttxl'l l r~w~ O. IHU a, :,o 1. io 0, 36:J J, 07 
2•S I , !1• 11x l.o l r11e1or•1u."Oll,1·ulh.'r t:Onlht1l.:ltlnn 0 , 191 5. 24 1. 40 0. 267 3. 75 
,_ ·,, 4 ~u1o tn 1r11r1t1r •1tt111ltr:tlll•r eo111blnnl.l0t1 0 .. 217 4 . 61 1.-40 0,304 J.29 
3•S2, 5-~~h, Ir. c4or•sumHr-..Hor r-otnblnn,Uon 0 ~lY 4. '.)'/ 1. 40 0, 307 J. 26 
Z-t. , , :a.de lruck•fu lJ Ir llur comhlnMIOl'1 0 . 159 6. 29 1. 40 o. 223 4.48 
z.~n. ·3• t , 4•~.i<ln 1rnck• h>111 n:i.ll1'r i;-(>mhln;Ul-f111 0 , 204 4. 90 l. 40 0. 286 3. so 
2-3. 3•2, 5-.:d lrut"Jt .. lu" lnllcir co111blnllOort 0 . 218 4. 59 1. 40 0. 305 3.28 

3- 1. ~-r1xlo t r\1C"k~h1II 1i.-:11tf'r combln11!14~1 0. 229 4.37 1, 40 0 321 3. 12 
3• u11il . lr:tctu,·~ t"n1l t ral lot< •foll lr-1iller' cOn\1))11t11\on o. 233 4. 29 1. 40 0. 326 3. 07 

All lrucks, buses, and coml.Jinali o11sc 0 129 7. 77 t 23 0, 159 6. 29 

All vchiclcsC 0 OA1 12.3:; 1 14 0, 092 10, 87 

awcighled av<"ragc- r-onsumpliou rales developed from lhosc used in the Supplcmen\:'lry Rcpol'l o[ the Hil,t'hway Cost 
Allocation Study(;!). Weighted avc1·ai;es i•e(lecl relative numbers of l,\.\Soline and dit>~el vehicles in each vehicle 
~)II"' fj.''f1Uf1 

bTM.-; d1(ti,,1rchn.-1 cor1sldcr s toHII t r:n•cl m rur1.1I and urhi\n areas IJy l!!.tt'li \•l:!!Ji.dc lype na rlcvclopod for Hiu-hll'<lY 
Cu11\ AUocnUon Sh.id)' (~, a t ~'11Ujll.\O'llpUo,1 rat~& ill<Ul'\Ll,L'\I ru1 1 ut .t.l c1uJ m·Unn operation from ,,eirin,ic; c;lmiiP~. 

C'W,_.11:l •h.:aJ li)' tvt:il lr:nel and lnol ffltt FU111plio1, nr :l ll \·rhicle types i.ndicaled . 



TABLE 6 

ESTThlATED MOTOR FUEL TAX EARN­
INGS PER MILE OF TRAVEL IN SMSA's 

BY VEHICLE GROUPS AT VARIOUS 
TAX RATES 

Tax Rate/ Automobiles 
Gal ($) 
($) 

0.03 
0.04 
0.05 
0.06 
0.07 

0 . 023 
0.030 
0.038 
0.045 
0.053 

Trucks, Buses 
and 

Combinations 
($) 

0.048 
0.064 
0.080 
0.095 
0.111 
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The truck, bus, and combination urban 
motor fuel consumption rate differential 
was determined in somewhat the same 
manner, employing the consumption rates 
per stop and idling time of Kent @ and 
Sawhill and Firey ®, for the range of 
vehicle sizes and weights given. A 25-
mph average speed in urban areas was 
assumed; 1 % stops per mile and a 15-sec 
average idling time were estimated, the 
latter two being the same as those assumed 
for automobiles. Average rural speeds 
for trucks were assumed to be 40 mph, 
and for buses 50 mph, compared with 45 
mph for automobiles. 

The results obtained for each vehicle 
type group are given in Table 5 which 
indicates the average U. S. consumption 
rates, the differential, the urban rate, 

and a composite urban rate for the various types of commercial vehicles. Since 
vehicle travel data in most cases were obtainable only in the broad categories, i.e. , 
automobiles and all other vehicles, only the automobile and the composite truck and 
bus consumption rates were used. 

The gallonage obtained by applying the gallons-per-mile rates to the travel reported 
for the respective groups of motor vehicles in each SMSA was evaluated at $0. 04/ gal 
to obtain the amount of Federal excise tax earned on motor fuel use, and by the appro­
priate 1960 state motor fuel tax rate (and local fuel tax rate where applicable) to 
obtain the state and local motor fuel tax earnings. 

Table 6 gives the tax contribution per mile of travel at the various rates at which 
motor fuel is taxed. Only one state, Missouri, had a $0. 03 motor fuel tax rate in 
1960; none taxed fuel at $0. 04 which is the Federal excise tax rate. The weighted 
average state gasoline tax rate nationally in that year was $0. 0592/gal, compared 
with a weighted average rate of $0. 0575 for the gallonage tax of the SMSA's in the 
study. 

TABLE 7 

FEDERAL TRUST FUND TAXES PAID 
BY HIGHWAY USERS, 1960 

Vehicle 

Motor fuel 
Other: 

Truck, bus, and 
trailer excise 

Motor-vehicle use tax 
Tires, tubes, and 

tread rubber 

Total 

$ (Million) 

2,269 

127 
45 

273 

2,714 

Other Federal Trust Fund Taxes. -The 
1960 Federal trust fund taxes paid by 
highway users ~' pp. 83-84) are account­
ed for in Table 7. 

An additional $ 5.1 million of truck, 
bus, and trailer excise, use tax, and 
rubber taxes paid by the vehicles of the 
Federal government are not included in 
the amounts given in Table 7 but were 
added in the computation to obtain the 
rates per vehicle-mile of travel. 

No differential for rural and urban rates 
of consumption was assumed for the use 
taxes other than motor fuel taxes, and a 
uniform rate per mile of travel was as­
signed. 

The di vision of vehicle excise, use, 
and tire, tube, and rubber taxes between 
those paid for automobile use and com -
mercial vehicle use was accomplished 
according to the detailed analysis prepared 
for the Highway Cost Allocation Study (~). 
The income of the Federal trust fund in 
1960 from taxes other than motor fuel, 
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TABLE 8 

lllGHWAY TRUST FUND RECEIPTS FROM TIRE, TUBE, TREAD 
RUBBER, TRUCK AND BUS VElllCLE EXCISE, AND VElllCLE 

USE TAXES, 1960 

Vehicle Class 
for Which Paid 

Tola.I 
Atnom1l 

(million $) 

TotJI.I 1900 llslltunlc'II '!'ax 
u. S. Trnve.l €::irnlug 1wr 

(bllllo1, • h-mi) Mil 1sT''>\'OI 
Automobiles 154 588. I 0. 00026 
Trucks, buses, 

and combinations o. 00227 

Total 450 718. 8 o. 00 

TABLE 9 

TEXAS MOTOR VEIDCLE REGISTRATION AND OTHER FEES BY 
AUTOMOBILES AND BY TRUCKS AND BUSES, 1960 

Foe 

Auto registration fees 
Bus registralion Iecs 
Truck and tractor truck 

registration fees 
Trailer regi stratio11 fees 
Motorcycle registt>allon fees 
Automobile operator and 

learners licenses 
Taxi c hauffeur licenses 
Bus and truck c haulfeur 

licenses 
Other fees: 

Classifiedb 
Unclassifiedc 

Total 

SMSA registration and othe1· 
feesd 

Tolal 
($, l, 000) 

54,576 
474 

36,884 
11,516 

220 

3,830 
12 

2,964 

l, 683 
33,248 

145,407 

1'{, 269 

Automobiles 
($ , l , 000) 

54,576 

220 

3 ,830 
12 

85,004 

11,730 

Trucka. 
and lhUICl'JI 

($, 1.ooQJ 

474 

36,884 
11,516 

2,964 

1,683 
6,682 

60,403 

5,539 

aAverage fee for re6'1Slrations is $24. 05 for automobiles, $65. 47 for 
trucks and buses . Based on a total o[ 3,534,351 aulomobile r egis ­
lr:,Uout& , and 922, !fll truc.k nd bUtt rt1vh1l rPlion~. ltJtQlbl$ 4, 407,022. 

bo"l"r.11h:.c and oven'<!lght fcea . c1:1rrlcr l:LXt'n, ..-,1r tll1t11 l or ~rmll, 
nmJ. P!tlrrle r fi1tes irnl1 ren~l t lrui 1 a ll o( \\"hh:h ar a Urilxltnhle to 1~ es 
and trucks. 

C"J'1tle and tn l111g truces, transfer , l11 specliv11, and vther Ices pa.Id by 
automobiles and commercial vehicles, but 110 identificalion by whom 
paid was available. 1'1\'il!li• n belween automobiles and trucks and 
buses made by pror;U\nn on the basts of the numbers o( vehicles 
registered in the two categories. 

dBased on a tot al of 487,740 automoblle reglslrations, and 84,603 
truck and bus r egistrations, totaling 572,343, 

including payments by vehicles of Federal 
agencies, amounted to $450 million and is 
divided among automobiles and commercial 
vehicles as indicated in Table 8. 

Stale Registration Fees and Other Slate 
Taxes. -The numbers and types of regis­
tered vehicles in the counties of a SMSA 
are available in varying detail from the 
registration reports prepared by about 41 
states. In addition to the number of vehi­
clcc; by counties, the reports of sever;i 1 
states include payments of registration 
and other fees on those vehicles, in which 
case these payments were used as the 
total of such contribution by road users in 
the county or counties of the SMSA. 

In the states where such payments were 
not classified by counties, statewide per­
vehicle averages for automobiles and for 
trucks and buses combined were multi­
plied by the corresponding numbers regis­
tered in the SMSA. An example of the 
division of a state's fees between auto­
mobiles and commercial vehicles is in -
dicated for one state in Table 9. As in 
the example given, each state's fees 
(or those of a county when data were 
available) identified by the vehicles for 
which paid were allocated to automobiles 
or to trucks and buses, The remaining 
fees were summarized, and an average 
per vehicle payment was obtained and 
allocated to each vehicle group according 
to numbers of vehicles registered. 

For the SMSA's extending beyond state 
boundaries, separate computations were made for the counties of each state to reflect 
the state's fee schedules. 

The state motor vehicle registration and other fees obtained by these methods pro­
duced an earning of $376 million in the 46 SMSA's of the study. 

Tolls and Local Taxes and Fees . - Nearly all of the local toll facilities, principally 
bridges , are located entirely within the study SMSA's. The data from lhe financial 
statements of s uch t 11 facilities in r eports to Lhe U. S. Bureau of ublic Roads pro­
vided the information for this analysis. 

For state-administered toll road facilities extending ueyuml U1e uuu11ua1-ies c,f a 
SMSA, the total travel and the tolls earned on the travel within the SMSA were reported 
by the state highway departments. 

Local imposts on road users (as well as other highway income a11u e.x.pe11dH.i.n-es) for 
each SMSA were available from the annual reports Lo the U. S. Bureau of Puulh: Roads 
{2 , pp. 127- 140) . Motor - vPhi~lP. user tax earning·s at the local (county or city) level 
consist of motor fuel taxes motor vehicle registration and other Iees where levied 
and parking fees. 

COMPARISON OF INCOME, EXPENDITURES AND EARNINGS 

Road and Street Income 

Table 3 gives the income of each SMSA, by s oul'ce, Federal, state and local. clas­
sified uelween imposts on road users, other revenue income and rer.eipt.s from bor­
rowing. Figure 2 shows by proportions the total income by souree . Slale toad-user 
income, equal to state highway expenditures within each SMSA, is assigned as reported 
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Figure 2. Sources of revenue income for highway purposes in 46 selected SMSA's in 1960. 

in annual reports by the states. Since Federal aid is available exclusively for capital 
improvements, Federal funds were assigned to each SMSA as a pro-rata share of the 
state's capital outlay in the ratio that Federal-aid reimbursements were to total capital 
outlay by the state. 

Local income, by source, is as reported annually in the road and street finance 
reports for the SMSA's. Toll facility income, both state and local, is that reported 
as toll facility earnings in Table 10. 

The total revenue income of the 46 SMSA's amounted to $1,422 million of which 
$1, 044 million or 73. 4 percent came from imposts on road users and $ 378 million 
or 26. 6 percent from property taxes and assessments, general fund appropriations, and 
miscellaneous income. The income of $1,044 million from imposts on road users 
compares with road-user earnings in these SMSA's of $1, 650 million (Table 10), a 
sharing of 63 percent. 

Property taxes and assessments, general fund appropriations, and miscellaneous 
income of the SMSA's provided 26. 6 percent of the road and street income while, 
nationally, receipts from these sources (!Q) account for 18 percent of the total receipts 
for highways, including small amow1ts of Federal and state general fund appropriations. 

Investment income and borrowing of $ 223 million supplemented the revenue income 
for highways of the SMSA's. (These items are not relevant to the comparisons made in 
this paper; borrowings are balanced over time by debt retirements, and are not to be 
considered as revenue income. Investment income, a very small item, does contribute 
to the funds available for expenditure, but it is not relevant to comparisons of user and 
nonuser income. ) 

The imposts on road users, including tolls, accounted for 71 to 76 percent of the 
revenue income among the four SMSA groups by population size. The population group 
500, 000 to 1, 000, 000 has the lowest percentage of its total income from road-user 
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TABLE 10 

ESTIMATED MOTOll-VElfiCLE USER-TAX AND TOLL EARNINGS GENERATED BY TRAVEL AND VEHICLE OWNERSHIP IN 46 SELECTED SMSA's rN 1960, 
AT 1960 TAX RATES AND TOLLS 

Col\ecllng A.gendes 

Vehicle- Miles Federal 
SUJIII Agontle,.A Local Govermnentsa Total User 

Government 
SMSA Uy oC Travel Ta.'l;es on Ratio ol Use.r 

Popul.1tlon Group Wlthln 
Excise Ta,ces Motor Fuel .1-101,c.·r •·IMll 

J-flghway Use Earn.lugs to 
SMSA 

of the Federa l- and Vehicle 
'tt111a;1I 

~tldVehlrl~ Total in SMSA Expenditures 
(millions) 

Highway Trust Taxes nnd 
T@Jh 1ihll tl 'nl.'i:ts "f'.u.:naM1 Tolls Local Truces ($x l ,000) 

Fundb Fees {$ • 1. 0001 1,1.1111 t \ :d 
Fci('...-' 

($ X 1,000) and Fees 

($)(1,000) ($ x 1, 000) I$. l . l)(J(J) {$ • 1,l)OI)) 
($ x 1,000) 

-----
<250, 000: 

Atlanlic City, N , J , l,175 4,690 '1,102 380 7,482 21:1 273 12,445 1, 93 
Bay Clly, Mich. 425 l,751 3,354 3. 354 5,105 0, 81 
Cedar Rapids, Jo\113 502 2,125 4,988 4.988 JIO 210 7,323 l 29 
Charleslon, S . C , 715 3,103 5,332 5, 332 8,435 l . 80 
Eugene, O1e 643 2,597 6,456 6, 456 '10 276 9,329 0, 67 
F'argo, tf . D. 160 I,06:J 'l,0'l6 1, 'i'Vi ~ 7!l7 O:l4 
Filchburg-Lcomiosler, Ma6s . 426 1,492 2,286 2, 286 1 , 012 1,012 4. 790 2. 90 
fort Wayne, Ind , 582 2.399 5,072 5,072 95 95 7. 566 1.37 
Greal Falls, MOfll , 273 1,04.8 2, 174 21174 13' 131 J,359 0, 69 
Jackson, Mi:;s , 590 2,526 5,112 5,112 131 131 7,775 1, 08 
Las Vegas, Nev . 359 l,'122 3,058 3. 658 191 191 5. 577 0, 94 
Lewiston-Auburn, Me 174 622 1,650 212 1, 922. 13' 13' 2, 678 2. 20 
Lexington, Ky , 433 1,832 3,666 3, 666 Bl 81 5, 579 2, 06 
Llllle Rock-N , Lillie Rock, Ack m 3,876 7,330 7,330 188 188 11,394 0.51 
Lynchburg, Va. 424 1,837 3,220 3,220 280 260 5,317 I 58 
Macoo, Ga . 452 I , 721 3,273 3, 273 114 114 s. 1sa 1. 74 
Mad1son, Wis 911 3,916 7,43G 7, 436 360 360 11,712 0, 75 
Sioux Falls, s . D. 340 1,435 3,027 3, 027 158 158 4, 620 0, 46 
South Bend, Ind. 510 2,:w1 4,888 4. 888 152 152 7. 341 1.88 
Springfield, Mo . 659 2,505 2,962 2,962 170 770 6. 237 1. \1 
Waterbury, Conn , ~ ~ ~~ --..i.1.Q..!!. 

__ 26 --" ~ 0, 94 

Subtolal 11,424 4'7,606 91,029 652 91,681 4,640 4,640 143,927 0. 94 

250. 000 to 500,000: 
Albuquerque, N. M , 028 3 ,531 7, 109 7,109 629 629 11,269 0 61 
Chilrlcstoo, W v, 015 3,504 8,734 D, 734 257 251 12,495 2 95 
Cha1•lotte, N C 675 2,741 6, 462 6,462 14< 14' 9,347 161 
Jac\umnville, Fbl , 1,807 7,297 15,715 3,338 19,053 421 "' 26,777 0. 70 
Nashville, Tenn 1,209 5,147 10,389 10,389 1,401 1,401 16,937 0. 78 
Omaha, Neb 1,842 7,585 14,088 14,988 1,987 191 2,184 24,757 1.00 
Sall Lake City, Utah 1,155 4,929 8,908 8,908 257 257 14,094 1 08 
Tacoma, Wash , 1, 281 5,087 12,035 12,035 17,122 L28 
Tulsa, Okla . d 1,436 5,931 15,757 1, 598 17,355 ••• 484 23,770 1.67 
Wichila, Kan , t.382 5,514 8,846 359 9, 205 410 418 15,137 0 85 
Wilminglo11, Del. ~ ~ --11....QQQ --1.....TIQ ~ --1£! -- ___,i[! -----1b..1!!!. \ . 36 

Subtolal 14,016 57,820 119,943 10,065 130,008 6,471 191 6,668 194,496 1 °' 
500,000 Lo 1,000,000: 

Dirminghiim, AI:1 . t , 052 8,140 14,661 14,661 2,283 2,263 25,004 t.74 
Columbus, Ohlo 2 , 696 10,308 23,291 23,291 446 446 34 , 045 1. 17 
Denver, Colo . ~. 500 14,354 26,939 643 27 , 582 41 . 936 l-68 
Hooolulu, Hawaii 1, 123 4,544 8 , 903 8 , 903 4, 368 4. 368 17,815 0 . 93 
Ne-w Orleans, La . 1, 941 9,138 16,690 2,926 19,616 "' 1,431 1. 976 30, 730 0 82 
Phoenix, Ariz 3. 084 13,157 21,430 21.430 34 1587 1, 26 
Providence, R , J -1....1.Q! ...11...QQl ~ _ 1_10 ~ ...l..1QQ -- ~ ~ 0. 99 

Sublola l 17 , 797 71,638 139.064 4,287 143,351 9,026 1,437 10,463 225,452 1.16 
1,000,000 anrl ovr.r: 

13allimo1c, Md , 5, 966 24,796 48,698 5,558 54,256 4, 602 351 4,953 84,005 t 35 
Buffalo, N . Y 3 ,•l7 13.638 31 , 416 4,637 36,053 181 701 50,472 0 89 
Chicago, Ill a 19 , 210 76,656 135,788 18,426 154..214 39,080 2, 208 41.288 272,150 0, 81 
Houston, T~x . -1,26:, lT,9:m 30,935 30,93:i 007 G01 r.:;, :;oo o. 77 
Los Angeles, Cali/ 27,808 117,625 264,876 264,876 3,686 281 3,967 386,468 l 11 
Minueapolis-Sl , Paul, Minn 5,500 22,557 42,210 42,210 1,072 1,072 65.839 0. 75 
Phlladelphla, Pa . ..lb1!1 48 908 _____!1Q_,_1Q1 ~ ____ll!l_,__§ll -L..!!.2.!! ~ ~ .-!..1!..lQi 1. 46 

Sulltolal 78 , 480 322, 138 _ 650 720 ~ 707 375 i!.Jill1. ~ ~ l 085826 l 13 
Total all SMSA's 121 , 717 490.202 1,000,756 71,659 1,072,4L5 72,044 6,040 78,0IN 1,649,701 l 11 

alncludes earnings h-om s tate molor - ruel lnxcs <11 estimated consumplioo rates per mile oJ travel , and rcgislration, oµer<1lor license, and other recs either recorded collections In 
each a.rea, or eompuled 011 lrnsis or vehicle ownel'ship in lh:i. l SMSA , Local hi s hway-user imtmst s include the proceeds rrom molor fuel , l:Jus and wheel t:i.xes , automobile and lruck 

-· nccns e1;.·,:mdolher fee s 1evtedcm1ltghw,1y users wlthtnthosc_turl-sdtctlons: - --- - - --- - - - - -
LlJuc ludcs Laxes on moLo, (uel. lruck, bus, and l:tailei excise , lires, Lubes, and ll cad rubbet, and vehicle-use Lax es; does not include automobile excise, parls and accesso, Jes, and 

lulJr!callne- oil Laxe s which are ~c11cral fund revenues . 
Cluc luclcs parking fe es . 
dExclucles Osage County 

imposts, just under 71 percent, and it is also second lowest in state and Federal road­
user revenue income, with 63 percent. The proportion of state and Federal road-user 
t<>v ,n,..nmP .,v,..Jnrlino- tnll~ ::iv::iilahlP. to the SMSA's decreases as oooulation increases, 
--- -------- -, --- -- - -- - 0 - - - , - -

accounting for nearly 73 percent in the smallest population group and decreasing to 
about 61 percent in the largest. Income from local user imposts and state and local 
tnll", nn th., nthPr h<lnrl , inPrP<l~P~ wit.h thP. population size group of areas. 

Road and Street Expenditures 

Highway expenditures given in Table 11 and shown in Figure 3 are detailed for 
capital outlays between those expended on state-administered highways and those ex­
pended on local roads and streets. Because of the rural areas in the SMSA's, rural­
municipal classification is given to the extent the data permitted. 

The classification of construction expenditures by systems is frequently incomplete 
or inexact, or the rural-municipal segregation of expenditures on state-administered 
highways may not be complete. In the Baltimore, Maryland area, for instance (and 
this is perhaps the most extreme case), F~ideral aid of $ 7. 8 million, matched with 
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Figure 3. Expenditures for highways by all governmental agencies in 46 selected SMSA's, 
1960. 

$5. 5 million of local city funds, was spent in the city for the construction of Federal­
aid route extensions which ordinarily would be extensions of state highways but which 
were under city jurisdiction because state jurisdiction stops at the Baltimore city 
limit. The capital expenditure of the entire $13. 4 million is given in Table 11 under 
local municipal streets rather than with those for municipal extensions of state-admin­
istered systems, as is the case for the other areas. 

The split between rural and municipal expenditures is further complicated by the 
fact that the states' classification of rural expenditures includes Federal-aid urban 
outlay to the extent that the Federal-aid urban area extends beyond the corporate limits 
of cities. 

Although such classification difficulties affect the columnar comparisons of individ­
ual areas attempted in Table 11, the total outlays are complete. 

The total 1960 expenditures for highways were $1,491 million in the 46 SMSA's. 
Capital outlay, consisting of right-of-way , engineering, and construction costs, amoun­
ted to $935 million, 62. 7 percent of total expenditures. Maintenance, operation, and 
administration expenditures were $476 million or 31. 9 percent, with interest and 
financing costs the remainder, $ 80 million or 5. 4 percent. 

The broad classification of maintenance, administration, and operation requires 
some definition. The maintenance, administration and operation expenditures of local 
units are considered complete and are adequately reported. Local toll facility expend­
itures for maintenance and administration are equally well reported. At the state 
level, maintenance of condition and operating maintenance are included but costs of 
administration, collection, and state highway police and safety expenditures are not. 
These expenditures are not reported because this would involve an allocation by pro­
ration which might be misleading. Nevertheless, earnings from highway use are ex­
pended for these functions. 
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Some indication of the cost to the states of collecting user taxes, administering 
state highway organizations, and supporting highway police and safety is given in Table 
12. Costs of collection, including administrative and enforcement costs, were obtained 
by relating the total state costs to total state user revenues in each state and applying 
that relationship to state user tax earnings of the SMSA in that state. State highway 
administration costs were related to total capital and maintenance expenditures in each 
state, and this relationship was applied to state expenditures for capital outlay and 
maintenance of each SMSA. State highway police and safety education expenditures were 
derived only in total for all SMSA's by relating all travel in the SMSA's to the total 
nationwide travel. The amounts derived are indicated in Table 12. 

Allied Street Functions 

As stated earlier, the charges for state administration, collection, and police and 
safety are not included in Table 11. However, expenditures for indirect municipal 
street functions, usually termed allied street functions, are included with the mainte­
nance and administration amounts. These functions consist of construction, mainte­
nance and administration for street lighting, street cleaning, sidewalks, storm drainage, 

TABLE I\ 

ROAD ANO STREET EXPENDITURES IN 46 SELECTED SMSA's, 1960 
($ X 1, 000) 

Capital Out]aya 
Mi:ilnlf'nfllH'P., 

SMSA's St,1te Administered Highwnys Local Roads and Streets 
Tolal Ad.minis- Total Debl Total 

Capilal Lralion. Interest Expcndi- Relil'e - Disbmsc· Uy 1-'opuJallon (jrou11s 
Outlay Operat10t1. lwe• menl menls 

Ru1al 
"1hh11d· Total Rural 

Mu11ici- Total etc l> ,,, pnl 

<250, 000: 
Atlantic Cily, N. J , 1, 044. 51 1,095 165 293 458 1,553 4,008 290 6,459 406 6,865 
Bay City , Mich 3,773 90 3,B72 41 745 786 4, 658 I, 614 14 8,286 90 6,376 
Cedar Ratlids, Iowa 907 370 I, 277 888 91\ 1,799 3,076 2 , 552 56 5,684 279 5,963 
Charleston, S. C. 2,817 353 3,170 99 84 183 3,353 1,334 4,687 4,087 
Eugene. O1e 7.849 7,B49 1,763 1,135 2,898 10,747 3,084 54 13,8B5 246 14,131 
.l:'argo, N. u. 10, 26~ 98G ll,2JO 1, ::;72 1,5::iE :J,124 11,371 3,301 "' 17,008 !i::lfl 17,!i44 
Fllchbuq;:-Loomlncler, M.i.ss, 9g !Hl " 200 252 351 1,2B9 12 1,652 140 1,792 
Fort Wayne, Ind. 1,952 205 2,157 809 599 1,408 3,565 1,875 97 5,537 307 5,IH4 
G1·eat Falls, Mont 2,834 70 2. 904 42 241 283 3.167 1,443 241 4,971 475 5,346 
Jackson, Miss 2 , 287 478 2,705 505 1,033 1,538 4,30:J 2, 59B 295 7,196 2,485 9 , 681 
Las Vegas, Nev 3,011 24 3,035 '"" H~:J 1, UJ:l '1,Utitl 1,830 4l J,9:19 '" G,17J 
Lewislon-Auburn, Me 4 110 114 110 110 224 705 199 1,218 42 1,260 
Lexinb'1.on, Ky . 1,492 73 1,565 1,565 1,138 2,703 2,703 
Lillie Rock-N , Little Rock, A1·k . 4,739 12,698 17,437 99 1,530 1,629 19,066 2,964 141 22,171 345 22,516 
1,ym'hburr, Va. 1,243 168 1,411 604 604 2,015 1,229 120 3,364 304 3,668 
Macon, Ga . 1,559 1,559 345 135 '"" 2,0:l!I SIS " 2,976 '" :.i, 02:J 
Madison, Wisc , 6,127 166 6,293 2,006 3,129 5,135 11,428 3,914 227 15,569 1,069 16,638 
Sioux Falls, S. D, 4,428 2,7B2 7,210 1,004 241 1,245 8,455 1,53£1 14 10,008 20 10,028 
SooH1 Utot1, Ind. 153 16 169 477 436 913 1,082 2,800 25 3,907 575 4,482 
6Pl'l1\gfl t1cl;-l1u. -- -- -- --- -2;9H - -64~-- 3;6a3- - G-7---.307-- __ .374 __ . 3,-927 - __ lT6.56 __ ____ 29 ___ _ .:), 612 ______ 33..0 ~---~~2 ____ 
\Y.u.1 11rlNry. Conn. 3,216 3 , 216 104 245 349 3 , 565 3 ,069 103 6,757 192 6,949 

Sulltotal 62,710 i9, 290 e2.aoo 10,212 14,301 24, Got 106,501 44,62? 2,263 153,491 6 , 1?.0 "' 611 

250,000 lo 500,000: 
Albuquerque, N M . l , 031 £1,157 10, 188 101 2,268 2,369 12,. 557 3,726 469 16,752 1,492 1B,2411 
Charleston, W. Va 655 655 37 37 692 3,426 116 4,234 176 4, 410 
Charlotte, N. C. 1,436 396 1,832 428 428 2,260 3,140 181 5,561 298 5,879 
Jacksonville, Fla . 17.862 6,338 24,200 143 1 ,058 1, 201 25,401 7,698 5,011 38,310 6 , 963 45,273 
Nashville, Tenn . 7 , 465 B, 694 16 , 159 626 1,126 1,752 17,911 3,454 276 21,641 866 22,507 
Omaha, Neb. a .205 2,740 10, 045 3 , 156 3,708 6 , 864 17 , 809 6,510 402 24,721 2,875 27,596 
Salt Lnke Cily, Utah 7.931 174 8 . 105 778 685 1 , 463 9 568 3,477 13,045 13,045 
Tacoma, Wash . 2,044 4,629 6,673 2,795 2, 795 9 , 4GB 3,736 179 13,383 346 13,729 
Tulsa, Okla . 3 . 347 419 3, 766 I , 739 1,658 3 . 595 7 . 361 5. 151 1 , 757 14 , 269 1,547 15,816 
Wichita. Kan. 3. 658 2,894 6.552 1,152 4,226 5.380 11.932 4,637 I, 330 g:~~~ Z:i1i ~~: g~~ Wllmlngton, Del , 6,342 1,958 6,300 " ~4~ 'd'dl 'd . Zlll O,JJO 1,, .. J 

Subtotal 59,976 37,399 97,375 7,743 19,132 26 , 875 124,250 51,491 10.866 186,607 24,925 211,532 

500,000 lo I, 000, 000 
Birmingham, Ala 4,998 103 5,091 2,718 2,251 4,969 J0,060 4,144 217 H.421 046 15. 267 
Columbus, Ohio 7.697 9,822 11.5m 1,543 t,892 3 , 435 20 , 954 7 196 829 f~: ;i; 8,774 37 , 753 
DenvC!r, Colo. 5. 920 5 , 033 10,953 l,tl25 l,6'/1 ;:s , ;:su~ L'I . L~.i lU,.j;j() :;;;3 '"" 
lionoluh1, Hflwoll 2. 877 4 , 584 7 , 461 3,334 3 . 334 10,795 7,801 475 19 , 071 446 19 , 517 
New Orleans, La . 4,051 12.478 16, 529 1,693 3,5'4 b, 2H'I :.H,Hllj 'd,l:Hll ~- 027 3T , 33G o. ono -4.!!,Q7:J 
Phoenix, Al''iz . 2, 917 6,046 8 , 963 8,153 3,117 11 , 210 20 . 233 6,767 440 27.440 1. •w8 28,848 
Providence, R 1 3 , 197 20.518 23,715 459 4,372 4,831 28,546 12,793 459 41,798 2,038 43,836 

Sulllotal 31,647 5B.584 90, 231 16,191 20,237 36 , 428 126.659 59, 0:11 t:1,:1n 1\:14,Uti:l 1':I bU:> llJ.667 

1 . 000, 000 and over: 
Balllmo1·e, Md . 10,812 37 10, 849 4,146 15,761 19,907 30,756 27 208 4.245 62,209 B,322 70 ,531 
llullalo, N. Y. 10,100 9,193 19 , 293 4,346 6,806 11.152 30.445 22,304 3 , 71£1 56.468 10 , 455 66,923 
Chicago, m 46,414 120,089 166. 503 8,573 26, 159 34. 732 201 , 235 IOI , 616 31,450 334, 301 32 , 764 367 , 065 
Houston, Tex. 35,954 35.954 2,548 12,087 14,635 501 589 16, 949 4. 403 71,941 10,190 82 , 131 
Los Angeles, Ce.Ii[ , 38,885 59,884 98 , 769 15.494 31,fi47 47 141 145. fl]O 78,583 1, 692 226 . 1B5 4,546 230 , 733 
Mi11111>i:ipnliR-RI . Paul, Minn 7,923 33,772 41 , 695 6,046 11,761 17. 807 59, 502 27,096 1, 511 88 . 109 5, 729 93 , 838 
Phil;\ch:!lphla, Pa . 23,110 20,642 43. 752 3,512 12,195 15. 707 59,459 46 , 787 11 259 ll'/ t>U~ 16 , 506 134 ,0J I 

Subtotal 137 , 244 279 , 571 416 , R15 44,665 116 , 418 161 081 577,896 320,543 58,279 956 . 718 88,514 1,045,232 

Total all SMSA's 291,577 394,84.4 686,421 78,8 11 170 , 174 24fl 98:i 935,406 475,692 79,780 1,490,876 141 . 164 I , 632.042 

aln fimne inslances, thi;, classification of expcndilures b.v system is not cxacl. In the 13::tlltmore area fol' Instance, lhe state and Federal-aid expendilures Io1· municipal 
exle11 s\011s o[ state highways are Included with local municipal street expenditures liecause slate highways stop at the liallLmm·e niun1c1pal llntlls. ill Ullll:'l' L:U~l:~ wllt:llc' 

the expenditures lo1· rural and municipal stale highways were not seg1•eg:i.led the amounts :U'e given u11de1 rural 
bf,H'hutes parking , l)Oll cl ng , and a lUecl street functions. 
CNo local capital outlay l!:iven in the report or expendilures !or 1960. 



TABLE 12 

COMPARISON OF NATIONAL AND 
SMSA EXPENDITURES, 1960 

Item 

State Highway 
administration 

Cost of user-
tax revenue 
collection 

State highway 
police and 
safety 

Expenditures 
($ million) 

Total 
All States 
and D. C. 

290 

212 

234 

Pro Rata 
Allocation 

to 46 SMSA's 

35 

36 

39 
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and maintenance and operation of parking 
meters and lots . Since the division of the 
expenditures for construction or main ten -
ance was not given in many cases, the 
entire expenditure is included with main­
tenance and administration. 

With tbe exception of pai:king facilities, 
expenditures for these purposes are of 
greater service to abutting property .and in 
the protection of public health, safety, and 
security tha11 they are to highways and 
motor vehicles. For example , storm 
sewers drain aclj acent property as well as 
the streets , and street lighting provides 
safety and security to pedestrians and 
abutting occupants. Their inclusion may 
therefore be regarded as an expenditure 
offset against the omission of the allocated 
expenditures for state highway administra­
tion , user-tax revenue collection , and 
state highway police . 

The funds for allied street functions 
are mainly derived from property taxes 

and assessments and from local general revenue funds. Road-user revenues, state 
and local , are used to some extent chiefly when outlays for those purposes are in ­
ci dental to highway construction or maintenance operations. The amounts in Table 3 
include income from these various sources for indirect municipal street functions, 
and the expenditures , amounting to $134 million, are included with the amounts in 
Table 11. Table 13 gives a summary of the nationwide expenditures for allied street 
functions in 1960 and the corresponding expenditures in the 46 SMSA's. 

Road-User Earnings 

Table 10 gives the motor-vehicle user tax and toll earnings for each SMSA, and 
Figure 4 shows the proportion of the total earnings, by Federal, state, and local sources. 

TABLE 13 

NATIONAL DISBURSEMENT 'l'Ol'ALS FOR PARKINC FACILITIES AND ALLIED STREET 
FUNCTIONS AND CORRES~ONOING OUTLAYS IN 46 SMSA's, 1960" 

(. ' 1, 000) 

Allied Street Functions 
Total 

Item 
Parking Including Facilities Street Street Side- Storm 

Lighting Cleaning walks Sewers 
Total Parking 

Capital outlay 55, 757 33,615 2,853 19,277 87,393 143, I38 198,895 
Maintenance and operation 37,093 176. 559 67,290 4,425 14,651 262,925 300,018 
Interest on debt 13 694 --1.L.!!1ftb 25, 342 

Total expenditures 106, 544 417,711 524,255 

Debt retirement 18,658 31, 499b 50,157 
Fund transfers: 

To municipal street funds 73,974 73,974 
To allied street functions 2,310 2,310 
To county road funds 523 523 
To other purposes ~ _____iJ!TI __!b_lli 

Total 81,949 6,977 88, 926 

Total disbursements 207,151 456,187 663,338 

Amounts included in 
expenditures of 46 SMSA's 16,370 59.111 19,449 2,876 36,647 118 , 083 134,553 

aoata derived from Ref. 14 . 
boebt service for these functions grouped. 
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The proportions of earnings from Federal state and local levies are as follows: 
state motor fuel taxes, and motor vehicle registration and other fees were 60. 7 per­
cent of total earnings, double those realized from lhe Federal excise group; local 
levies on road users amounted to 4. 4 percent of the total and are equal to the earnings 
of the state level toll facilities; and tolls from all facilities, state and local were $79 
million or 4. 7 percent. 

By dividing the earnings by the vehicle -miles , tJ1e total road-user earnings of 
$1,650 million are equal to a payment of $0 . 0136 per vehi ·le-mile or travel of which 
$0. 041 is from Federal lrust fund excise taxes and $0 . 088 from state taxes and tolls. 
Local user levies account for an average per vehicle-mile ea1·11ing of slightly less than 
$0. 007. 

By comparison, the United States total 1960 road-user taxes (10) amounted to 
$8,211 million and lhe corresp·onding total travel (2 p. 80) was718 845 million 
v hicle-miles. These two items compute to an average earning rate of $0 . 0114/veh­
mi of travel. The $0. 0136/v h-mi earning rate computed for the SMSA's r esulls in 
an earning, per vehicle-mile of travel, 19 percent greater th n the national average. 
The motor fuel consumption differential estimated for the SMSA's accounted for ap­
proximately 14 of the 19 percent of this greater earning rate (Table 5); the remainder 
is accounted for by the fact that the annual travel in the SMSA per vehicle registered 
therein (a synthetic figure since much of the travel is contributed by vehicles from 
outside the area) runs low, 8, 497 mi/yr, in comparison with tl1e national per-vehicle 
average which was 9,652 in 1960. When the annual mileage is low, the effect of 
registration fees and others not varying with mileage is to cause the payment per 
vehicle-mile to be high. 

Figure 4. 

\ state Road User 
Taxes 

Federal Highway Trust 
Fund Taxes 

30.2% 

Estimated earnings of' Federal highway trust fund taxes, state aml local road 
user levies, and tolls in 46 selected SMSA's, l960. 



TABLE 14 

RATIOS OF EARNINGS TO EXPENDITURES 
MORE OR LESS THAN 1. 00 

Population 

<250,000 
250, 000 - 500, 000 
500,000 - 1,000, 000 
>1,000,000 

All SMSA's 

No. Having 
Ratios >l. 00 

12 out of 21 
7 out of 11 
4 out of 7 
3outof 7 

26 out of 46 

Group Ratio, 
Earnings to 
Expenditures 

0.94 
1.04 
1.16 
1.13 

1.11 
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The last column of Table 10 gives the 
ratio of motor-vehicle user tax earnings 
to total current highway expenditures in 
1960 as given in Table 11. In 26 of the 46 
SMSA's, earnings of user taxes were 
greater than the total current expenditures 
for highways the rati o of totals being 1. 11. 

The ratios for the several population 
groups vary generally upward with size of 
place, but there is no similar consistency 
in the number of places having ratios of 
earnings to expenditures more or less than 
1. 00, as is indicated in the recapitulation 
in Table 14. 

SUMMARY COMPARISONS 

The information in Tables 3, 10, and 11 are summarized in Table 15, which pro­
vides a ready comparison of the road and street income, expenditures, and user earn­
ings of the 46 SMSA's. In the 46 SMSA's studied, road-user income sources provided 
73. 4 percent of the revenue income and property taxes and assessments and other 
sources provided 26. 6 percent. Although the earnings accruing from travel in these 
SMSA's amow1ted to $1,650 million , the amount of road-user taxes, fees , and tolls 
applied to these SMSA's was only $1,044 million, or 63. 2 percent of the amount earned. 

The road-user earnings from the travel in these SMSA's is of the same order, at 
$1. 6 billion, as the total receipts for highways, including $ 378 million from nonuser 
sources and $ 223 million of borrowing, and the total expenditures which include more 
than $141 million of debt retirement. 

TABLE 15 

SUMMARY COMPARJSONS OF HIGHWAY INCOME, EXPENrnTURES, AND ROAD-USER EARNINGS OF 46 SELECTED SMSA's, 1960 ·-----
SMSA Population Group 

<:250,000 
250,000 500,000 1, ODO, 000 T otals, 46 SMSA's Item to 500, ODO lo 1,000,000 and more 

Amount Percent Amount Percent Amount Percent Amount Percent Amounl Percent ($, 1,000) ($, '· 000) ($' 1.000) ($ , 1,000) (i )( 1,000) 

Road and street in come: 
Imposts on highway users: 

State and Federal taxes 110,676 72. 78 110,851 65.54 119. B67 63.09 552,789 60.'12 894,183 62.90 
Local 4,705 3.10 6,471 3.83 9. 026 4 . 75 51,907 5. 70 72,109 5. 07 
Tolle ~ _Q,.,il 10 262 Ji.Q1. ~ ~ ~ ~ ~ ~ 

subtotal 116,033 '16.31 127,58 4 75.44 134 ,617 70 ,85 665,757 73.13 1 ,043,991 73.44 

Other revenue income: 
Prot1it1.rl)' 11:urra nmt 3i"eum ,,. 17,970 11 , 82 24,738 14 . 63 21,769 11 ,46 BB,627 9. 73 153,104 10. 77 
Ccncl'lll fund .1p1n•qi r lallonn 15,297 10. os 12,269 '1.25 24,085 12.68 122,149 13.42 173,800 12.22 
l,l li,c l lwlt;!OIIJt t:uu.~• IU"I le!C• _____?_,__lli ---1.J!l ---1..lli ~ ~ -..!:.fil. ~ ~ ~ -2.ill 

Subtotal 36,023 23.69 41,546 24. 56 55,377 29.15 24-4,654 26.87 377,600 26.56 

Total r evenue income 152,056 100.00 169,130 100.00 189,994 100.00 910, 411 100.00 1,421,591 100. 00 

lnvestmenl income and borrowing ..11....lli 24 889 29 678 ~ ~ 
T otal receipts 163,608 194,019 219,672 1,067,138 1,644, 437 

Road and street expenditures: 
Capital outlay: 

On state highways 82,000 53 , 42 97,375 52. 18 90,231 46.50 416,815 43.57 686,421 46.04 
On Loca l roads and streets 24 601 ~ 26 875 .Ji.,1Q 36 428 -1!L..ll ~ _!Y! 248 91!5 ~ 

Subtolal 106,601 69 . 45 124,250 66 , 58 126,659 65 . 27 577,896 60 , 40 935,406 62. 74 

Maintenance, admiJlistration, operation, etc 44 , 627 29.08 51,491 27 , 60 59,031 30 , 42 320,543 33 , 51 475,692 31 , 91 
Interest on debt ~ __!& 10 866 ~ ~ ~ ~ ....!J!2 ~ ~ 

Subtotal 46,890 30.55 62,357 33.42 67,403 34.73 378,822 39 .60 555,472 37.26 

Total expenditures 153,491 100. 00 186,607 100.00 194,062 100.00 956,718 100.00 1, 490,878 100, 00 

Debt retir ement ~ 24,925 19,605 ~ ----1.!!....lM 
Total disbursements 161,611 211,532 213,667 1,045,232 1,632, 042 

Motor vehicle user tax earnings: 
Federal trust Iund truces 47,606 33.08 57,820 29.73 71,636 31. 76 322 , 136 29 , 67 499,202 30 , 26 
State motor vehlc le user truces 91,029 63.25 119,943 61 . 67 139,064 61 . 68 650.720 59.93 1,000,756 60 , 66 
Local motor vehicle user taxes 4,640 3.22 6,471 3, 33 9,026 4, 00 51.907 4. 78 72,044 4.37 
Tolls ____ill ~ 10 262 --2..:..ll ~ ~ ~ ~ -----1~ ___!:.1!. 

Total motor vehicle user tax 
earnings 143,927 100. 00 194,496 I 00~ 00 225,452 100.00 1,085,826 100, 00 1,649,701 100,00 
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It is not known, of course, whether the total of all metropolitan areas of the country, 
if organized in this manner , would compare similarly , but it is reasonable to spec­
ulate that they would. 

During a period of extensive highway construction, of which 1960 is representative, 
expenditures in any one SMSA may well exceed earnings. If, in a given year a 
sizeable portion of a state's construction program falls within a SMSA, this occur­
rence would have a major effect on the earnings-expenditure comparison, and it 
might not be repeated in the following years. The relationship between earning::; 
and expenditures given here is valid for only one year, but the average for 46 
SMSA's may be taken as reasonably indicative of the current trend. 

TABLE 16 

STATE lllGHWAY DEPARTMENT EXPENOlTURES FOR CAPITAL OUTLAY IN 4'6 SELECTED SMSA's 1960 AND 1961 AND COMPARISON 
WITH 1960 MOTOR VEl-llCLE ROAD-USE.R EARNlNGSa 

Capilal Outlay lly 
State Highway 

Adjusted 
Departments on 

1961 
Total Expendilures by 1960 Ratio of User 

Ratio or User 
Stale and Local Expendilures Earnings to 

SMSA's Adminislered Increase or 1960 SubslUuling 1961 Road User Earnings lo 1960 
By Population Groups Highways Decrease (Table 11) 

!or 1960 State Earnings Adjusted Expenditures 
($ , 1,000) ($ , I, 000) ($ , I, 000) Capilal Outlay (S, 1.000) Expenditures (Table 10) 

(S, 1.000) 

1960 1961 

<250, 000: 
Allantic Cily, N. J . 1,055 2,363 + I, 308 6 459 7. 767 12 445 1 60 I. 93 
Bay City, Mich . 3,913 2,375 I. 538 6. 286 4. 748 5,105 I 08 0.81 
Cedar Rapids. Iowa 1,617 2,377 760 5,684 6,444 7. 323 1. 14 l. 29 
Charleston, S , C. 3,170 6,209 + 3,039 4,687 7,726 B. 435 I 09 I.BO 
Eugene. Ore. 8,102 3,767 4,335 13. 885 9. 550 9 , 329 0 . 98 0. 67 
Fargo , N. D. 11. 769 5,389 6,380 17,008 10. 628 5. 797 0 . 55 0. 34 
Fitchburg-Leominster, Mass . 106 274 168 1,652 1,820 4, 790 2 . 63 2. 90 
Fort Wayne. Ind 2. 157 2,181 24 5. 537 5,561 7,566 I 36 1.37 
Greal F<1.lh., Moul. :3, 001 1,815 1, osq 4 871 3,782 3. 359 0 . 89 0. 69 
Jackson, Miss. 2. 765 2,730 35 7. 196 7,161 7. 775 1. 09 1.08 
Las Vegas. Nev. 3,044 2,850 194 s. 939 5. 745 5. 577 0. 97 0 , 94 
Lewiston-Auburn. Me llO 27 83 1,218 1,135 2, 678 2, 36 2. 20 
Lexini:;_on, Ky, 1 aa7 a.Ms + 2. 092 2. 703 4 , 795 5. 579 1.16 2. 06 
Little Rock-N . Llltle Rock, Ark. 17,536 13,352 4,184 22,171 17,987 11, :H.14 U. bj 0. :ll 
Lynchburg . Va . 1,411 1.173 238 3. 364 3. 126 5. 317 1. 70 I. 58 
Macon, Ca . 1. 627 1.482 145 2 , 978 2,833 5. 168 I . 82 I. 74 
Madison, Wis 6,748 15,300 + 8,552 15,569 24., 121 11.712 0. 49 o. 75 
Sioux Falls. s . D. 'f, 440 JU, 111 + 2, ~71 10,000 13,670 1. 630 0, 36 n 4fi 

South Bend , Ind . 169 295 126 3,907 4.033 7,341 1 . 82 1,88 
Sprinbrfield, Mo. 3,552 7,431 + 3 , 879 5, 612 9 , 491 6 ,237 0 66 1.11 
Waicrbury_. Conn . ~ ~ +~ ~ ----1QJ!_Q ~ 0 . 60 0. 94 

Subtotal 81,585 89,936 8,351 153,491-~ 161,042 143,g27----lflf1J---~o.94 ______ 

250. 000 lo 500,000: 
Alburquerque. N. M. 10,076 8,216 I, 860 16. 752 14 . 892 11,269 0. 76 0 67 
Charleston, W. Va . 655 3,708 + 3,053 4,234 7 , 287 12 . 495 1.71 2 . 95 
Charlotle. N, C , 1,832 1,330 502 5,581 5, 079 9 , 347 1.84 I 67 
Jacksonville, Fla. II, 769 5,761 6 , 008 38,310 32, 302 26,777 0.83 o. 70 
Nashville, Tenn , 16,258 11,558 4,700 21,641 16,941 16,937 I.DO 0. 78 
Omaha, Neb . 11,697 12,189 492 24,721 25 , 213 24 , 757 0, 98 1. 00 
Salt Lake City, Utah 8,270 13,898 + 5,628 13,045 18,673 14,094 0, 75 1, 08 
Tacoma, Wash . 6,994 9,531 + 2,537 13,383 15,920 17. 122 1.08 1. 28 
Tulsa, Okla, 3,771 5, 630 1 ,859 14,269 16,128 23,770 1.47 1. 67 
Wichita, Kan. 6,914 7,032 ll8 :;, ~~~ ~i J ~~~ 15 , 137 0.84 0 . 85 
Wilmington, Del , ~ 0 IJ;j\J - i i;jD 

~ 
22 '!9! 1 4S l 36 

Sublolal 86,056 85,543 513 186,607 186. 094 194. 496 1.05 1, 04 

500, 000 to I , 000, 000: 
Birmingham, Ala . 5,314 3,964 I, 350 14,421 13,071 25,084 1.92 l. 74 
'"'·'u1u'- - I r>L!- l!l:, 2~~ !4,~47 ~ RA7 28 , 979 25 . 082 34,045 1.36 I 17 
Denver, Colo. ll, 089 11,335 246 25,018 25 , 264 41 , 936 1. 66 1. 6~ 
Honolulu, Hawau 7,401 0 , 015 661 10, 071 19 , 625 17 "'~ 0.91 0 93 
New Orleans, La. 8,099 7,037 I, 062 37,335 36 , 273 30,730 0 , 85 0 . 82 
Phoenix, Ariz. 2. 940 10,757 + 7,817 27,440 35,257 34,587 0, 98 1, 26 

- provtdence;-R. r. - - - Z4,-051- -23-1-75 -...ill ~ -40, 922 _41 255_ 1.01 0 99 

Subtotal 11,198 78,630 + 1,432 194,062 195,494 225,452 I , 15 1. 16 

1,000,000 and over: 
Baltimore, Md. 26,034 37,9:!8 + 11,894 62,209 74 , 103 84, 005 1.15 1.35 
Buffalo, N. Y. 17,243 14,300 2.853 56,468 53, 615 50,472 0, 94 0 . 89 
Chica.go, Ill. 120,734 60. 705 - 60,029 334.301 274 , 272 272,158 0. 99 0 , 81 
Houston 1 Tex. 35,142 44,338 + 9,196 71,Y41 8L , 137 55,580 0,09 0 . 77 
Los Angeles, Ca.Jif. 99,10 IH2, »1 + 83,404 226, 185 309, a89 386. 460 1.25 l. 71 
Minneapolis-St. Paul, Mhm. 42,470 49,586 + 7,116 88 , 109 95,225 65,839 o . 69 0 75 
Philade[tlhia, Pa . 41,921 29, 2:0l - 12,718 ~ 104 787 171 304 1.63 I 46 

Subtotal '82 691 418,701 + 36,010 956,718 992 728 1 085, 826 1 . 09 1. 13 

Total, all F;Mf.A's 627,530 672,810 -t- 45, ?.80 1 , •!Kl, R7R 1, 53G, 156 1. 649,701 l. 07 1. 11 

a.Although local agencies undertake costly facilities also, the impact ol interstate construction under state jurisdiction ls most certain to affect large and 
small population areas. 
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COMPARISONS WITH 1961 DATA 

The first year for which the complete highway finance data for SMSA's were compiled 
so that it was possible to survey income and expenditures for a 1-yr period was 1960. 
Since this analysis was undertaken, 1961 data have become available in sufficient detail 
to permit a comparison of 1960 and 1961 state highway department expenditures, ex­
cludingtoll facility expenditures, for the 46 SMSA's, with a view to examining any major 
fluctuations in the two years. 

Table 16 indicates how state highway department expenditures may vary from year 
to year in a SMSA. In this table, the 1960 and 1961 state highway department expendi­
tures for capital improvements on state and local highways are compared, with the 
increase or decrease given in column 3. The 1960 amount of $628 million is a part 
of the $ 686 million capital outlay on state highways of Tables 11 and 15, but excludes 
local expenditures on state-administered highways and state toll-facility expenditures. 

Column 4 of Table 16 duplicates the total road and street expenditures of $1, 491 
million given in Table 11, then adjusts these amounts for each SMSA by substituting 
the 1961 state capital outlay for that of 1960. The adjusted expenditure is then compared 
with the 1960 road user earnings of Table 10, and in column 7 of Table 16 a new ratio 
of earnings to expenditures is given on this basis. 

The result of this examination demonstrates that there is a rather stable relation­
ship between earnings and expenditures for the two successive years. In the last two 
columns of the table the ratios of the 1960 data and the ratios based on the modified 
1961 expenditures are compared. 

COMPARISONS OF DATA FOR INDIVIDUAL SMSA's 

The ratio of motor-vehicle user earnings to expenditures for the different SMSA's 
varies over a wide range. The lowest ratio of earnings to expenditures, 0. 34, is 
found in the Fargo, N. D., SMSA, and the highest ratio, 2. 95, is in the Charleston, 
W. Va., area. Attempts to rationalize the differences from the standpoint of popu­
lation, travel, amount of land area, or population density fail to provide a complete 
answer. Some effect, of course, is felt through the earnings per vehicle-mile of travel 
(total earnings divided by total travel) which in the cases cited provides the North 
Dakota area with an earning of $0. 01283/mi and the West Virginia area with an earn­
ing rate of $0.01534. This difference can be mainly ascribed to a $0.05 and $0.06 
gasoline tax rate in North Dakota (the rate changed from $0. 05 to $0. 06 in 1960), com­
pared with a $0. 07/gal gasoline tax in West Virginia. 

The comparison of capital expenditures for 1960 and 1961 given in Table 16, however, 
shows that in the Fargo area state expenditures for capital outlay on state and local 
highways amounted to $11. 8 million in 1960 and $ 5. 4 million in 1961, while in Charles­
ton $0. 7 million was expended by the state for capital improvements on state and local 
highways in 1960, compared with $3. 7 million in 1961. 

More striking perhaps is the situation in the SMSA's of Chicago and Los Angeles. 
In the former, capital expenditures were $121 million in 1960 and $61 million in 1961, 
a reduction in expenditures which, if applied to the 1960 earnings, would be sufficient 
to bring the earnings-expenditure ratio to nearly 1. 0. In Los Angeles, capital outlays 
of $99 million in 1960 were followed by an expenditure of $183 million in 1961. In 
this case, the adjusted expenditures compared with 1960 user earnings would retain a 
ratio of more than 1. 0. 

The greatest extremes in the earnings-expenditure comparisons given in Table 10 
appear in the under 250,000 population group. Two areas in this group had a ratio 
under 0. 50, and five under 0. 70, whereas only one area in the population groups over 
250,000, Albuquerque, had an earnings-expenditure ratio under 0. 70. At the other 
extreme, eight areas in the under 250,000 population group had an earnings-expendi­
ture ratio over 1. 50, 38 percent of the group, compared with 6 areas in all of the re­
maining population groups. 

The more constant relationship in the areas over 250,000 population may signify 
that at least for 1960-and to the extent that the substituted 1961 state highway depart­
ment expenditure comparisons are indicative-there is a greater stability between the 
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user earnings and expenditures in the larger metropolitan areas, even during this 
period of extensive highway construction. 
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Residential Location and Urban Mobility 
JOHN B. LANSING, and EVA MUELLER, Survey Research Center , Institute for 

Social Research, University of Michigan 

Since the end of World War II rapid changes have taken place 
both in the locational pattern of urban populations and in urban 
transportation. The objective of the r esearch reported in this 
paper is to a dd to our understanding of the forces affecting 
urban growth and urban transportation by investigating deci -
sions of private households, which, collectively, are probably 
the most important source of decisions in the city. The re­
search rests on a total of 824 hour-long personal interviews 
taken in the fall of 1963 with a nationwide probability sample 
of families living in standard metropolitan statistical areas 
exclusive of New York. (Because some questions were un­
answered or more than one answer to a question occurred, 
responses in the tabulated matter may deviate from the 824 
total.) Interviews were taken in 33 areas. 

•THE CHOICES people make concerning their places of residence within metropoli­
tan areas are the topic of the first main section of this report; the second section con -
siders their choices with regard to transportation, taking the location of their resi­
dences as given. The analysis of residential location may proceed either by examining 
the existing distribution over metropolitan areas of families with different character­
istics, or by focusing attention directly on people's attitudes and choices. This study 
relies mainly on the second, more dynamic approach , with a brief analysis of existing 
locational patterns serving as an introduction to a discussion of forces which appear 
to be war king for changes . 

PRESENT LOCATIONAL DISTRIBUTION 

Before discussing the distribution of families among locations within metropolitan 
areas, it is necessary to decide on what principles locations are to be classified . In 
this study , several principles of classification are used, with the emphasis on the pop­
ulation density of an area. Density was selected in part because of its known relevance 
to urban transportation. The success of mass transit systems is related to the pop­
ulation density of the areas they serve. Density also is a useful concept in a study 
such as this because it can be readily translated into everyday language. People are 
quite willing to express themselves about living in houses vs living in apartments. 

In the measurement of density it is common practice to compute the ratio of pop­
ulation to area for a rather large unit such as a county or a census tract. Investigation 
has shown, however, that such areas tend to be heterogeneous. Although there are 
substantial differences from area to area , within areas much variance remains in a 
variety of characteristics of the population and their residences. For example , Kish 
(1) showed that suburban places are highly differentiated with respect to many popu­
lation characteristics. He also showed that if suburbs are grouped into zones by 
distance, the degree of differentiation is greatest near the center and declines as one 
proceeds outward. Measures of neighborhood density were therefore developed. 

Paper sponsored by Committee on Community vaiues . 
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TABLE 1 

DENSITY OF NEIGHBORHOOD BY INCOME AND BY STAGE 
IN FAMILY LIFE CYCLE IN METROPOLITAN AREASa­

PERCENT AGE DISTRIBUTION 

Spending Unit 

Income: 
Under 3,000 

3,000 - 4,999 
5,000 - 7,499 
7,500-9,999 

10,000 over 

All 

High 

23 
24 
15 
15 
13 

18 

Stage in Family Life Cycle:b 
Under 45, single 34 
Under 45, married, 

no children 
Under 45, married, 

children 
45 or older 1 married, 

children 
45 or older, married, 

no children 
45 or older, single 

All 

22 

11 

19 
29 

18 

Neighborhood 
Density (%) 

Medium 

39 
30 
29 
20 
14 

28 

35 

48 

23 

18 

27 
29 

28 

Low 

38 
46 
56 
65 
73 

54 

31 

30 

66 

78 

54 
42 

54 

u. s. 
Population 

(%) 

16 
13 
19 
10 
11 

68 

7 

24 

12 
10 

68 

aoata derived from 1962 Survey of Consumer Finances conduct­
ed by the Research Center. Family members (primarily adult 
children living at home) who keep their finances separate from 
the head and wife were interviewed separately; the latter amounted 
to only 7 percent of all interviews in the survey . The table in­
cludes New York as well as other metropolitan areas. 

baased on 1,374 interviews . 

The method adopted was to include in 
the neighbor hood six structures, three on 
either side of the sample dwelling. If an 
apartment house in included, the neighbor­
hood is considered high density. If there 
is no apartment house but at least one row 
house or 2 to 4 family houses, the neighbor­
hood is considered one of medium density. 
Low-density neighborhoods, therefore, are 
areas of single-family houses. 

The probability that an indi victual family 
will live in a neighborhood of a given den­
sity depends on the family income and on 
the stage of the family in the family life 
cycle, as is indicated in Table 1. About 
three out of four families with annual in -
comes over $10,000 live in low-density 
areas, but only 38 percent of families with 
incomes below $ 3, 000 live in such areas. 

Young unmarried people and widows 
and widowers often live in high-density 
neighbor hoods. Married couples in the 
years when they have young children show 
a strong tendency to live in low-density 
areas. Only 4 percent of married couples 
with the husband aged over 45 who have 
children under 18 in the family live in high­
density neighborhoods. There appears to 

be a flow of families from center to suburbs and back over the life cycle. Families 
may start their independent existence in apartments near the center, but they move 
to medium - or low-density neighbor hoods to raise their children. They may return 
to high-density are.as aft.P.r t.hP. children have grown. Although such a movement takes 
place, it is by no means a universal pattern. People at all ages and all stages in their 
lives are found in the low-density areas. 

Within the low-density areas, density can be measured in more detail by laking i11Lu 
account size of lot. As Table 2 indicates, there is a strong tendency for valuable homes 
to be located on large lots. Most homes worth less than $10, 000 are on lots of less 
than 0.2 acre. Peoples' estimates of home values may be ta..l{en as reasonably accurate 
according to Kish and Lansing@. Two-thirds of the homes worth $25,000 or more 
are on lots of O. 3 acre and larger. This relationship suggests that as people gradually 
find their incomes rising and, therefore, tend to upgrade their housing, they will con­
sume more space. 

A second method of classifying locations used in this study, as in many others, is 
h.j,. ~;c,f.-,..-,,...e .fTOt"\'t'Y1 ,...;fy /"lanf.cn· ... l\tfa".lClll"",::l,C f"'!f th,=. rli~htnf"P in milP.~ from r.ity C.P.nter can 
be made for any given city with reasonable precision by locating addresses on a map. 
When a number of cities are under consideration, however, the distance in miles to 
+.1-..,... ,..,.,,,....-4,-n..,.. ; r, 
LJ..l'-, VVJ.J.l,\,,.,.L .a...:, s,,hjoct tn ..-H-f-fo~ont into~prot~tlnnc: rlP-pP.nrHng on thP ,qi'7.P nf thP. rity. 

TABLE 2 

SIZE OF LOT FOR SINGLE-FAMILY HOMES 

All 

Present Value 
uf Huuse 

Under $10,000 
$10,000 - $14,999 
~rn,nnn- $i4,H~H 
$25,000 and over 

<0 . 2 Acre 
(i) 

47 

58 
63 
5?. 
11 

0, 2 to 
0. 3 Acre 

(i) 

21 

1B 
15 
?:~ 
22 

>O. 3 Acre 
(%) 

32 

24 
22 
?,5 
67 

No. of 
Famllles 

553 

54 
149 
1137 
84 

The size of sample available makes i.m -
possible a detailed examination of the 
relation between distance Irum dly center 
and family income or stage in the family 
life cycle for cities of different size 
classes. Exploratory tabulations, not here 
reproduced, tend to indicate, as might be 
expected, that people in the upper income 
groups in general live farther out than 
those in the lower income groups. 
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Consumer Aspirations and Potential Changes in Location 

The problem of drawing inferences from present locations about future locational 
trends is a diliicull one. In the first place, present loca tions often r eflect decis ions 
made many years ago rather than current preferences . F uture locational patterns will 
be determ ined i n par t by the decisions of newly for med families and, much more im­
portantly , by the choices of the many existing families which may decide to move. The 
previous section showed that income and demographic factors influence residential lo­
cation. Much of the variation in residential location between families remains unex­
plained, however , when only such variables are taken into account because individual 
tastes also play an important role. Tastes not only differ between families within the 
s ame socio-economic group but also may change over time. Ideas as to what con­
s titutes an appropriate and desirable place to live have been t ransfor med in the pastby 
the gr owing affluence of our society and may continue to undergo change. Hence , past 
changes in r esidential location cannot be mechanica lly projected into the future. 

One of the most dynamic factors in the housing market throughout the past 15 years 
was the s hift of population to the s ubur bs and the cons equent growth of shopping cente r s 
and outlyi ng community facili ties . To many blue collar families suburban living was a 
new experience and represented a major upward s tep in their standard ef living. Some 
exper ts believe Uial the outward movement from the cities may be reaching a limit now 
for two r easons: (a) the s carcity of land in r easonably convenient suburban loca tions , 
and (b) the time and cost involved in commuting longer dis tances to work. Both argu­
ments should carry some weight, but without an analys is of consumer prefer e nces 
they are insufficient. 

Some ideas about the kinds of location and housing people would like to have in the 
future can be obtained from detailed interviews with a representative group of con­
sumers. By discussing with people their plans for fu ture moves, their satisfactions 
and dissatisfactions with their present place of residence, and the r easons for these 
attitudes , as well as their wishes and desires , incipient trends in the housing market 
can be discerned, although they cannot be precisely forecast. Asking people what they 
need and want differs cons iderably from a forecasting approach which assumes that the 
rationa l consumer is intent on minimizing his commuting time and costs, maximizing 
the amount of space he obtains per dollar of housing outlay, and the like . However , 
consumer surveys focus on the demand side of the ma rket. Changes in buying patterns 
which originate on the supply side, for instance in a major improvement of the product, 
often may not be anticipated by consumers. The recent boom in apartment demand, 
for example, was not foreshadowed by a shift in cons umer preferences. 

The Movi ng Decis ion. -The frequency with which urban families move from one 
house to another is in large part r esponsible for the fluidity of residential location pat­

terns . The importance of the moving de­
cision is apparent in Table 3, which in­
dicates that over one-half of metropolitan 

TABLE 3 

PLANS TO MOVE DURING THE NEXT 5 YEARsa 

All 

Family 
Characteris tic 

Age: 
Under 35 
35 - 64 
65 and over 

Owns or pays rent: 
Pays rent 
Owns or is buying 

Distribution of 
Respondents (1,) 

Plans to Move 
in Next 5 Yr 

54 

77 
50 
28 

82 
40 

No Plans 
lo Move 

46 

23 
50 
72 

18 
60 

No. of 
Cases 

824 

221 
463 
129 

282 
524 

aThe quosuons we,·e: "DQ you lhlnk ther e is any cl,ancc you 
will move In lhe n.cxl lwolve months'/" "Do you think lhc,•e 
ls any chance you will move lo a new hom e in the •~xl Uve 
years?" 

area families think they will or may move 
during the next 5 years. That these plans 
are not unrealistic is indicated by the 
finding that among the group of metro­
politan area families studied, 52 percent 
moved during the past 5 years. The 
potentially mobile group is about as large 
now in relation to the total population 
(according to Survey Research Center 
measurements) as it has been throughout 
the past 10 years. Moving plans are 
particularly frequent among young families 
and among those r enting their present 
house or apartment. Because of the con­
centration of renters in higher-density 
areas, moving plans are much more com -
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TABLE 4 

PRIMARY FACTORS IN THE MOVING DECISION 

Factors 

Housing itself 
Cost considerations 
Nearness to place of work 

(including occupation changes) 
Other locational considerat tons 
Neighborhood considerations 
Other 
Not ascertained 

Total 

Moved in the 
Past 5 Yr 

(i)a 

32 
14 

13 
18 
22 
14 
-C 

_d 

Plan to Move 
in the Next 5 Yr 

(i)b 

31 
13 

23 
3 
9 

15 
_____& 

100 

a-rho questions were: "All 1,hings considered, how do you feel now 
l\bOUl the move-was it a cooct idea or a poor Idea to J.UO\l'C! here ? 11 

11Why do you feel that way ? 11 Figures based on answers given by 
429 11ooplo . 

hTtic quc:atlon was: "If definitely will move in the 11i.,xl !i yr, 111•ob­
~bly Wil l , or may , what might make you move?" Figures b;u; d 
on answers given by 447 people. 

CILeSiJ than 0. 5 ll~rceot. 
dMore than 100 percent; two mentions were allowed and the re­

sults summed. 

mon among people in areas of medium or 
high density than among residents of low­
density areas. Movi ng plans vary little 
by income, but increase in frequency with 
education. 

The crucial role of the house (or apart­
ment) when it comes to the moving de­
cision is apparent in Table 4 which indicates 
that, when evaluating the success of their 
most recent move, about half of all movers 
eva luated it in terms of the housing they 
ob tained and the money they had to spend 
for the purpose. Yet suitable housing at 
the right price often is available at a 
number of alternative locations. Hence, 
many other people judged their most re­
cent move by r efening to neighborhood 
~ d location factors. In a 1950 study, 
when r ecent home buyers were asked 

what kind of a place they were looking for when they first started out to find a house , 
they mentioned locational preferences more frequently than any other feature of the 
house (3). The same picture emerges from the responses of people who said they 
would or might move during the next 5 yr. This group was asked why they w re think­
ing of moving. Again locational and neighborhood r eason:,; (lududing job c llanges ) were 
mentioned with about the same frequency as house and cost-related reasons. Major 
decisions are often motivated by more than one consideration. In the case of housing, 
the desire for more space, for example, may lead to a moving decision more readily 
if a wish to live in a different kind of neighborhood is also present. It may be more 
fruitful, therefore, to visualize housing reasons and locational reasons for moving as 
mutually reinforcing, rather than to speculale which one, by itself, is the more impor­
tant motivating force. 

That the majority of moves occurring in metropolitan areas are upgrading moves is 
indicated by the cons iderable preponderance of recent mover s who said they s pent more 
on housing after the move (62 percent) over those who r eported that they s pen less 
(19 percent). On the other hand, upgrading need not imply more s pace. The overall 
increase in the number of rooms occupied by recent movers before and after the move 
is small. 

Locational Preferences. - Frequent moves on the part of metropolitan area families 
may lead to a large- scale shift of population out of (or into) the center of the city, or 
they may imply that families merely "play musical chairs." This problem was ap­
proached by first asking people, "If you could do as you please, would you like to live 
closer to the center of ( ... metro area . . . )' or farther from the center or just where 
you are?" Table 5 indicates that about 70 percent of people express satisfaction with 
their present locai.iuu; a1uuug tlit: r€:niah1iiig 3C pc i"cc~t the ~~s,.,.1e!' "farthe:r 01.!t" is 
three times as frequent as the answer "we would like to live closer in." Similar re­
sults were obtained in earlier Survey Research Center surveys in 1961 and 1963. Thus, 
the iinding thai many peupl~ vr~.rer tu niuve farther out is ccr.Jirmed by repeat€d !!!€fl_s­
urements. 

The contrary wish, to live closer to the downtown area, is most frequent among 
older people, families with incomes under $3,000, and people who do not engage in 
outdoor activities (a characteristic associated with advancing age and low income ). 
The desire to live farther out is particular ly pronounced a mong married couples with 
children; one-fourth of this group would like to live far ther out. Significantly, the de­
sire to live farther out does not diminish at all with the dislance which people already 
live from the center of the metropolitan city. The desire to move farther out is not 
clos ely related to the population of the metropolitan area in which people now live. Of 
every size class studied, more people want to move farther out than want to move 
closer to the center of cities. 



TABLE 5 

LOCATIONAL PREFERENCE OF RESIDENTS OF METROPOLITAN AREAS 

Characteristic 

All 
Income: 

Less than $3, 000 
$3,000 - 7,499 
$ 7, 500 and over 

Age of family head: 
Under 35 
35 - 64 
65 and over 

Life cycle: 
Single 
Married without 

children 
Married with 

children 
Present distance (mi): 

0 - 3. 9 
4.0 - 7.9 
8.0-14.9 

15. 0 and over 
City size: 

Population of 
1, 500, 000 or more 

Population 350,000 -
1,499,999 

Population 350,000 
or less 

Attitude to neighbor hood: 
Like very much 
Like moderately well 
Dislike 

Would Prefer to Livea 

Closer to 
Center of 

Metro Area 
(%) 

7 

10 
6 
7 

9 
5 

11 

9 

6 

7 

5 
5 

11 
10 

10 

6 

4 

5 
10 
18 

Same 
Distance 

(%) 

71 

72 
72 
72 

62 
75 
75 

76 

74 

67 

72 
73 
71 
70 

65 

74 

78 

81 
60 
42 

Farther 
Out N. A . 
(%) 

21 1 

18 _b 
22 _b 
21 _b 

29 _b 
20 -b 
12 2 

13 2 

20 -b 

26 _b 

22 1 
22 _b 
18 _b 
20 _b 

25 _b 

20 -b 

17 1 

14 -b 
29 1 
40 -b 

No. of 
Cases 

824 

131 
336 
340 

221 
463 
129 

175 

236 

382 

254 
246 
189 
135 

334 

250 

240 

472 
310 

40 

81 

8.The q_uestion: "If you could do as you please, would you like to live closer to the 
center of ( ••• metro area ••• ), or farther from the center, or just where you are?" 

bLess than half of l percent. 

Of particular interest is the proportion of the mobile population who would like to 
move farther out. Among those families who said they would move or might move within 
the metropolitan area during the next 5 years, about 40 percent reported that they 
planned to move farther out. This high proportion corresponds to recent experience. 
Among the group who moved within the metropolitan area during the past 5 years , as 
many as 42 percent reported that they moved farther out. 

The desire to live farther out was usually explained in terms of physical character­
istics such as getting away from noise, traffic, dirt, and crowding. As might be 
imagined, status considerations were hardly ever mentioned explicitly as a reason for 
wanting to live somewhere else. However, the lowest part of Table 5 indicates that 
the desire to move farther out or closer in is frequently associated with some dislike 
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TABLE 6 

PREFERENCE FOR SUBURBAN VS COUNTRY LIVINGa 

All 
Income: 

Characteristic 

Under $3,000 
$ 3, 000 - 7, 499 
$7,500 and over 

Age of family head: 
Under 35 
35 - 64 
65 and over 

Family life cycle: 
Single 
Married without children 
Married with children 

Distance from center of city: 
0 - 1. 9 mi 
2. 0 - 3. 9 mi 
4. 0 - 7. 9 mi 
8. 0 - 14. 9 mi 

15. 0 mi and over 
Number of outdoor activities: 

None 
1 - 3 
4 - 5 
6 or more 

House in 
Suburbs 

(%) 

52 

70 
48 
49 

42 
53 
65 

63 
47 
49 

54 
55 
52 
53 
43 

51 
55 
48 
35 

Prefer 

House in 
Country 

(1,) 

45 

26 
48 
49 

57 
45 
27 

32 
49 
50 

39 
42 
46 
44 
56 

43 
42 
49 
63 

No. of 
Neither Cases 

(%) 

:l 824 

4 131 
4 336 
2 340 

1 221 
2 463 
8 129 

5 175 
4 236 
1 382 

7 119 
3 135 
2 246 
3 189 
1 135 

6 51 
3 499 
3 210 
2 62 

8The question was : "Suppose you had to choose between a house in the sub-
- urbie on Jl._peved st:re~t wi ti'! sidewalks and lawns , or a house in the countr_y 

with woods, or a rteld between you and-the -next house- wl'iicli would -;you 
choose'!" Fig1U•e$ ai-e based uu CllH;we.1·a given by residents of' metropolitan 
areas. 

of one's present neighborhood. The major reason for wanting to live closer to down­
town or for expressing satisfaction with one's present location is closeness to stores, 
schools, and sometimes work. 

To determine how strong the attraction of the out-oi-cioors antl u.f a mui' ~ i"uoti0 life 
is to residents of metropolitan areas, a more extreme question was put to respondents: 
"Suppose you had to choose between a house in the suburbs on a paved street with a 
sidewalk and lawns or a house in the country with woods or a iieici between yuu and. the 
next house, which would you choose?" Fully 45 percent of metropolitan area resltle11Ls 
expressed a preference for thP. house in the country, As Table 6 indicates, the pro­
portion of people who prefer living in the country is below 40 percent only for the group 
with income below $3,000, those over 65 years old, and single people. By contrast, 
57 percent of people under 35 and 50 percent of couples with children prefer to live in 
the country. This is indeed a remarkable finding considering that the question specified 
a very rural setting for the house in the country, "with woods or a field between you 
and the next house." Needless to say, these answers reflect wishes or aspirations, 
rather than concrete plans to be realized in the near future. Yet they seem to be in­
dicative of a widespread liking for outdoor and informal living, and more importantly, 
of a continued movement toward less urbanized locations among our highly mobile 
metropolitan population. 
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The desire for space and pleasing nonurban surroundings also is evident in home­
owners' attitudes toward the size of their lot. Generally, the majority of homeowners 
are satisfied with the size of their lot. Yet among the very large group with lots of less 
than 0. 2 acre, 35 percent would like to have a larger lot; and in the group with 0. 2 to 
0. 3 acre, a larger lot is desired by 20 percent. "We want space for outdoor activities" 
and "we want more privacy" are the most common explanations given by people who 
find their lot too small. Only among those with 0. 3 acre or more is the group saying 
"too large" more numerous than the group saying "too small. " The feeling that the lot 
is too large is almost always associated with complaints about maintenance work. The 
answer that the lot is too small is somewhat more frequent among homeowners with 
older and cheaper houses than among others, but does not vary systematically by dis­
tance from the center of the city . 

Attitudes Toward the Neighborhood. -What makes people like or dislike their neigh­
borhoods? This question can be examined in two ways: (a) by asking people directly 
or indirectly to express their likes and dislikes about the neighborhood in which they 
live; or (b) by studying the factors associated with favorable and unfavorable attitudes 
toward the neighborhood. 

With the first approach, people were asked, "What are the things you like about this 
neighborhood?" and "What are the things you dislike about this neighborhood?" Finally, 
an indirect question was asked in the belief that sensitive matters such as status con­
siderations and attitudes toward minority groups could be elicited more readily by an 
impersonal approach: "Let's imagine that Mr. and Mrs. Smith were looking for a new 
home. They found a place they liked but they decided not to take it because they didn't 
like the neighborhood. What do you think they didn't like about the neighborhood?" 
The answers to this series of questions show that three considerations play an impor­
tant role in the evaluation of neighborhoods: the kinds of people who live there; physical 
characteristics such as cleanliness, noise, traffic, and crowding; and convenience of 
location, particularly closeness to stores, schools, and work. Nice neighbors were 
mentioned with considerable frequency as a favorable factor in the present neighbor­
hood. As expected, references to undesirable people appeared primarily in response 
to the Mr. and Mrs. Smith question. 

After the various expressed attitudes toward the neighborhood had been recorded, 
the discussion was summed up by asking, "All in all, would you say you like this neigh­
borhood very much, like it moderately well, or dislike it?" In reply, 57 percent of 
people expressed unqualified liking for their neighborhood, 38 percent said they liked 
it only moderately well, and 5 percent stated flatly that they disliked it. Most com-

TABLE 7 

FACTORS INFLUENCING LIKES AND DISLIKES OF NEIGHOORHOOD 

Comments 

Favorable: 
Kinds of people 

living there 
Physical characteristics 

(quiet, clean, no 
traffic, etc . ) 

Convenience of location 
Unfavorable: 

Kinds of people 
living there 

Physical characterislics 
(nolse, dirt, traffic, 
etc.) 

Inconvenience of location 

Attitude 'l'oWi\rd Neighborhooda 

Like 
Very Much 

(i)b 

68 

61 
55 

13 

27 
13 

Like 
Mod~rately Well 

(%)C 

46 

41 
61 

30 

44 
16 

Dislike 
(i)d 

5 
28 

78 

63 
30 

nTh~ Q\.lt!SllOrtS ware: .,AU In nll, would yq..i n"Y you liii:.o 1h18 11aighl>01·­
hood very much, Uk_ ii u1odcrn1cly w II . or dlellk.c 11?'' "What ~•·e 
t'h~ lhi11g3 Iha.I you LUW tibou, t hhl 11(1J~hbt.1rnood?" 11\Vhtn :ar th lhll t(:8 11 

if .my. wh1ch )'OU dlsllkc nboul t hh; 11 ctl;hborhood? 11 Pl1:'Uf('l3 btl~orl on 
:t,IISW(l l"d t;.iYllll by r-e:1:ldf1ll8 of mclt'Upollt:rn llroru;. 

bu:tsed oo 412 C:t!;~H ... 
caased on 31 0 cases. 
dDased 011 40 cases. 

monly in response to survey questions, 
a majority of people express satisfaction 
with their standard of living, their pos­
sessions, and even their occupational 
progress. In this perspective, the group 
who said they like their neighborhood does 
not appear impressively large. Table 7 
compares likes and dislikes about the 
neighborhood for people who expressed 
unqualified approval of their present neigh­
borhood and those who liked it only mod­
erately well or disliked it. It appears that 
feelings about the kind of people living in 
a neighb0rhood and the physical character­
istics of lhe neighb0rhood are more in­
fluential in determining overall attitudes 
toward the neighborhood than is conven­
ience of location. 

A comparison of the socio-economic 
and locational characteristics of people 
with different attitudes toward their neigh­
borhood shows that people who like their 
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neighborhood only moderately well or dis­
like it have a tendency to live in older 
houses (and therefore in older neighbor­
hoods), in areas of high and medium den­
sity I and very close (0 to 1. 9 mi) to the 
center of the metropolitan area; that is, 
they reside in the older, more urbanized 
and congest d locations. Young people 
also tend to be critical of their neighbor­
hood, visualizing perhaps a better neigh­
borhood to which they expect to move when 
tht:y attain their full earning capadty. 
On the other hand, low and high income 
people do not differ significantly in sat­
isfaction with their neighborhood. 

It appears, therefore, that attitudes 
toward one's neighborhood depend largely 
on physical characteristics and on the 
kinds of people living in the neighborhood. 
The emphasis on people in some cases 

means concern about the proximity of minority groups, but often it seems to reflect 
social status considerations generally, which no doubt have an important bearing on 
locational preferences . One might go further and ask whether unfavorable comments 
about physical characteristics of the neighborhood such as noise, crowds, dirt, and 
traffic are merely an indirect way of expressing an aversion to the kinds of people 
living in the high-density neighborhoods. The wid spread desire for rural s urround­
ings (evident in Table 6), the popularity of outdoor recreation and some dissatisfaction 
with small lots argue against this interpretation. Rather, it appears that people, and 
particularly young people with children, attach a positive value to closeness to the out­
of-doors, open spaces, informal living, i11 addition to status considerations. Con­
versely, they dislike crowding, noise, alld L-1:affic as such . This di, tinr.tion between 
status reasons for moving fa,rther out and the desire for less urbanized surroundings 
is important for city planning. The findings of this study underline the importance of 
parks, recreation areas open spaces, and careful segregation of land uses, if a 
physical environmenl pleasing to tht: n :sident is to bo maintained or created closer to 
urban centers. 

Convenie-nce· of Location. ,-Concern about "nice"_pepple, social status, and physical 
characteristics of the neigl1borhood undoubtedly are forces which pull the -population 
toward outlying locations. On the other hand, considerations of convenience shouid 
exert a pull in the opposite direction, toward the center of the metropolitan area. In­
deed location theorists as well as builders emphasize that the feasible outward move­
ment of population is limited by the time and costs involved in commuting long distances. 

TABLE 9 

!:'!S'!':' ... ~CE '!'0 WORK BY ACTUAL DISTANCE FROM CENTER OF CITY 

Di~tancca of Home from Cr.nt.P.r ur Cilv (j)~ 
Distance All No. oJ 
to Work 0 - 1. 9 2. 0 - 3.9 4. 0 - 5. 9 6,0 - 9, 9 10. 0 - 14.9 15.0 Mi (i) Cases 

Mi Ml Mi Mi Mi and Over 

0 1.9 mi 6 2 3 3 3 2 19 117 
2. 0 - 3.9 mi 4 3 4 2 3 3 19 112 
4.0 - 5 . 9 rot I 3 4 3 2 3 16 93 
6, 0 - 9.9 mi 2 5 3 5 3 2 20 117 

10.0 - 14.9 ml _b 2 3 2 4 2 13 76 
15.0 mi and over _! _! -1 __1_ -1. _i _!Ji_ ---11 

Total 14c 16d 19e 17f 1eg !sh 100 592 

~I::jjq~::~i~~~~~=~ ~r~ws,!~i:cit trg:i::~:1~~;:!~e~~ork3~s~:J~:c 9~ ~:~:~: " 
eeased on 110 cases. ftlase.d on 102 cases. ~Based on lQ!j caees. 
haased on 95 cases. 
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An examination of the survey data suggests that the inward pull exerted by consider­
ations of convenience may be weaker than is often supposed. We know that new schools 
are built to serve outlying areas, so that the wish to be close to schools will hardly 
deter people from moving farther out. The development of suburban shopping centers 
enables the suburban consumer to shop close to home. Table 8 indicates that half of 
all residents of metropolitan areas go downtown less often than once a month, other than 
for work. The frequency of downtown visits decreases with the distance people live 
from the center of the city. It also is lower for the very large metropolitan centers 
than for the smaller ones. 

It remains, therefore, to ask how often the burden of a long journey to work will 
outweigh reasons for moving farther out. To gain some measure of the importance 
attached to closeness to work, people who moved during the past 5 years and are in the 
labor force were asked, "When you were looking for a new home, how important to you 
was it to live close to the place where you (or your husband) works?" Over 40 percent 
of recent movers answered flatly that this consideration was of no importance at all and 
another fourth of the movers said that it was only somewhat important. Married cou -
ples with children in particular tend to attach relatively little importance to the journey 
to work, perhaps because the advantages of suburban living for a family with children 
are foremost in their minds. The distribution of attitudes toward closeness to work by 
present distance and time to work shows that those to whom closeness to work was im­
portant did indeed settle closer to their place of work than other movers. Conversely, 
those to whom closeness to work made no differencenowtendtoliveinoutlyinglocations. 

Yet it does not follow that people in outlying locations always or even predominately 
have longer journeys to work than those who live close to the downtown area. The de­
centralization of factories, shopping centers, branch banks, doctors' offices and other 
service establishments, and even occasionally the administrative offices of large cor­
porations, means that the journey to work need not be a journey downtown and often is 
shorter than the journey downtown. Table 9 indicates a rather weak relationship be­
tween distance to work and distance to the center of the metropolitan area. A similar 
picture emerges from the experience of recent movers. The survey shows that 41 
percent of recent movers located farther out, but only 25 percent had a longer trip to 
work after the move. In fact, although nearly twice as many families moved farther 
out as moved closer to the center, at least as many people reported that the time it 
takes to get to work was shortened by the most recent move as reported that it was 
lengthened. The time to get to work and the distance to work are by no means identical, 
as indicated in Table 10. It is possible to move to a location no closer to the place of 
work but more quickly accessible to it. 

The conflicting forces influencing residential location require further study. On the 
basis of the present data, the centrifugal forces represented by status considerations 
and the widely prevailing preference for uncongested areas, space, quiet, and close­
ness to the out-of-doors appear powerful. They appear more powerful than the centrip­
etal forces represented by the attraction of the downtown area for shopping, personal 
business and leisure time activities or the advantage of a shorter trip to work. lithis 
interpretation of the data is correct, it follows that moving farther out will remain a 
major aspect of upgrading in the housing market. 

Distance 

O - 1.9 mi 
2.0 - 5.9ml 
6.0- 9.9mi 

10.0-14.9mi 
15 . 0 mi and over 

aNot a scertained . 

TABLE 10 

TIME TAKEN TO GET TO WORK BY DISTANCE TO WORK 

Time Distribution (i) 

<IO 10 - 14 15 • 19 20 • 29 30 - 44 45 Min 
Min Min Min Min Min and Over 

64 23 9 I I _b 

12 37 37 11 I I 
I 13 22 50 13 _b 

1 _b 16 38 37 7 
_b _b 5 21 37 37 

bLess than hall of 1 percent. 

No. of 

N. A.a Cases 

2 80 
I 189 
I 108 
I 71 

_b 71 
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What kind of housing do people want? Associated with the desire to live farther out 
is a continuing preference for single- over multiple-family housing. Indeed, the study 
of Residential Location and Urban Mobility as well as other recent Survey Research 
Center data suggest that a further shift toward single-family housing may be in pros­
p ct. The recent upturn in the demand for apartments does not contradict this finding. 
In part, this increase in demand is occasioned by a more varied and attractive s upply. 
P e rhaps even more crucial are tw otl1P.r factors: (a) a change in the age distribution 
of the population resulting in an increase in the proportion of older people at the ex­
pense of the mi ddle-age brackets and (b) an improvement in the incomes of single­
person families (especially widows) as a result of social security and pension funds , 
which enable U11::m Lo maintain separate households (1). 

About two-thirds of the population in metropolitan-areas now live in single'-family 
houses, but 83 percent would prefer to be in a one-family house. The gr oup who would 
like to shift Irom a multiple-family unit to a single-family house comprises 20 percent 
of families residing in metropolitan areas, wher eas the group wanting to make the 
opposite kind of move includes only 3 percent of families. Among the 20 percent of 
families who want to change to single -family housing, only about one -fifth have very 
low incomes which might stand in the way of their becoming homeowners. Most of 
them are in the middle and upper income brackets, are married and in the lower and 
middle-age brackets so that home ownership appears to be a realistic aspiration. Un­
doubtedly, many of them are living in apartments temporarily during the early years 
of ma rriage or as a result of having moved into the metropolitan area recently from 
another city or town. 

Table 11 compares the present housing status of potential movers with (a) their 
preferred housing status and (b) the kind of housing they plan to move into. Again, a 
shift toward single-family houses is indicated. 

The large majority of those who said they prefer single-family houses spoke of pri­
vacy or of getting away from the noise and closeness of apartment house living. The 
major attraction of apartments in the eyes of cons umers is that they are more con­
vehlent, easier to maintain, and cheaper. The advantage of being r.lnsP. to people was 
mentioned by one in six of those preferring apar tments. 

Although in the metropolitan population as a whole only 16 percent of people preie1· 
living in an apartment, this proportion is considerably highe r among certain subgroups: 
24 percent of people under 25 years of age and 30 per e nt of those over 65 prefer apart­
ments. Similarly, 40 percent of single people and 36 percent of those with incomes 
under $3,000 would choose an apartmel)t, "If they could do as they please." Although 
these proportions are sizable, even among these groups the ma jority would ·lik - to live 
in a single- family house. 

The widely prevailing preference for single -family housing ls , of course, partly 
responsible for the movement to the suburbs. Am·ong those who want to move farther 

out only about 7 percent said they would 
like to live in an apartment. The smaller 
group who want to live closer to the center 
showed somewhat more likmg for apart-

TABLE 11 

PRP.SF.NT, PREFERRED, AND PLANNED TYPE 
OF HOUSINGa 

Type 

Single-family house 
Mulliple-family dwellings 
Other 
N. A. 

Presently 
Occupiod 

(i)b 

54 
43 

3 
-C 

Preferred 
(1,)\J 

84 
14 

1 
1 

Planned 
(~)h 

68 
24 
3 
5 

a, nc ludes those who 11lan \0 move wllhln lh 111clro1mlllaunroa 
ilurln~ Lile ncxl 5 yr. •r11e ques tions vcre: "lf you could do 
aB you plom;a, would you live rn a single rnmily house, or nn 
apru-Lr\lcnl l\ouuo, or what?" "W<,>uld you hr. mn1· Ukely lo 
move to a s ingle fn.m!ly hous e, tln :ipartmenl, or whal? " 

"uasod on 331 c~seJ!. 
cLess than one-half of 1 percent. 

ments: they preferred them in 26 percent 
of cases. Yet in over 70 percent of cases 
even those who want to live closer to foe 
center would like to live in a single-family 
house. 'Thi R finding points up one of t.hP. 
difficulties of achieving a return move­
ment of population to the central areas of 
our large cities. 

Desire for Vacation Home. -The liking 
for the out-of-doors also manifests itself 
in aspi rations to own a vacation home. 
At present somewhat over 5 percent of all 
metropolitan area families have a vaca­
tion home or cottage; this proportion is 
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TABLE 12 

PRESENT OWNERSHIP OF AND DESIRE FOR VACATION HOMEa 

Has Considered - Has Considered -
Owns 2 Good or Fair 50 - 50 Not 

No. of Income Homes Chance of Chance of Likely 
(%) Achievement Achievement (%) Cases 

(%) (fa) 

All 8 10 4 78 824 
Less than $ 3, 000 5 6 1 88 131 
$3,000 - $7,499 7 6 4 83 336 
$ 7, 500 and over 11 16 5 68 340 

¾,igures in table overstate proportion of people otming or hoping to own two homes, 
since some people understood question to include rental property. Thirty-four per­
cent of those already owning 2 homes rent one of them all or part of the year. 
Eleven percent of those hoping to own 2 homes want the second for rental property. 
The questions were: "Do you own two homes, such as a house and an apartment, a winter 
home and a vacation home or something like that?" "Have you ever thought you might 
like two homes?" "What do you think the chances are that you actually will set up 
an arrangement like that?" 

higher among upper income families. In reply to the question "Have you ever thought 
that you might like two homes?" more than half of all families replied that they would 
like a vacation home. Most of the families who expressed a desire for a vacationhome 
did not believe that they would be able to realize this wish; about 10 percent of metro­
politan families thought there was a good or fair chance that they would be able to buy a 
vacation cottage or house in the future (Table 12). The growth of two-car ownership 
was foreshadowed by similar expressions of wishes and aspirations by consumers. If 
incomes continue to rise , purchases of vacation cottages may well become a significant 
discretionary expenditure by consumers in the upper and upper-:middle income brackets. 
They may also create new weekend commuting problems. 

URBAN MOBILITY 

One way of looking at the problems of urban mobility is to think of a three-stage 
sequence of decisions. People make decisions, first, concerning the location of their 
residences; second, concerning number of automobiles to own; and third, concerning 
number of trips to take and whether to make these trips by automobile or by common 
carrier. This report is organized in that sequence, i.e., following a typical sequence 
of the thinking of individual families rather than the logical sequences in the minds of 
those concerned with urban planning, who are well aware that people will not move to 
areas which are inaccessible. 

Automobile Ownership 

Table 13 gives the determinants of automobile ownership. How many miles a year 
the family drives its car is also indicated as a measure of the volume of transportation 
a family uses. In a sense , the number of miles per year may be regarded as an alter­
native dependent variable to the number of trips per day. 

Density of neighborhood is associated with automobile ownership. Of those who live 
in high-density neighborhoods, only one-half own a car; of those who live in medium­
density neighborhoods, two-thirds own a car; but of those who live in the low-density 
neighborhoods, 90 percent own a car. Even this finding considered in isolation shows 
that there is a connection between where people live and their use of transportation. 

Previous work has shown differences in automobile ownership within the group of 
the largest metropolitan areas when these areas are classified into old cities and new 
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TABLE 13 

DETERMINANTS OF AUTOMOBILE OWNERSIIlP AND OF MEAN NUMBER OF 
MILES PER YEAR THE PRINCIPAL FAMILY CAR IS DRIVEN 

Family 
Characteristica 

All 
Density of 

neighborhood 
Very low 
Low 
Medium 
High 

Age and size of cityc 
Central city of 

one of the 11 
largest cities 

Old city 
New city 
Not the central 

city of one of the 
11 largest cities 

Income 
Less than $2,000 
$ 2 , 000 - 2,999 
$ 3 , 000 - 3,999 
$ 4, 000 - 4, 999 
$ 5, 000 - [i, 999 
$ 6 , 000- 7,499 
$ 7, 500 - 9,999 
$10 000 - 14,999 
$15,000 and over 

Number of adults 
in family 

1 
2 
3 
4 or more 

Car Owners 
Mean No. of 

('%,) Mi/y;r 
on First Carb 

81 10,900 

95 10,800 
90 11,000 
66 10,400 
52 11,300 

47 8,900 
71 10,500 

85 11,100 

27 8,200 
46 6,000 
53 8,200 
84 8,800 
91 10,000 
90 10,500 
96 12,300 
96 12,200 

100 12,500 

48 9,400 
91 11,000 
86 11,700 
91 12,400 

No. of 
Total No. 

Families of Families Owning Cars 

583 718 

22 23 
391 434 

61 92 
56 93 

28 59 
39 55 

516 604 

18 67 
23 50 
25 47 
43 51 
74 81 
97 108 

117 122 
111 115 

66 66 

74 155 
422 463 

67 78 
20 22 

aAll parts of this table exclude families where a certain characteristic was not 
ascertained. 

8 Includes mileage for only one C!a.r l i' L~ue ..Lcimlly uw1u;, .:> t::1it21 a.l. 

c0ld cities are those where the central city had a population over 500,000 as of 1900, 
including Baltimore, Boston, Chicago, St. Louis, and Philadelphia. New cities are 
those ,-rhe!"e the ce!!t!"c'.l city h8.<:l. R :r,,ormlRt.inn 1rnrJ P.r 500,000 as of 1900. They in­
cl1111R C-:lRvRJ.ana, ~trait, Los Angeles ,, Pittsburgh _, Son Francioco, and Washington, 
D. C. New York is excluded. 

cities. Old cities are taken here as those in which the central city had a population of 
over 500, 000 in 1900, and new cities as those in which that population was reached 
more recently. Roughly, the distinction is between cities which became large before 
and after the impact of the automobile on urban areas began to be felt. (In this con­
nection see also the following analysis of Census data concerning the journey to work.) 
Among the eleven largest cities differences in automobile ownership do appear between 
the old and new cities, with 47 percent of families in old cities and 71 percent in new 



TABLE 14 

MEAN NUMBER OF EQUIVALENT VEHICLE-TRIPS IN 
THE LAST 24 HOURsa 

AU 

Family 
Characteristic 

Auto ownership 
No car 
o,vn 1 cnr 
Own 2 
Own 3 or more 

D nslly or neighborhood 
Very low 
Lnw 
Medium 
l-llgh 

Prontagc ur I.Qt (fl) 
<30 

30 • 39 
40 - 49 
50 • 59 
60 - 69 
70 • 79 
80 • 89 
90 • 99 

100 • 124 
125- 149 
150 nnd ov r 

Size nnd ngc or city 
Central city or one or 

11 lurgcst dU s 
Old clUes 
New cities 

Mean No . of 
Equivalent Veh-Tripsb 

5. 2 

1. 7 
4. 5 
7. 2 
9. 2 

7. 2 
5. 7 
4. 3 
3. 4 

3. 0 
5. 0 
5. 0 
5. 6 
5. 9 
5. 6 
5. 0 
6. 6 
6. 3 
7. 3 
7. 2 

2. 7 
5. 0 

Not centrnl city o( one of 
11 lu1·gcs l cllles 5. 4 

Family Income 
<S2, 000 
$ 2, 000 - 2, 999 
$ 3,000 • 3 ,999 
$ 4, 00-0 • 4,099 
$ s, 000 • 5,990 
$ 6,000 • 7,499 
$ 7,500 • 9,999 
$10 000 • H , 999 
$15,000 and over 

Age of head 
18 - 24 
25 - 34 
35 - 44 
45 - 54 
55 - 64 
65 - 74 
75 and over 

Number of adults 
1 
2 
3 
4 or more 

1. 6 
2.8 
3.3 
4. 2 
4. 6 
5. 5 
5. 6 
7.4 
8. 3 

4. 7 
5.4 
5. 9 
6. 9 
4.9 
2 . 6 
2.1 

2. 5 
5.4 
7.0 
9. 7 

No. of 
Families 

822 

135 
384 
250 

53 

30 
495 
112 
101 

7 
30 
33 

101 
101 

44 
37 
15 
85 
16 
36 

65 
62 

695 

74 
56 
50 
59 
98 

129 
143 
125 

72 

73 
148 
213 
142 
107 
88 
40 

161 
543 

94 
24 

"Means based on !rip report for th family . 
b:for trave l by aulo, vchlcl · lrlps h:ive the usual meaning. 

For tr:w!!l by common cnrril!r . if two or more me1nbcrs or 
lnmlly travel together on Jll\mc trip, ll Is considered one 
cqulvu.Jnnl vcblclc · trlp , 
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new cities owning automobiles . The level 
of automobile ownership is highest il1 the 
smaller metropolitan areas, where it 
reaches 85 percent. There also appear 
to be differences in Uie number of miles 
per year cars are driven, which accen­
tuate the differences in ownership. 

The effect of income on automobile 
ownership is confined to people at the 
lower end of the income distribution. Of 
families with incomes of $5,000 a year 
ai1d above, 90 percent or more own a car 
in the metropolitan areas studied. There 
are differences in automobile ownership 
among income groups below that level, 
however. Only about one family in four 
owns a car in the income group below 
$2,000. 

The mean number of miles per year 
which the first car is driven does increase 
with t he income of the family. It is ap­
proX.imately 8, 000 mi a year up to the 
middle of the income distribution, but 
rises to 12,000 mi for those with incomes 
in U1e range beyond about 2 000 mi; 
pr esumably, people in the higher income 
groups drive more miles but buy second 
and third cars . 

Families with two or more adults are 
about twice as likely to own a car as 
families with only one adult. This re­
lationship supports the findings reported 
earlier than single adults tend to live in 
high -density areas and that those who 
live in such areas less often own cars . 

Trip Generation 

Trip generation rates are of basic im -
portance in studies of urban trans porta­
tion. Although much is known about these 
rates , additional knowledge about them 
can be useful. A limited set of ca lcula­
tions of trip generation rates is presented 
here with the objective of permitting com­
parison with othe r bodies of data and of 
providing an increment of new information. 

The dependent variable selected for ana lysis is a variation on the familiar concept 
of vehicle-trips. A family's travel by auto is measured by counting vehicle-trips . 
When some members take a trip by common carrier, however , the vehicle-trip is not 
a sensible unit to consider. The problem was handled by considering as one equivalent 
vehicle - trip an excursion by common carrier which included one, two, or more mem­
bers of the family interviewed. Walking to work is counted as taking a trip, following 
the conventional usage in urban transportation studies, but no other walking trips are 
counted. Some other investigators have worked with the count of trips as a dependent 
variable; we have used vehicle-trips in this simple analysis as closer to what trans­
portation planners need to know. 



90 

TABLE 15 

CHARACTERISTICS OF THE JOURNEY TO WORK 
BY CAR 

Characteristic sa Journeys to Work 

Distribution of cars by 
number of oncupantsb 

One 
Two 
Thre e 
Four 
Five 

Length of time to get to work 
(min)d 

1 - 4 
5 - 9 

10 - 14 
15 - 19 
20 - 29 
30 - 44 
45 - 59 
60 or more 

Where workers park at worke 
On the stree t 
On a lot 
In a garage 
Other places 

Whether have ever estimated cost 
per day for journey by carf 

Have 
Have not 

Estimate of cost per day ($Jg 
0. 15 - 0. 24 
0 . 25 - 0 . 34 
0.35-0.44 
0.45 - 0. 54 
0.55-0.64 
0. 65 - 0. 74 
0. 75 - 0.84 
0. 85 - 0. 99 
1. 00 · 1. 09 
1.10 - 1.29 
1 . 30 or over 

(:t) 

90 
8 
1 
1 

- C 

3 
11 
20 
23 
24 
13 

4 
2 

15 
77 

3 
5 

27 
73 

5 
13 

6 
13 

5 
2 
7 
1 

21 

22 

aAll parts of this table exclude those journeys to 
work where a particular characteristic was not 
ascertained. 

bnased on 453 cars. 
cLcss than one half of 1 percent. 
drncludes only the head's journey to work for his 

main job. If the head is not working, the jour­
ney to work of his wife or other relative is in­
cluded. Based on 5o6 journeys to work. Median 
time ==- 18 min. 

crncludes journeys to worl( by f'runily members other 
than the head as well as journeys to work on second 
jobs by the head of the I'amily. Based on 602 jour­
neys to work. 

frncludes only the head's journey to work for his main 
ju'u. Ir Lil~ itcO.U _j_., uut. l'iv~/\..Lue,, t:ilC: jVu.u-,cy tv -r,-,:,.i·~~ 

u.r ill:; 1~lre u1 uLlier r1::lallv1:: ls includ-=d. Dased on 
510 journeys to work. 

[;Inclulles journeys to work by family members other than 
Llle heat.l 1:1.~ well a8 Juw'tH:\y::; Lu wur:k ull ::;~l!ullt.l julit:. Uy 
head of the family. Based on 1-35 journeys to work. 
Median cost/day = $o.8t,. 

Table 14 indicates the determinants of 
the number of vehicle-trips per family. 
The analysis has been carried only to the 
stage of estimating two-way relationships 
between values of selected family char­
acteristics and the mean number of equiv­
alent vehicle-trips per day. 

Families who own a single automobile 
take about 2. 8 more vehicle-trips a day 
on the average than families owning no 
car. Interestingly, the mean number of 
vehicle-trips by families who own two cars 
is 2. 7 per day higher than that for those 
who own only a single car. The third car 
seems to lead to an increment of only 2. 0 
trips per day. This last estimate, how­
ever, must be regarded as tentative in 
view of the small number of three car 
families in the sample. An increase in 
the number of vehicle-trips as the number 
of vehicles increases was expected. 

Since the number of automobiles owned 
is associated with the number of trips 
generated per day per family, the vari­
ables known to be associated with auto­
mobile ownership should also be associ­
ated with trip generation. Between the 
high density neighborhoods (apartment 
house neighborhoods) and the very low 
density neighborhoods (single-family houses 
surrounded by vacant land), the average 
number of vehicle-trips per family doubles. 
If attention is restricted to single-family 
homes , the data also show evidence of a 
systematic increase in the number of 
vehicle-:trips per family associated with 
increases in the frontage of the lot. 
Whether the density effect would persist 
with other variables held constant is not 
investigated here. Oi and Shuldiner (5) 
believe density has no effect after allow­
ing for size of family and vehicle owner­
ship. 

The effect of size of city and age of 
city is also in the expected direction. 
The average number of vehicle-trips is 
2. 7 for the old cities but 5. 0 fort.he new. 

The overall mean of 5. 2 vehicle-trips 
per family corresponds to the mean for 
families with incomes in the neighborhood 
of $6,000. Those with incomes below 
$2,000 take less than one-third that num­

ber of trips; in contrast, those with income over $15, 000 average 8. 3 vehicle-trips. 
These large differences among income groups are associated, of course, with differ­
ences in automobile ownership and location of place of residence. 

Low vehicle-trip rates are characteristic of thoi:;e 3-BP.d over 65. The peak yea.rs 
are those when the head of the family is 45 to 54, no doubt because of the activities of 
adolescent children in the family. 



TABLE 16 

COST PER MILE OF THE JOURNEY 
TO WORK BY CAR 

$ Per Milea 

Less than 0. 05 
0.05-0.099 
0.10 - 0.149 
0.15 - 0.199 
0. 20 or more 

aBased on 132 estimates . 

Percent 

14 
33 
21 
11 
21 

The mean number of vehicle-trips rises 
in a regular manner with the number of 
adults. As a first approximation the data 
fit a pattern of an average of about 2. 5 
vehicle-trips per adult . Using a some-
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TABLE 17 

ITEMS INCLUDED IN ESTIMATE OF 
COST OF JOURNEY TO 

WORK BY cARa 

Item 

Gas, oil, grease only 
Gas, oil, plus parking, tolls 
Gas, oil, plus depreciation, 

repairs, wear and tear 
Gas, oil, plus depreciation, 

repairs, wear and tear, 
plus license, insurance 

Other items or combinations 
of items 

Percent 

50 
3 

25 

6 

16 

8Jiased on estimates of 126 respondents . 

what different set of definitions , Oi and Shuldiner also found that the number of persons 
in the family had a strong effect on the volume of trips. 

Journey to Work 

The journey to work receives much attention because it accounts for a large volume 
of travel and the trips to and from work create the rush-hour peaks of traffic. The 
central problem considered here is the problem of choice of mode. Descriptions of 
the characteristics of the journeys to work by car and by common carrier, respectively, 
are followed by a discussion of the statistical effect of different variables on whether 
a car or a common carrier is used to get to work . 

Selected characteristics of the journey to work by car are summarized in Table 15. 
The large number of cars on the road at rush hour is in part the result of the fact that 
most cars (90 percent) contain only one occupant. The median length of time for the 
trip to work by car is 18 min. Two-thirds of the trips take between 10 min and one­
half an hour. While at work, most people (77 percent) park in a lot; the next largest 
group (15 percent) park on the street. Only 8 percent pay to park at work. 

The last two parts of Table 15 deal with the cost of going to work by car. Respond­
ents were asked: "Have you people ever estimated how much it costs per day for (the 
worker in question) to drive (or ride) to work?" To this question, 73 percent of the 
answers were that they have never calculated this cost. Undoubtedly, some have no 
choice but to go by car once location has been decided. For others the convenience 
and flexibility of a car may outweigh any cost considerations by a sufficient margin 
so that exact estimates do not seem worth the trouble. 

The costs quoted by people who do say they have estimated them have been converted 
into cost in dollars per mile (Table 16). Those who made cost estimates were asked 
what they included and the results are given in Table 17. Eight percent mentioned a 
fee or charge for parking. Thus, a majority mentioned only costs which vary depend­
ent on the number of miles driven, but a substantial minority included depreciation 
and other costs which do not vary in proportion to the number of miles driven. 

The main result of the series of questions asked about costs, therefore, is that many 
people do not seem to know what it costs to drive to work, except in the most general 
way. Those who do give cost estimates mention figures which vary widely. This wide 
variation may reflect to some degree differences in people's situations, especially dif­
ferences in whether the cost of driving to work should include operating costs only or 
the total cost of owning and operating a vehicle whose principal use is to get someone 
to work. 
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TABLE 18 

CHARACTERISTICS OF JOURNEY TO WORK DY 
COMMON CARRIER 

Characteristica Journeys to Work 
(i) 

Distance from worker ' s home to 
common carrier stop (mi)b 

Less than 1/4 
1/., up lo 1/i 
½ up to 1 
1 - 2. 9 
3 - 4. 9 
5 - 9. 9 
10 or over 

Distance from common carrier stop 
to worker's place of work (mi)d 

Loss than 1/-a 
1/., up to 1/2 
½ up to 1 
I - 2. 9 

Frequency of common carrier service 
on way to worke 

Every 1 - 3 min 
Every 4 - 5 min 
Every 6 - 9 min 
Every JO - 14 min 
Every 15 - 19 min 
Every 20 - 29 min 
Every 30 min 
Longer intervals 

On way hornet 
Every 1 - 3 min 
Every 4 - 5 min 
Every 6 - 9 min 
Every 10 - 14 min 
Every 15 - 19 min 
Every 20 - 29 min 
Eve1·y 30 min 
Longer intervals 

Whether journey to work by common carrier 
is comfortable for workerg 

Very comfortable 
Comfortable 
Comfortable part of the time; comfortable 

in some ways, not others 
Uncomfortable 
Very uncomfortable 

Whether journey t·o work is comfortable 
by whether worker gets a seath 

Usually gets a seati 
Comfortable 
Comfortable part of the time; 

contlortal.ile lu 8Ulll~ way~ 
Uncomfortable 

Sometimes stands; usually standsl 
Comfortable 
Comfortable part of the time; 

comfortable in some ways 
Uncomfortable 

76 
8 
6 
3 

-C 

91 
6 
2 
1 

2 
6 
6 

13 
15 
24 
22 
12 

16 
15 
25 
21 
13 

4 
59 

7 
28 
2 

74 

5 
21 

24 

20 
56 

NOTES: (a) All parts of this table exclude those journeys to 
work where a 1>~rticular chtlrnc terislic was not ascer­
tained. (b) BOftcd on 224 Journeys lo work. (c) Less 
Lhan onc-lto.lf ol one tK!rccnl. {d) B•sod on 226 journuya 
lo work . ( ) 1Jn.s don a10 Journoytt lO work. (0 Bas(<! 
on 208 Journeys to work.. Cg) T hoquesU01\Swc.re: ' 1Wc_)11 ld 
you sny lhC! Lrlp 'l>l/ (common c;n n ·lor} ,1:1o eomfortnble or 
•Je':'!!.>l'l,~"''"'h1.r. fr. .. ~w11r1t,-r)1 " "\Vhy M vou Rav so? 11 

13nscd 011 212 jOUJ' I\CY!t to work . (h) 'l'hcqueslions wcro: 
'

1Once (worker) gC!-l. on (common cru·rlor), lti, (worltcr) 
u,iu:uly glJIO LO gels :, sent, or dClll9 (wo,·kcr) have lo 
auul<I? " (I) B._.c<I on 147 Journeys lo work. Ul Bai;cd 
v,,,, jvu.r~cJ::: "c ·:;cr1~. 

Characteristics of Journey to Work by 
Common Carrier. -TalJle 18 g-ives de­
scriptive material regarding the trip to 
work by common carrier (rapid transit, 
bus, or suburban railroad). People who 
use a common carrier part of the time 
are included as well as those who always 
go to work by common carrier. 

Most workers who travel to work by 
common carrier do not have to go far to 
catch the common ca1-rit:H·. About 70 per­
cent of the workers live within a quarter 
mile of the stop or station. A few workers 
(5 percent) live more than 5 mi from the 
common carrier stop. These probably 
are people who live in suburbs and com­
mute to work lty train. At the other end 
of the trip to work, 91 percent of the 
workers can take the common carrier to 
within a quarter mile of their work place. 

Both on the way to work and on the way 
home, common carrier service does not 
tend Lu lte frequent. Few common carriers 
run more often than every 10 to 14 min; 
one-third run no more often than every 
30 min at the time when people are leaving 
for work. 

Although a majority of workers find 
the trip to work by common carrier com­
fortable, a substantial group (30 percent) 
find the trip uncomfortable . As Table 18 
indicates, an imporla.ul fador in deter -
mining comfort seems to be the availability 
of s eats. People were asked if the worker 
usually gets a seat; of those who do, three 
out of four feel the trip is comfortable. 
Of those who do not get a seat, only one 
in four finds the trip comfortable. 

Choice of Mode for Journey to Work. -
This study was conducted only in metro­
politan areas with a population of 50, 000 
or more. No doubt in most of these areas 
some sort of public transit system is 
a.vaila.tlc tu the ~c::;id.~!lte. Vai- ~hn11t '7Q 

percent of all journeys to work in these 
areas are made by car, with the worker 
t:lther driving Oi"' riding ~s a passe!'~er. 
Only 9 percent of the workers use a com­
mon carrier exclusively for the trip to work. 

The 1960 Census also included a question about the mode used on the journey to work. 
For all urban areas with a population of 2,500 or more, the distribution (including only 
those who go to work either by car or common carrier) was as follows: 

Mode Used 

Car 
Railway, subway, elevated 
Bus, street car 

Percent 

80 
6 

14 
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The estimate of 80 percent by car and 20 percent by 'Common carrier does not refer to 
the same population of trips as those studied here. The present inquiry is not directed 
to all urban areas but to all Standard Metropolitan Statistical Areas, exclusive of New 
York. The passage of 31/z years from the spring of 1960 to the fall of 1963 also may 
have made some difference. However the survey results are reasonably close to the 
Census. H anything, the survey has too few journeys to wo1·k by common carrier. 

The point of interest here, however , is not the average proportion who go to work 
by car, but the determinants of the choice between modes. Two populations of trips 
have been studied with this question in mind. Table 19 indicates determinants of the 
principal mode used on the journey to work disregarding whether or not the worker 
feels he has a choice of modes. Table 20 gives data only for t!1ose workers who feel 
that hey do have a choice of transportation to work . More questions could be asked in 
those interviews where a choice existed i n the opinion of the person interviewed. 

It would seem that the head of the family rates first priority with regard to using the 
car (Table 19). Eighty-three percent of the trips to work by family heads are made by 
car, compared to 71 percent of the trips made by wives and 68 percent of the trips by 
other relatives. This drop in the use of the car is accompanied by corresponding in­
creases both in the use of common carriers and a combination of car and common 
carrier. 

Income has a stTong effect on the choice of mode up to the middle of the range. In 
the income groups unde1· $4, 000 , about 40 to 49 percent go to work by car alone whereas 
about one - third depend on t he common carrier for transportation to work. In the income 
group $10 000 to $14,999 84 percent of the workers go by ca.L' , and only 8 percent 1·ely 
on the common carrier. People in the lower income groups are less likely to own a 
car than those in the upper income groups , and less likely to live in the suburps , so it 
is not su1·prising that the former depend more 011 public transportation. 

Age is also related to the mode used. With advancing age the car is used less and 
the common carrier more, pointing to a reluctance 01· inability on the part of older 
people to withstand the strain of rush-hour driving. But even in the age group 65 or 
over or lhose who are working two-thi rrls depend on the car to get to work. 

Density of neighborhood bas a strong effect on choice of mode. Of those living in 
neighborhoods of vel'y low density 91 pel'Cenl go to work by cal' and not even one-half 
of one percent by common carrier. In high density neighborhoods only 54 percent rely 
011 Lile auto exc lusively . 

As mentioned earlier, car ownership is certain to affect choice of mode for the 
jou1·ney to work. Table 19 indicates the l'elation between auto ownership and choice 
of mode. In fam ilies with 110 car, 17 percent l'ide to work as passengers in other 
people's cars. In families with at least one car, lhe percentage of auto users jumps 
to 78 percent. Finally, in families with more cars than adults, everyone , not surpris­
ingly uses a car to get to work. 

Of the population of journeys to work studied, in 28 percent the worker reported that 
he had a choice of mode. Where such a choice was reported, questions could be asked 
~hout alternatives (Table 20). 

If the common carrier runs frequent1y a majui·ity ,;;f tt..~ wcr!~ers choose H , hut 
when the frequency of service drops to evex·y 15 min or less often, the proportion who 
ui:;P. the common carrier drops from 50 to 60 percent to the range of 12 to 21 percent. 
People on the way to work cannot or will not wait 15 mi,i ,;;:;: more fer the !:n.t~ or t r~Jn. 
Headway of more than 15 min may be associated with other deficiencies or disadvan­
lagt:s, of course. 

If the common carrier equals or sm·passes the car with regard to speed, convt:w.lence 
or price, toe worker is more likely to choose the public transportation. or the three 
considerations the most important is speed. If the car is thought to be the faster way 
to get to work, 87 percent choose the car, and only 13 percent the bus or train. But 
if the car is thought to be no faster or slower, 45 percent choose lhe car and 55 percent 
the common carrier. Most people find the automobile faster, and act accordingly. 

There are also large differences in choice of mode betw en those who say the car 
is more convenienl, of whom 88 percent go by car, and those who say the car is no 
more convenient than the commo.n carrier of whom only 35 pe1·cent go by car. Again, 
the group giving answers unfavorable to the automobile is small. 
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TABLE 21 

COMPARISON OF WORK TRIPS BY AUTO IN LARGE CITIES, 1960 VS 1900 

Largest Cities by Percent Going to Largest Cities by 
Percent Going to Population of Central Total Population, 196oa Work by Auto, 1960 City, 1900 Work by Auto, 1960 

New York 36 New York 36 
Los Angeles 91 Chicago 63 
Chicago 63 Philadelphia 67 
Philadelphia 67 St. Louis 81 
Detroit 86 Boston 70 
San Francisco 79 Baltimore 77 
Boston 70 Pittsburgh 76 
Pittsburgh 76 Cleveland 75 
St. Louis 81 San Francisco 79 
Washington , D. C. 73 Detroit 86 
Cleveland 75 Washington, D. C. 73 
Baltimore 77 Los Angeles 91 

"'Largest Standard Metropolitan Statistical Areas as defined by Census of Population. 

The effect of relative cost is less striking. People who say that the automobile is 
more expensive, still drive to work in the ratio of four to one. 

More thorough analysis of the data would require simultaneous consideration in a 
single statistical calculation of all factors relevant to choice of mode. It is unlikely, 
however, that such a calculation would change the finding that choice of mode depends 
more on how long it takes to get to work by each mode than on which is more expensive. 

The choice of means to get to work as it is presented to the individual worker de­
pends on the characteristics of the city in which he lives. It has been shown previously 
that the effect of the age of the city can be traced in this survey in tabulations giving 
automobile ownership and vehicle-trips per family. The relation between age of the 
city and choice of mode for the journey to work is most easily shown by the use of the 
1960 Census of Population. Tabulations are available on a city or metropolitan area 
basis. 

In the first column of Table 21 cities are ranked by their total population in 1960. The 
percent who went to work by auto in 1960 is given in the second column. The rank 
order correlation is poor. New York is largest in population and has the lowest pro­
portion of automobile users, but Los Angeles, the second largest city, has the highest 
proportion going to work by auto. 

In the second part of Table 21 the same cities are ranked by population of the central 
city in 1900, before the advent of the automobile. The rank order correlation with the 
percent going to work by auto in 1960 is much better. Los Angeles, for example, drops 
to the end of the list. The percent going to work by auto does rise, with occasional 
exceptions, as one reads down the column. 

These relationships may emphasize the general proposition that people's preferences 
as they exist at present are not the only determinants of their behavior. Thei.t choices 
must be made in urban environments created by past decisions whose consequences will 
continue to be felt in th-.: future. 

PRINCIPAL FINDINGS 

1. Residential locations may be described by density and distance from city center. 
The existing pattern of location is influenced, but by no means fully determined, by 
family income and by stage in the family like cycle. 

2. About one-half of metropolitan area families moved during the past 5 years, and 
a similar proportion plan to move during the coming 5 years. A large proportion of 
potential movers would like to move to less urbanized locations, farther away from the 
center of the city into a more rural setting. 
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3. The number of people wanting to move from an apartment to a single-family 
house is much larger than the number interested in the opposite change. The recent 
boom in apartment demand reflects demographic and financial changes, but not a shift 
in consumer preferences. 

4. There is a widespread desire for vacation cottages or vacation homes, and a 
significant proportion of families, particularly in the upper income brackets, believe 
that they will be able to realize this wish. 

5. The number of vehicle-trips per family in a 24-hr period is associated witl1 
family income, occupation of the head, age of the head of the family the size of the lot, 
the density of the neighborhood, and the age of the city. 

6. Automobile ownership and the mean number of miles the principal family car is 
driven per annum depend on income and to some degree on distance from city center 
and the age of the city. 

7. Choice of mode for the journey to work does not appeai· lo be sensitive to cost. 
Most people never have estimated the cost of driving to work; those who have made 
estimates report widely varying costs per mile. 

8. People overwhelmingly say they would prefer to go to work by car rather than by 
common carrier if the cost were the same and the time were also the same. A fre­
quent complaint about common carriers is that they are crowded; however, people like 
the freedom of movement and the convenience of travel by car. 
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