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was to have been to determine whether the rising costs of commuting 

had influenced the housing location choices of our nation, i.e. were 

people adjusting their home-work distance by moving closer to their 

workplace. While the present study approaches this question indir~ctly, 

the data did not lend itself to longitudinal study of particular house

holds and their commuting behavior since it is based on housing units. 

Also, before exploring peoples' attitudes about their commuting and 

housing choices, it was necessary to determine if any changes had actu

ally taken place in the time period studied. 

I want to first of all thank my thesis advisor, Dr. Margaret Weber, 

for her encouragement and guidance in preparing this thesis, and for 

making my two years as a graduate research assistant such a meaningful 
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CHAPTER I 

INTRODUCTION 

The journey to work by the household head has long been a topic of 

discussion for economists, sociologists, geographers, urban planners and 

others who were interested in spatial movement, behavioral adjustments 

to the environment, residential location and so on. The home-work 

separation has been studied in terms of commuting theories, econometric 

models and mobility/migration theories. Today the journey to work has 

taken on a new significance as our nation faces economic constraints of 

rising prices and projected shortages of fuel for transportation. 

The private automobile opened up a whole new way of life for work

ers, who were no longer forced to choose employment near their homes or 

move in order to take advantage of job opportunities. Suburban sprawl-

America's answer to the good life--allowed people to have all the ammen

ities of life outside the city such as clean air and open spaces and 

still enjoy the jobs and opportunities of urban life. Rural residents 

could remain on their land, farm part-time and still commute to jobs 

elsewhere. All regions of the United States were affected, and today 

the majority of all workers travel from home to work by private auto

mobily--many of them alone. 

Past studies on residential mobility have indicated that proximity 

to the place of employment seems to be of little importance to most 

households (Goodman, 1974; Gallogly, 1974; Morris and Winter, 1978). 
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Many people have chosen to commute longer distances to work in order to 

choose housing based on factors related to family income, household 

size, neighborhood ammenities and type of dwelling--usually single-

family, detached housing is preferred. Such choices became viable 

because of the increased use of the private aut·omob;Lle. 

Economists, urban planners, sociologists and policy-makers have 

long been interested in commuting and locational theories. The use of 

modeling is one means of dealing with the complexities of residential 

housing and transportation decisions (Kain, 1975; Hirscl:J., 1977; Morris 

and Winter, 1978). There are also various theories on residential 

mobility and the propensity of households to move that relate to the 

household 1 decision-making process in housing selection, locational 

choices and satisfaction with houing bas.ed on various socio-demographic 

variables (Rossi, 1955; Foote et al., 1960; Morris and Winter, J978). 

Housing decisions are based on many interrelated factors. Adding the 

dimension of rising energy costs for: the journey to work makes deci

sion-making an even more complex problem for households and policy

makers alike. 

Statement of Problem 

The widespread use of the private automobile, vast networks of 

roadways and availability of gasoline have allowed Americans great flex

ibility in their residential locational choice. Many people have chosen 

to commute longer di&tances to work in order to increase their range of 

housing choices. The trade-off between commuting costs and locational 

choice could generally be justified when ammenities of the location were 

analyzed along with the convenience and relatively low cost of driving a 

private automobile to and from the workplace. 
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With today's rising transportation costs, the journey to work and 

its relationship to the household's location needs even greater atten

tion. The economic aspects as well as differences among the regions of 

the United States, metropolitan/nonmetropolitan disparities and conse

quences of the transportation mode used should all be carefully studied 

to determine their importance to the future of housing locational deci

sions and the journey to work. The U.S. Bureau of Census in conjunction 

with the Department of Housing and Urban Development gather data yearly 

on various aspects of housing and transportation. Some of these data 

from the Annual Housing Survey were utilized for this study. 

Purpose and Objectives 

The purpose of this study was to examine the effect of the journey 

to work on residential locational choice of households in terms of 

commuting distance and time traveled by the household head from 1974 to 

1977. The following objectives were identified for this study: 

1. To compare the a) categorized one-way distance and b) cate

gorized time of housedold heads' journeys to work in 1974 with 

1977. 

2. To analyze the categorized journey to work distance for 1974 

and 1977 by a) transportation mode used, b) region of the 

United States, c) Standard Metropolitan Statistical Area 

(SMSA) versus Non-SMSA residence, d) categorized property 

value to income ratios, and e) rent as percentage of income 

categories. 

3. To analyze the categorized time of journey to work for 1974 

with 1977 by a) transportation mode used, b) region of the 
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United States, c) SMSA versus Non-SMSA residence, d) categor

ized property value to income ratios, and e) rent as percent

age of income categories. 

4. To analyze the control variables of a) mode of travel and 

region of the United States by SMSA/Non-SMSA residence, b) 

categorized property value to income ratios and region of the 

United States by SMSA/Non-SMSA residence, and c) rent as 

percentage of income categories and region of the United 

States by SMSA/Non-SMSA residence. 

Research Questions 

1. Did the categorized, one-way distance traveled by household 

heads in the journey to work change significantly from 1974 to 

1977? 

2. Did the categorized, one-way time traveled by household heads 

in the journey to work change significantly from 1974 to 1977? 

3. Did the relationship between the distance traveled by house

hold heads in the journey to work in 1974 and 1977 vary by 

type of transportation mode used? 

4. Did the relationship between the distance traveled by house

hold heads in the journey to work in 1974 and 1977 vary by 

region of the u.s.? 

5. Did the relationship between the distance traveled by house

hold heads in the journey to work in 1974 and 1977 differ by 

location inside and outside SMSA's? 

6. Did the relationship between the distance traveled by house

hold heads in the journey to work in 1974 and 1977 vary 
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according to property value to income ratios for homeowners? 

7. Did the relationship between the distance traveled by house

hold heads in the journey to work in 1974 and.l977 vary accord

ing to rent as percentage of income for renters? 

8. Did the relationship between the time traveled by household 

heads in the journey to work in 1974 and 1977 vary by transpor

tation mode used? 

9. Did the relationship between the time traveled by household 

heads in the journey to work in 1974 and 1977 vary by region 

of the U.s.? 

10. Did the relationship between the time traveled by household 

heads in the journey to work for 1974 and 1977 differ by 

location inside and outside SMSA's? 

11. Did the relationship between the time traveled by household 

heads in the journey to work for 1974 and 1977 vary according 

to property value to income ratio for homeowners? 

12. Did the relationship between the time traveled by household 

heads in the journey to work for 1974 and 1977 vary according 

to rent as percentage of income for renters? 

13. Did the transportation modes used by household heads in the 

journey to work for different regions of the United States 

differ by location inside and outside SMSA's? 

14. Did the categorized property value to income ratios for home 

owners in different regions of the U.S. differ by location 

inside and outside SMSA's? 

15. Did the rent as percentage of income categories for renters in 

different regions of the United States differ by location 

inside and outside SMSA's? 
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Assumptions 

The following assumptions were necessary in order to conduct this 

study: 

1. It was assumed that households considered commuting costs in 

the choice of residential location and the economic trade-offs 

involved. 

2. It was assumed that the variables selected were sufficient 

measures of journey to work and the residential locational 

choice. 

3. It was assumed that energy prices will remain high and con

tinue to rise faster than other wholesale prices in the immed

iate future (Miernyk, 1978), making the journey to work an im

portant consideration in residential choice. 

Limitations 

The following were limitations of this study: 

1. This study dealt specifically with the years of 1974 and 

1977. This was a relatively short time span and the impact of 

the energy situation on decisions about the journey to work 

may not be fully realized in the data collected. 

2. The present study dealt with the journey to work for the heads 

of households only. 

3. Actual transportation costs were not used in the analysis of 

the journey to work. Time, distance and travel mode used were 

the main variables analyzed in terms of the daily commute. 

4. Generalizations about the behavior of households across broad 

categories of space such as the United States and use of large 
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sample sizes tend to blur distinctions among diverse groups in 

specific settings. The very size of the data base used in 

this study made it difficult to distinguish subtle changes 

that may have taken place in small areas and gave only the 

"big picture" of what happened from 1974 to 1977, in terms of 

the journey to work and housing location. 

5. Participation in the Annual Housing Survey was voluntary. 

People who consented to being interviewed by the Census Bureau 

personnel could conceivably be different from those who re-

fused to be interviewed. 

6. In the Annual Housing Survey, housing units were essentially 

longitudinally linkable, but households were not. 

Definitions 

The following terms were operationally defined for use in this 

study. 

1. Commuting is regular travel by the head of household in the 

journey to and from work. 

2. Head of household refers to 

the person regarded as the head by members of the house
hold. However, if a married woman living with her hus
band is reported as the head, her husband was considered 
the head for the purpose of simplifying the tabulations 
(U.S. Department of Commerce, Bureau of the Census and 
U.S. Department of Housing and Urban Development, 1976, 
P• APP. 4). 

3. Housing locational decisions refer to the household choices to 

move or stay in present housing based on rational exploration 

of possible alternatives and cost factors. 
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4. Journey 1£ work is the average one-way time and/or distance 

traveled by the head of household from place of residence to 

the workplace. 

5. Private transportation refers to vehicular movement by a 

privately owned automobile. 

6. Property Value to Income Ratio refers to the homeowner's value 

of land, dwelling unit and any other durable goods associated 

with property in relation to the household income. 

7. Public transportation refers to any vehicle used for the 

journey to work except the privately-owned automobile and 

includes trains, busses/streetcars, subways/els and taxicabs. 

8. Rent~ Percentage of Income refers to the renter household's 

payment for monthly rent as-compared to the household's month

ly income. 

9. Region of the United States refers to the U.S. Census Bureau 

designations of region and includes four major breakdowns of 

the United States (see Appendix A). 

10. Residential housing costs refer to housing expenses that 

depend on how far a household is located from the workplace(s) 

and the quantity and quality of residential space that is 

consumed. 

11. Residential locational choice is the place a household decides 

to live based on affordability of the residence, ammenities of 

the unit and location and the wants and needs of the household 

members. 

12. Residential mobility refers to the 



moving to a different dwelling within the local area 
(with a single labor market or housing market): it 
usually involves adjustments of actual housing conditions 
to better meet housing needs; one of the housing adjust
ment behaviors (Morris and Winter, 1978, p. 81). 
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13. Rural housing is residential housing not designated as urban 

housing (see below). 

14. Standard Metropolitan Statistical Area (SMSA) is 

an area designated by the Office of Management and Budget; 
it generally is made up of one entire county or several 
counties; it must include at least one core city (or in 
certain cases, an effective community) of 50,000 or more 
inhabitants ••• (U.S. Department of Housing and Urban 
Development, 1979, p. 6). 

15. Non-SMSA is any place that does not conform to the U.S. Hous-

ing and Urban Development definition of SMSA. 

16. Transportation costs refer to the costs in monetary terms 

based on distance and time traveled in the journey to work, as 

a trade-off in the housing locational decision. 

17. Urban housing refers to all residential housing units located 

within one of the following places: 

(a) 2500 inhabitants or more and incorporated as cities, 
burroughs (except Alaska), and towns (except the New 
England States, New York, and Wisconsin), but excluding 
those housing units in the rural portions of extended 
cities; (b) unincorporated places of 2500 inhabitants or 
more; and (c) other territory, incorporated or unincor
porated, included in urbanized areas (U.S. Department of 
Commerce, Bureau of the Census, and the U.S. Department 
of Housing and Urban Development, 1976, p. APP-2). 



CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

. 
Economists, sociologists, geographers, planners and others have 

studied the locational decision in terms of mobility theory and from the 

standpoint of commuting theories of minimization of home-work separa-

tion, structural and ecological models. These theories form part of the 

background for this study of housing locational decisions in terms of 

the head of household's journey to work. Of particular importance is 

the transportation mode used in commuting since it has been found that 

most commuters travel to work in private automobiles, many of them 

alone. 

Past studies, particularly in mobility and migration, have shown 

that location in relation to the workplace is of minimal importance in 

the housing decision (Gallogly, 1974; Morris and Winter, 1978). How-

ever, economics have always played an important role in the housing 

decision and length of commute. Recently the economics of the journey 

to work have gained even greater importance as the cost of personal 

travel by automobile have risen dramatically. Some socioeconomic fac-

tors that have been found to be important are age, income group, family 

type and ethnic background, among 'other factors (Abu-Lughod and Foley, 

1960). The household characteristic of tenure, too, is important to the 

housing decisions made and location of the unit. 

10 
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Another factor that has been found to be significant in the housing 

locational decision and the commute to work was the location of the 

residence. Of particular importance was metropolitan/nonmetropolitan 

residence and in the region of the United States in which the household 

resides. Some studies have found that residents in the West pay more in 

housing and transport costs than residents in other regions (Hoch, 1972; 

Chinitz and Dusansky, 1972). In addition, differences have been found 

in the commuting costs between residents in metropolitan and nonmetropol

itan areas (Gladhart, 1977). Coates and Weiss (1975) state that rising 

energy costs will probably put severe constraints on rural residents who 

must commute long distance. 

Vast amounts of data are collected each year on various aspects of 

the American public's behavior by both public and private agencies. Of 

note, in relation to commuting, are management records and traffic 

studies, but the most common and easily accessible data are gathered by 

the U.S. Bureau of the Census (Schnore, 1960). In 1973, the u.s. Bureau 

of the Census joined with the Department of Housing and Urban Develop

ment (HUD) in conducting the first Annual Housing Survey. The Survey 

included questions on many aspects of housing quality and quantity; 

social, demographic and economic aspects of the respondents; and also 

included questions which dealt with energy issues from the standpoint of 

residential energy use and transportation to work by household heads. 

The unit of measurement in the housing unit itself, not the household 

and in succeeding years, efforts were made to survey the same units, if 

they existed, in order to keep track of America's housing stock. Data 

from the Annual Housing Survey Public Use Data Tapes were used in this 

study in order to examine housing locational choices and journey to work 

over time and for the major regions of the United States. 
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Journey to Work and Locational Choice 

Commuting ~ Mobility Theory 

The journey to work has been studied in terms of residential lo-

cation in relation to selected industries, socioeconomic variables, 

transportation modes, mobility, and migration. Most of the research on 

commuting has been comducted in urban areas, though some researchers 

have shown interest in commuting patterns of particular rural areas 

(Beyer, 1951; Clemente and Summers, 1974). The primary theories devel-

oped to explain the relationship between residential locational choice 

and the journey to work are theories of mobility and migration in rela-

tion to workplace accessibility and the hypothesis of least effort, 

economic or structural models, and historic or ecological models. 

Mobility is sometimes hypothesized to be an adjustment to the 

separation of home and workplace. It assumes that families consider the 

distance between home and work when choosing to move, and implies "that 

families are concerned about the distance household heads travel to 

work" (Catanese, 1970, p. 446). However, most studies of residential 

mobility do not support this hypothesis. 

Gallogly (1974) found that accessibility to the workplace seemed 

only to serve as a "constraining factor in determining an acceptable 

radius within which the housing market may be explored" (p. 260). 

Morris and Winter (1978) state that, 

Most locational variables (location~~ rather than the 
character of the location) appear to be relatively unimportant 
in housing choice. Probably the least important of the loca
tional variables is the relation of the housing unit to the 
place of employment. Ordinarily, people only require that it 
be within commuting distance. It is quite clear that quality 
of the physical and social environment is more important in 



the choice of a dwelling unit. Families are choosing to live 
in the suburbs, even though it may mean costly (in terms of 
time and money) commuting from home to work (pp. 138-139). 
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Goodman (1974) agrees, "Accessibility to the place of work is not a 

major factor in residential site selection" (p. 104). He further states 

that the high costs of commuting in terms of time and money do not have 

a significant effect on people's propensity to move closer to work and 

that the average move was to a location that was slightly less access-

ible to the workplace. This would probably mean an increase in commut-

ing time and costs, which was not of particular concern to the respond-

ents in his study. It should be noted, however, that Goodman's study was 

conducted between 1969 and 1971, well before the 1973 oil embargo. 

Deutchman (1972) found that "the most significant variables in-

fluencing mobility were the household characteristics of age of head and 

persons per household and the location variables of tenure (own-rent) 

and place utility (environmental matchup)." He found that only about 

eight percent of his respondents gave as reasons for moving "to be 

nearer employment or more convenient" (p. 349). Catanese (1970) found 

similar results and concluded that, while 

it could not be determined why families did not consider the 
distance to work to be an important reason for moving • • • It 
could well be that families considered distance to work to be 
important in their decision-making for moving, but somehow 
they lost sight of its importance when compared with the vast 
array of other reasons for moving (p. 449). 

The theory of work trip distance and time minimization is one of 

the more well-known and accepted economic theories of commuting. Accord-

ing to Catanese, "The embodiment of a unified behavioral theory of work 

trip minimization is found in the hypothesis which states that families 

act as work minimizers by trying to live close to the workplace of the 

household head" (p. 441). Carroll (1952) was an early proponent of the 



theory, but Schnore in 1954 says that, 

if the tendency to minimize effort is assumed to be constant 
throughout the population, it appears that the hypothesis 
offers a plausible explanation of the concentration of resi
dences near work sites but fails to account for the equally 
obvious scatter away from these sites (p. 337). 
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According to Catanese, while the "ideal minimum distance can be 

computed for a given family or group • • • it is not generally the same 

as the observed distance from the home to the household heads' work-

place" (p. 442). Despite these criticisms, the theory of workplace to 

home minimization is still widely used by planners and others who study 

commuting behavior. 

The economic structural theory states that households often face a 

trade-off between transportation and housing costs. "Usually the fur-

ther out the land is located in suburbia, the lower its price; at the 

same time, travel costs increase" (Hirsch, 1977, p. 268). According to 

Kain (1975), "It is assumed that the unit price the household must pay 

per unit of residential space of ~ stated quality and ammenity decreases 

monotonically from its workplace" (p. 32). Kain calls the sum of monthly 

rent and journey to work costs (including time and money considerations) 

the "gross price per unit of housing" (p. 7), and he says that household 

location is determined by finding the least cost location based on 

preference for and price of residential space, along with price and 

preference for other goods and household income. Schnore (1954) agrees 

with the assumption of the cost of occupancy of a site declining with 

distance from an activity center and goes on to say that "transport 

costs are assumed to increase with distance, at an approximately propor-

tional rate, although significantly modified by the method of transport 

used" (p. 342). 
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A third economic theory of commuting is historical or ecological 

modeling. According to Wilson (1979), this theory focuses on the rental 

value of housing rather than the consumption of land like the structural 

model. Its basic assumption is that "accessibility to workplace is mroe 

strongly determined by characteristics of available housing than by 

individual attributes" (p. 89). In general, this means that the con

straint is not within the respondents with their wants and needs, but 

rather in terms of what housing is available within the area of a work 

site's area. 

As Wilson points out, however, "in general, none of the existing 

models, considered alone, are able to explain the relationship between 

workplace location and residential consumption patterns" (p. 93). Taken 

together, though, they do give some insights into the complex relation

ship between journey to work and the housing locational choice. While 

the theory of work trip minimization may have been valid to some degree 

in the past, it will probably become even more important as transporta

tion and commuting costs rise. The same is true of accessibility to the 

workplace for the household head. The trade-off that Kain and others 

speak about in terms of housing costs versus transportation costs could 

change dramatically over the next several years. The next section deals 

with another important aspect of the journey to work which, in many 

ways, may be one of the most important factors in economic terms. The 

mode of transportation used in commuting has had a significant impact, 

in recent years, on residential location and the commute to work. 

Transportation Mode Used in Journey .!£.Work 

Until gasoline prices started to rise, the use of the automobile 
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for commuting to and from work had steadily risen as industrial and 

business firms became more decentralized and extensive highway and 

street building made long distance commuting to work more viable. About 

53 percent of metropolitan commuters drive to work alone in their cars 

with another 21 percent riding as passengers while "only abo_ut eight 

percent use buses, streetcars or subways" (Starling, 1979, p. 237). The 

percentage of commuters who drive or ride in automobiles is even higher 

in some areas where mass transit is limited or not available. According 

to Ross and Darmstadter (1980), 

For many years, the price of fuel did not increase much with 
respect to other costs. Indeed, the real price of gasoline 
declined gradually through 1973, when the sharp price hike 
restored the price to about its 1957 level (p. 22). 

During the 1973 oil embargo, in many parts of the United States, partie-

ularly the Northeast and Western regions, there were long lines at the 

fuel pumps, daily price hikes and eventually, even temporary programs of 

gas rationing in the areas hardest hit. American dependence on the 

private automobile was accentuated as never before. 

Analysis of transportation costs with respect to mode of travel has 

shown automobile travel to be significantly higher than any other form 

of transportation, especially when one travels alone in the automobile 

(Reeder, 1956), but Reeder cautions that this does not necessarily argue 

for the use of public transportation, as planners and traffic experts 

often do, because "the use of the automobile is now considered a neces-

sity by many Americans. It has, to be sure, ?ecome part of the urban 

way of life., tied in with the growing separation of work-place from 

place of residence" (p. 59). Morris and Winter (1978) confirm this 

observation, 



An automobile appears to be a necessity rather than a luxury. 
Thus, ready access to community facilities and places of 
employment is easy to attain. The importance of location 
could be greatly altered if automobile transport becomes 
expensive (pp. 138-139). 
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According to Houstoun (1981), "with declining densities [of housing], 

public transportation has become less available to more people. Local 

plans and regulations increasingly require that movement among acti-

vities be accomplished through the use of private motor vehicles" (p. 

76). The lack of availability of public transportation may be less 

important than the overall attitudes of the American public. Starling 

(1974) and others agree that it will take a good deal of convincing to 

get Americans to use their automobiles less. However, with the coming 

of the energy shortage, a new awareness seems to be taking shape. 

Houstoun (1981) states, "Five years ago America remained mesmerized by 

the inexorable growth of automobile travel. Today builders report that 

half of all potential purchaser want their homes closer to work" (p. 

75), but he adds that time, more tha~ money, may be responsible for this 

shift. He says, however, that households are now paying larger portions 

of their income for transportation and housing and that people have 

generally less money to spend for durable goods and savings. This fact, 

along with changing lifestyles (fewer children, dual wage-earners, etc.) 

may be causing a change in peoples' housing needs. His article suggests 

that there needs to be a balance between residences and employment 

opportunities in both metropolitan and nonmetropolitan areas, brought on 

by sound planning policies at the local, regional and state levels in 

order to give households the option of living closer to the workplace 

rather than commuting long distances. Wilson (1979) agrees, 



the influence of workplace location on residential decision 
making involves not only journey-to-work consideration but 
also the negative externalities associated with living ad
jacent to major employment centers. Metropolitan residents 
who want to maximize consumption of residential services and 
avoid commercial and industrial spillover effects have no real 
choice of living close to their workplace (p. 73). 
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The common use of the private automobile for the commute to and 

from work has had far-reaching effects on Americans and their choice of 

residential location. People are no longer tied to main transportation 

routes nor are they forced to live in undesirable locations in order to 

insure employment. However, with the coming of the 1973 oil embargo, 

the days of cheap gasoline and abundant supplies of energy were gone. 

While it will probably take a good deal of convincing to get Americans 

to use their automobiles less--particularly in their journey to work, 

adjustments will be made. How people make these adjustments could have 

important implications on residential locational choice. 

Determinants of Residential Housing Decisions 

The choice of a place of residence is part of the complex decision-

making process of households and involves many considerations. A good 

deal of research has been done on the process of decision-making. 

Paolucci, Hall and Axinn (1977) studied families from an ecological 

perspective which views organisms and environments in interaction. They 

found that, "Families perceive and interpret messages from their environ-

ment on the basis of past experience and new information. They selec-

tively decide what to do and behave accordingly" (p. 2). In relation to 

decisions on housing, Morris and Winter (1978) say, "Housing decisions 

are more likely than others to both deeply affect all family members and 

require their participation to produce satisfactory housing behavior" 
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(p. 56). How families or households make housing decisions is based on 

several factors, but economics have always been of major importance. 

According to Abu-Lughod and Foley (1960), 

housing decisions are related to changes in the family's needs 
and resources ••• The complex of needs, aspirations, limita
tions, and personal tastes which could conceivably influence 
the choice of dwelling are staggering to contemplate in detail 
(p. 95). 

However, they do say that certian characteristics--chiefly age, income 

group, family type, and ethnic background--lead great segments of the 

population to share roughly the same goals in housing. 

Socioeconomic Status, Housing Location 

and the Journey .!£ Work 

Socioeconomic status is particularly important in the housing 

decision and it can be measured in various ways. Important variables 

usually used in such a measurement include education, occupation, in-

come, and for housing and mobility studies, tenure. According to 

Catanese (1970), "family income was found to be the most significant 

measure of all socioeconomic characteristics for the family" (p. 449), 

because it was correlated to some degree with all the socioeconomic 

variables he studied. Generally, one hypothesis states that families 

with high incomes are more likely to live closer to their place of work 

since they have a wider range of choices for their housing location. 

This is based on the theory of minimization of work distance to place of 

residence, as well as the economic stuctural theory. 

An alternative hypothesis is based on sociological studies of 

commuting behavior. In his study, Catanese found that "distance to work 

varied somewhat directly with income. Distance to work was longer for 
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higher-income families than for lower-income families" (p. 450). This 

study was based on two urban regions, however, so the findings may not 

be applicable to non-urban areas. 

Wheeler (1967) says that metropolitan transportation studies con-

ducted since the late 1950's have given evidence that those in high 

status occupations tend to travel longer distances to work than lower-

status workers, though this relationship weakens or reverses for cities 

and towns of smaller size. Reeder found no significant differences in 

income and time/distance traveled in the journey to work in his 1956 

Spokane study, but he did find a significant difference among occupa-

tional status categories with persons in upper socioeconomic categories 

tending to travel less time between home and work than respondents in 

lower socioeconomic occupational categories. Again, the study was 

limited to corporate limits of the city and may not be generalizable to 

non-urban areas. 

According to the literature, the poor tend to pay more, proportion-

ately for their housing than middle- or upper-income groups. The u.s. 

Department of Housing and Urban Development's Housing Our Families 

(1980) states, 

Actual housing costs for low-income groups are much higher 
than the hypothetical measure and indicate that most rental 
households with incomes under $10,000 spend more than 25 
percent of their income on housing with nearly one-quarter 
spending more than 35 percent. As for homeowners with incomes 
less than $10,000, most who have a mortgage spend more than 25 
percent of their income on housing (p. 2-2). 

Birch (1970) says, "Even during the 1960's, housing prices advanced 

relative to incomes. Furthermore, housing price increases were greatest 

at the lowest end of the scale" (pp. 3-14). The higher proportionate 

costs borne by lower-income groups has implications for location and 
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commuting in that they are already burdened with disproportionately 

large housing costs and the added burden of rising commuting costs may 

be even more difficult for them as a group than for those with higher 

incomes. 

Tenure, i.e. whether a household owns or rents its housing, does 

not necessarily relate to the size of the housing cost burden, but 

Morris and Winter (1978) say, "analysis of housing income ratios should 

deal with differences in income that result from differences in housing 

tenure" (p. 234). Birch says that, "An estimate of households paying 

unusually high housing costs should consider both renters and owners (p. 

4-4). According to Butler and Kaiser (1971), "Previous residential 

experience, especially tenure, provides a consistantly strong relation

ship to residential choice in predictions of mobility" (p. 483). 

Pickvance (1973) states that "Income is the means by which an individual 

pays for tenure of his dwelling • [though] the status of a person's 

occupation is taken into account" (p. 281). He cites two studies which 

show evidence of a relationship between tenure and income and they both 

report the higher the household income the more likely it is to own its 

housing. 

The importance of socioeconomic characteristics relate to the fact 

that excessive housing costs, especially for those in the lower income 

levels, severely constrain the housing locational choices available and 

in turn limit other choices of economic importance as they relate to the 

journey to work. As Catanese (1970) pointed out, higher income families 

do not generally face as severe a constraint to their housing choices as 

lower-income families. Birch says they concentrate on the lowerincome 

households "on the assumption that a high-income family spending a 
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larger percentage of its income for rent has, by choice, passed up 

opportunities for adequate housing at a lower cost" (pp. 4-5). These 

differences have important implications for the household in terms of 

its location and its journey to work. 

Regional and Metropolitan/NonMetropolitan 

Location and the Journey to Work 

The comparison of regions and metropolitan/nonmetropolitan areas i~ 

terms of differences in journey to work and residential location is made 

particularly difficult by the diversity of inter-regional districts. 

However, acknowledging the gross nature of such comparisons and recog

nizing "the limitations inherent in the use of broad categories of place 

of work in the published tabulations of the Bureau of Census" (Goldstein 

and Mayer, 1964, p. 279), or any large body of collected data, one may 

be able to determine overall trends that do not become apparent when 

working with data from a limited geographical area. Reeder (1956) 

stated that, "we need research in cities of different size, or different 

ecological organization or pattern, or different economic bases, and in 

different regions of the country" (p. 63). While he was probably talk

ing about many small, comprehensive studies, it also seems practical to 

look at the larger picture before breaking down the various components 

of journey to work and residential locational choice. 

Regional Difference 

"Regions" in this paper refer to U.S. Bureau of the Census regions, 

and include the following: Northeast, North Central, South, and Western 

regions (see Appendix A). Thygerson et al. (1978) state, 



Region has a major influence on housing affordability. Only 
10 percent of the homebuyers in the West bought homes costing 
less than $30,000, while this percentage was 16 percent in the 
Northeast, 20 percent in the South, and 25 percent in the 
North Central region. Median net worth of homebuyers in the 
West is $49,000, while that in the North-east is $28,000, that 
in the South is $29,100, and that in the North Central region 
is $22,400 (p. 7). 
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These findings reflect regional cost of living differences in general, 

with the West much higher than the rest of the country. Hoch (1972) 

also found rents and transport costs to be much higher in the West than 

any of the other regions, and explains this may be due to a price effect 

or a possible difference in quality of housing. Hoch studied the jour-

ney to work in terms of transportation costs for renters versus home-

owners by city size and region of the United States and found that 

"viewing transport cost and rent as joint costs, both can be expected to 

increase with city size" across regions, though viewed alone, transport 

expenditures tend to decrease with city size by region (p. 316). 

The regional differences found in terms of the journey to work 

generally relate to the pattern of urban and metropolitan growth within 

the regions. Chinitz and Dusansky (1972) studied patterns of urbaniza-

tion within regions of the United States and compared these patterns 

with the patterns of metropolitanization in the same regions. For a 

summary of their 1960 figures broken down into major regions and sub-

regions, see Table I. They explain that, while percentage urban and 

percentage metropolitan correlate somewhat, they do correlate exactly 

because there are "many urban places outside metropolitan areas and many 

rural places intside metropolitan areas" (p. 289). They say, also, that 

"the basic argument is that the level of urbanization in a region is a 

function of a set of regional characteristics, such as industry struc-

ture, density of population, rates of growth, income, racial composition" 



TABLE I 

REGIONAL COMPARISON OF URBANIZATION 
AND METROPOLITANIZATION FOR 1960 
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Region % Urbanization % Metropolitanization 

Northeast 73.6 81.5 

New England 75.1 79.6 

Mid-Atlantic 72.1 83.5 

Northcentral 61.7 55.2 

East North Central 67.3 67.1 

West North Central 56.0 43.3 

South 51.9 46.1 

South Atlantic 47.6 48.7 

East South Central 43.5 36.0 

West South Central 64.6 53.5 

West 64.3 64.5 

Mountain 60.4 48.8 

Pacific 68.3 80.1 

Source: Chinitz, B. and Dusansky, R. The patterns of urbanization 
within regions of the United States. Urban Studies, 1972, 
.2. (3), 289-297. 

(p. 290). All of these variables have implications for patterns of 

settlement which in turn influence housing location and the length of 

journey to work. Clemente and Summer (1974) point out that, 

metropolitan structure exerts a strong influence on commuting 
patterns, but due to the gross nature of available data, most 
researchers have been unable to remove the effects of the 



ecological arrangement of the communities they analyzed ••• 
of course, just as ecological patterns influence commuting in 
metropolitan areas so are they important in nonmetropolitan 
regions. For example, in rural areas, unlike large cities, 
there is no spatially continuous housing available. Rather, 
small towns and villages act as housing nodes (p. 217). 

Metropolitan/Nonmetropolitan Differences 
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Since World War II, we have seen rapid growth of suburbs and a 

shift of population from the central business districts (CBD's) toward 

the peripheral areas of the city. According to Kain (1975), several 

researchers have concluded that 

the rapid suburbanization following the end of World War II 
and the lower density character of this growth are largely 
attributable to the growth in per capita income, to declines 
in the marginal cost of commutation, and to a postponement of 
the major impacts of these forces during World War II. [While 
other investigators] alleged that rapid postwar increases in 
car ownership and use, extensive investments in urban high
ways, and a corresponding neglect of urban transit systems 
were responsible for the rapid changes in urban spatial struc
ture (p. 3). 

People found themselves in an era of prosperity which allowed more 

flexibility in their housing locational choices. Residences could be 

spread far into the countryside and no longer needed to be clustered 

close to the central business districts or along existing transportation 

lines to ensure employment. According to Goldstein and Mayer (1964), 

"the possiblity of commuting and thereby greatly extending the area in 

which job opportunities can be found without residential mobility pro-

vides an important alternative to migration. At the same time, [it] 

also permits members of the labor force to move away from their places 

of work to more desirable residential locations while still retaining 

their old jobs" (pp. 278-279). 
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Foote (1960) discusses some of the advantages to households living 

farther from the city center, 

The first choice involved in deciding where to live has become 
how far out to go. There are also disadvantages, like commut
ing time, in moving toward the periphery, but on a net basis 
these have been on the wane. The average journey to 
work has steadily lengthened, which implies that living in a 
more desirable location has either become more important or 
more feasible or both (pp. 328-329). 

While there are advantages to moving out from centers of activity and 

away from the workplace, rising transportation costs may be making these 

trade-offs less viable than before fuel prices started to rise. 

Most journey to work studies have been in terms of urbanized areas, 

and Clemente and Summers (1974) found that "the model of metropolitan 

commuting is not applicable to nonmetropolitan areas" in terms of the 

following variables: socioeconomic status, age and "length of employ-

ment upon distance between place of residence and place of work" (p. 

212). Gladhart (1977) found that while there were no important differ-

ences in the residential energy useage between people living in urban 

versus rural areas, the "rural families used 42% more gasoline for 

private automobiles that did urban families" and "two and one half times 

as much gasoline per month for work as did urban families" (p. 272). 

Coates and Weiss (1975) state that 

given the rising cost of gasoline. • • even mainstream Amer
icans who prefer to live in small towns and rural areas are 
likely to suffer from constraints on their mobility [access to 
jobs] in the future because of their lower incomes and virtual 
necessity of traveling long distances to work" (p. ES-1). 

Of note in this discussion, are the findings offered in the 1980 Handbook 

& Agricultural Charts which says that metropolitan household heads 

traveled a median of 22 minutes and eight miles in 1975 as compared to 

nonmetropolitan workers whose travel distance (median) was 40 percent 

less and took one-third less time (p. 26). 
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In terms of rents and transport costs, Hoch (1972) found that 

transport expenditures ran in the opposite direction from housing expen-

ditures and decreased with city size, though when considering transpor-

tation cost and rent as joint costs, both were expected to increase with 

city size. Thygerson, Jacobe, and Parliment (1978) agree that city size 

has an influence on housing costs, "Over 30 percent of homes purchased 

in nonmetropolitan areas cost less than $30,000 as compared to 9.6 

percent in the largest metropolitan areas" (p. 7). They also say that 

the incomes of homebuyers vary considerably between metropolitan and 

nonmetropolitan areas. 

The 1980 Handbook ~Agricultural Charts (U.S. Department of Agri-

culture, 1980) states that "Nearly three-fourths of nonmetropolitan 

housing is owner-occupied. Renting is considerably less common in rural 

than urban areas, and continues to decline slowly" (p. 29). The figures 

show that in 1970, 61 percent of metropolitan residents owned their 

housing as compared to 72.9 percent of nonmetropoli tan residents. 

Single family dwellings represent 79.4 percent of all dwellings in 

non-metropolitan areas as compared to 61.5 percent in metropolitan 

areas. 

In addition, the location of the unit will have an important effect 

on the cost and quality of the housing. According to Birch (1973), 

As might be expected, the intensity of different forms of 
housing deprivation varies from place to place ••• households 
living in physically inadequate units are concentrated outside 
the nation's metropolitan areas, and conversely that those 
suffering a high rent burden are more concentrated within them 
(p. 4-11). 

'~any people live in rural areas and commute to work. Some farm 

part time and hold another job in an urban or developed area" (Hoods, 

1978, p. 1). In some cases, this commute can be quite costly because of 
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the long distances they must travel to find jobs that pay wages compar-

able to those paid in urban industrial areas. According to Gessaman and 

Sisler (1976), "Rural residents appear consciously to weigh benefits of 

rural living against these commuting costs and to decide in favor of 

rural locations" (p. 7). Though some households choose to live in rural 

areas despite their higher commuting cost burden, others have little 

choice. 

Most rural Americans, even those with automobiles, suffer from 
the lack of alternative means of mobility because they generally 
must travel long distances to work and to services and ammenities 
and pay a disproportionate share of limited incomes for transpor
tation (Coates and Weiss, 1975, p. P-2). 

This problem of economics is not limited to rural residents. 

According to Wilson (1979), for some "metropolitan residents, particu-

larly those with low incomes, residential choice is dictated by the 

availability of housing they can afford, and thus they may have little 

choice of any locational attributes" (p. 73). In addition, the institu-

tional environment, which includes environmental factors such as the tax 

system and zoning ordinances, influences the availability and accessi-

bility of housing (Hirsch, 1977). The amount of available residential 

space becomes even more restricted in urban areas because of limited 

space, which in turn causes a higher cost per unit of that space. Wingo 

and Evans (1977) state, 

Urban rent theory argues that land values will vary inversely 
with transportation costs, or distance, from the center to the 
margin of the city. Since that distance will tend to vary 
with size of city, the sum of an individual's rent and commut
ing costs will also vary with size of city (p. 16). 

Gessaman and Sisler (1976) predict, "Higher average levels of commuting 

may be expected in the future as the population becomes more widely 

spread across the countryside and expense per mile of travel increases" 
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(p. 7). Despite this prediction, the costs of private transportation 

may change enough in the near future to counteract any substantial 

savings in housing costs or perceived ammenities that may have prompted 

households to move farther from their place of employment. 

Regional and metropolitan/nonmetropolitan differences in the jour

ney to work and location differences can have important effects on the 

commuting behavior of the residents. The rising costs of transportation 

to and from the workplace will affect most commuters in most places in 

one way or another. While it is probably too early to define specific 

trends, the study of transportation mode used, socioeconomic class, 

regional and metropolitan/nonmetropolitan differences and examination of 

commuting behavior, in general, should yield some valuable information 

on the journey to work and its influence on housing locational choice. 

Summary 

The journey to work and its relationship to housing location has 

been studied in terms of various commuting and mobility theories. For 

the most part, past studies have found that distance to work was not a 

major consideration in residential locational decisions. Socioeconomic 

considerations are generally considered to be important aspects of the 

housing decision and the economic aspects have become even more import

ant in relation to commuting because of rising energy costs of travel by 

private automobile. 

The private automobile in the journey to work is considered by some 

researchers to be more of a necessity than a luxury. It is the most 

widely used mode of transportation in the work trip and there is little 

indication that its importance will lessen in the near future. The 
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rising costs of commuting in terms of both time and money may affect the 

household's view of the journey to work. 

Some of the important factors of residential location to be consid

ered in this study are the journey to work differences between metropol

itan and nonmetropolitan areas, differences among the four main Census 

regions of the United States, the socioeconomic factors of household 

income and tenure and the transportation mode used in the journey to 

work. 



CHAPTER III 

METHOD AND PROCEDURE 

Introduction 

This research was conducted using selected variables and a ten 

percent subsample of observations from the National Annual Housing 

Survey Public Use Tapes for 1974 and 1977. The Annual Housing Survey 

(AHS) was conducted each year using direct personal interview by Census 

Bureau Personnel. For this study, variables that related to the journey 

to work and residential locational choice were chosen for the analysis. 

Of particular importance were the distances and times of the heads of 

households' journeys to work and the principal transportation mode used. 

In addition, the differences between regional and SMSA/Non-SMSA resi

dences property value to income for homeowners and rent as percentage of 

income for renters were studied. Data were analyzed by chi-square tests 

of significant differences and in some cases, gamma was used to ela

borate the two main variables by a series of control variables. 

Samples 

The AHS Samples 

Units included the Annual Housing Surveys were based on the 1973 

Annual Housing Survey, which was, in turn based on the 1970 Census. The 

data collected on housing units were essentially longitudinal, with the 
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exception of the 1973 data and for units which had been added to or 

removed from the housing stock through construction or because they were 

destroyed, condemned or in some way no longer habitable. While the 

units included in the sample did not change appreciably from year to 

year, household movement made the data only comparable in terms of 

housing units. 

The original units in the 1973 AHS were selected in several stages 

of sampling. First, a sample of Census Bureau Enumeration Districts 

(ED's) were selected with the probability of selection of an ED based, 

proportionately, on its 1970 population. Next, each sample ED was 

divided into a cluster of four neighboring housing units. The 1970 

Bureau of the Census lists of addresses were used where possible to 

obtain the addresses to be included. In ED's where addresses were 

incomplet~ or inadequate, especially rural areas, area sampling was used 

for selection of housing clusters. Area sampling was accomplished by 

dividing the ED into segments with well-defined boundaries where there 

was an expected size of four or multiple of four units and were further 

divided to provide segments with four housing units each. 

In order to account for newly constructed units each year, a sample 

of units was selected from building permits issued since the previous 

year's survey. Within each sample Primary Sampling Unit (PSU), the 

permits were ordered chronologically by month issued and divided into 

clusters of approximately four units each. They were then sampled at 

the rate of two per 1366. The overall sampling rate used to create the 

1973 AHS sample was about one in 1366 units. 

The Annual Housing Surveys were based on 461 sample areas (called 

Primary Sampling Units, or PSU's) which cover all 50 states and the 
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District of Columbia. For 1974, approximately 71,300 sample housing 

units were eligible for interview and 70,600 were eligible in 1977. In 

1974, the refusal rate was about fifteen percent and for 1977, it was 

about five percent of the non-interviews. 

The areas (PSU's) sampled in 1974 and 1977 were selected by the 

following procedure; the PSU's were grouped into 376 strata, 156 of 

which included only one PSU, usually larger SMSA's. These were called 

self-representing (SR) since the sample from this area represents only 

that PSU. The remaining 220 strata consist of grouped PSU's and are 

called non-self-representing (NSR). From each NSR stratum, one PSU was 

chosen based on the proportionate probability to the 1970 Census popula

tion of the PSU. The 220 selected PSU's from the NSR were then divided 

into 110 pairs and one stratum was chosen at random for each pair. From 

this stratum, an additional PSU was chosen independently of the PSU's 

already chosen. In 25 instances, the same PSU was chosen twice which 

resulted in an additional 85 NSR for a total of 461 PSU's or sample 

areas. 

The segments of four housing units from the SR and NSR sampling 

types were then split into two parts. Two housing units were selected 

for surveying and two were held in reserve. The segments selected from 

the area sampling frame were not split, but rather, every other sample 

segment of four housing units was surveyed and the others were held in 

reserve. From 1974 onward, however, the AHS attempted to improve its 

estimates for rural housing characteristics by doubling the number of 

sampling units used. This was accomplished by including the reserve 

sample in the survey if the segment was in a rural area. This brought 

the overall probability of sampling for rural areas to two in 1366, 
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while the overall probability of selecting a sample housing unit in 

urban areas remained at one in 1366. 

In 1976, a Coverage Improvement Program was incorporated into the 

AHS to alleviate a number of coverage deficiences (See U.S. Department 

of Commerce, Current Housing Reports Survev: 1977--Urban and Rural 

Housing Characteristics, Part !• p. APP-45). Yearly additions to the 

AHS from new construction had increased the total sample size to about 

81,000. The sample was reduced by about seven percent to about 75,000 

and efforts are continuing to keep each year's sample at about 76,000. 

The overall probability of selection became about one in 1472 for urban 

units and about one in 736 for rural units. 

Ten Percent Subsample Used for this Study 

A ten percent, random sub-sample was computer-selected from the 

total AHS samples for each of the two years studied. This resulted in a 

sub-sample size of 9454 units for 1974 with 1713 missing observations 

and 9631 units for 1977 with 1910 missing observations. The missing 

observations represented numbers where units had once been part of the 

AHS sample, but had been deleted. In addition, for each year, there 

were people who did not fit into the designated categories, whose sur

veys were not useable, or for some other reason were "not applicable." 

In 1974, this group was 36.6 percent of the sub-sample and it was 47.9 

percent in the 1977 sub-sample. General characteristics of the respond-

ents in the sub-samples are exhibited in Table II. The table gives 

sociodemographic characteristics of the household heads, housing char

acteristics, number of household cars, and location of residence in 

terms of SMSA/Non-SMSA and urban/rural differences, all by percentages, 
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for each of the years sampled. Most of the houshold heads had had some 

high school education, were thirty years old or older, married, white 

and male. Most of the housholds had one or more family cars. Many owned 

or were buying their residence (this was 61.3 percent for 1974 but went 

down to 51.3 percent for 1977). From 1974 to 1977, the percentage of 

respondents in the lower income categories declined, but they increased 

in the upper income categories. More of the respondents were residents 

of rural areas and/or lived in SMSA's than were rural residents and/or 

living in a non-SMSA area. For this sample, the difference in urban

ization and metropolitanization was slight, so only the SMSA residence 

versus non-SMSA residence was used in the analysis. 

In order to verify that the ten percent sub-sample was similar to 

the original data, a comparison was made with (1) a one percent sample 

drawn from the original data and (2) data from the Current Housing 

Reports (U.S. Department of Commerce) for 1974 and 1977 on selected 

pertinent variables. The three samples compare favorably on the follow

ing variables: principal mode of transportation used, and one-way 

distance and time traveled by the houshold head in the journey to work 

(Table III). 

Instrumentation 

The Annual Housing Survey is a "joint undertaking of the u.s. 

Department of Housing and Urban Development (HUD) and the Bureau of the 

Census" (U.S. Department of HUD, 1979, p. 5). It was first conducted in 

1973 and is an effort by the federal government to determine quantity 

and quality of America's living environments in a comprehensive and 

timely manner. According to the U.S. Department of HUD (1979), 



The Annual Housing Survey consists of two parts: (1) a na
tional sample of housing units from urban and rural areas to 
be examined every year; and (2) metropolitan area samples from 
60 selected Standard Metropolitan Statistical Areas (SMSA's), 
including the largest and many of the smaller, fast-growing 
ones, with one-fourth of them examined every fourth year (p. 
6). 
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The first Annual Housing Survey data for the nation as a whole were 

available in early 1975 (conducted from August to October, 1974). 

According to the 1979 U.S. Department of HUD publication, A Guide 

to the Annual Housing Survey, the Survey was designed to fulfill several 

needs. Some of these are: 

-Permit a year-to-year comparison of the number of housing 
units in the United States, broken down by type, location, and 
whether renter- or owner-occupied or vacant. 

-Give comparative information on the price of housing and on 
the level of rents. 

-Determine to what extent those people who move during the 
year upgrade their housing. 

-Provide information on where "movers" come from and the 
reasons for their move (p. 7). 

Only a small percentage of the available data were utilized for 

this study. Samples of the instruments used in the 1974 and 1977 Sur-

veys are included in Appendix B. 

Methodology 

The original data for the Housing Survey were gathered by Census 

Bureau interviewers. An introductory letter was sent to inform the 

residents of the purpose of the study and alert them to the impending 

visit by interviewers. Households in the selected units that were 

occupied were directly interviewed. For unoccupied units, information 

was obtained from landlords, rental agents, or neighbors (U.S. Department 



TABLE II 

SELECTED CHARACTERISTICS OF SAMPLE BY YEAR* 

Characteristics 

Education of Household Head 
No School 
Kindergarten-Grade 8 
Grades 9-12 
1-4 Years of College 
5+ Years of College 

Age £!. Household Head 
14-29 
30-44 
45-59 
60+ 

}iarital Status of Household Head 
Married 
Widowed 
Divorced/Separated 
Never Married 

Race of Household Head ----White 
Black 
Other 

Sex of the Household Head 
Male--

Female 

Number of Household Cars 
None 
One 
Two 
Three 
Four or More 
Not Applicable 

Tenure 
Own or Buying 
Rent for Cash 
No Cash Rent 

Urban/Rural Residence 
Urban 
Rural 

1974 

% 

.68 
20.59 
45.58 
18.16 

6.09 

16.81 
23.98 
24.29 
26.02 

63.45 
12.39 

7.87 
7.39 

81.77 
8.26 
1.07 

71.42 
19.68 

14.04 
44.37 
25.65 
4.83 
1.22 
9.89 

61.27 
26.65 
3.18 

57.35 
42.65 
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1977 

% 

.71 
14.21 
36.36 
18.36 
6.13 

14.60 
21.81 
18.69 
20.67 

50.93 
9.60 
8.51 
6.73 

66.90 
7.68 
1.19 

58.53 
17.24 

58.53 
36.03 
22.29 
4.81 
1.22 

24.23 

51.28 
22.32 

2.17 

59.53 
40.47 



Characteristics 

Income 
0-$10,000 
10,001-20,000 
20,001-30,000 
30,001-40,000 
40,001-49,999 
50,000+ 

SMSA/Non-SMSA Residence 
SMSA 
Non-SMSA 

TABLE II (Continued) 

1974 

% 

43,90 
31.79 

9.57 
3.02 
0.91 
0.93 

56.08 
43.92 
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1977 

% 

31.30 
25.66 
12.06 
4.24 
l. 76 
l. 75 

57.48 
42.52 

*Note: Percentages will not add up to 100 percent due to "not appli
cable" responses. Except where noted, these percentages are 8.90 
for 1974 and 24.23 for 1977. 

TABLE III 

COMPARISON OF THREE VARIABLES, BY PERCENTAGES, 
FROM THE CURRENT HOUSING REPORTS (CHR) 

WITH THE TEN PERCENT SAMPLE AND 
THE ONE PERCENT SAMPLE 

Variable 1974 1977 

CHR 10% SamE• 1% SamE• CHR 10% SamE• 1% SamE• 
N=50639 N=4328 N=436 N=51699 N=4035 N=425 

PrinciEal Trans. 
Mode Used: 

Drives Self 69.0 68.8 68.8 70.1 71.0 71.8 
Carpool 14.1 14.4 13.3 16.2 16.3 17.6 
Mass. Trans. 5.9 4.5 5.5 5.4 4.1 2.6 
Bike/Motor-

cycle 1.1 0.9 0.2 0.5 0.3 0 
Taxicab 2.1 0.3 1.1 0.1 0.2 0 
Walks Only 3.9 4.3 3.2 3.7 3.8 4.2 
Other means 1.9 2.0 0.9 0.4 0.4 1.4 
Works @ Home 3.0 4.2 5.7 2.3 3.6 2.3 
Not Reported 0.7 0.7 1.1 0.3 0.3 0 
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TABLE III (Continued) 

Variable 1974 1977 

CHR 10% SamE. 1% SamE. CHR 10% SamE• 1% SamE. 
N=50639 N=4328 N=436 N=51699 N=4035 N=425 

One-Waz Distance 
to Work: 
lm"i.1'e 13.3 15.1 16.7 8.3 8.2 8.9 

1-4 miles 23.1 21.5 22.5 26.7 24.1 27.3 
5-9 miles 20.5 20.5 20.4 17.0 17.4 12.9 
10-29 miles 30.2 30.0 26.1 27.1 28.0 23.8 
30-40 miles 5.1 5.4 5.7 4.2 5.3 6.6 
50 miles 1.9 2.4 3.4 1.3 1.5 3.1 

One-Waz Distance 
to Work: 

Works @ Home 2.6 3.6 2.3 
No Fixed Place 4.2 3.9 3.4 11.6 11.1 13.9 
Not Reported 1.6 1.7 1.6 1.1 0.8 1.2 

One-Waz Time 
to Work: 

iS min. 38.4 39.0 42.7 31.5 30.3 34.3 
15-29 min. 29.8 29.1 28.0 30.9 31.3 24.9 
30-44 min. 15.5 15.1 11.2 13.4 14.0 12.0 
45-59 min. 5.7 5.7 6.0 4.8 4.8 4.9 
60-89 min. 3.8 3.9 4.6 3.2 3.3 6.3 

90 min. 1.2 1.7 1.8 1.1 1.0 0.9 
works @ Home 2.6 3.6 2.3 
No Fixed Place 4.2 3.9 3.4 11.6 11.1 13.9 
Not Reported 1.3 1.5 2.3 0.3 0.5 0.2 

of HUD, 1979). All information gathered was strictly confidential, and 

aggregated to protect individual and household privacy. In addition, 

participation was voluntary and required the consent of the participant. 

The data gathered were compiled and made available to the public in the 

form of the Current Housing ReEorts (U.S. Department of Commerce, 1976; 

1979) which gives selected types of information of the characteristics 
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of the respondents and various aspects of the survey. In addition, all 

of the data were also transferred to computer data tapes by Columbia 

University personnel and made available to the public. The most common 

form of compilation is longitudinally linkable data from the years which 

have been completed and data are available for both the National sample 

and the SMSA's which have been surveyed. The years of 1974 and 1977 

were chosen for this study. Complete data for the nation as a whole was 

first available in 1974, and 1977 was the most recent year with complete 

data available. The data used were taken from the AHS Public Use data 

tapes which contain longitudinally linked national data for 1974 through 

1979. Data from 1978 and 1979 contained only the U.S. Bureau of the 

Census core data and did not contain data that were complete enough to 

be utilizied for this study. Only 15 of the over 600 available vari

ables were used. 

Research Design and Analysis 

This study was designed to explore the head of household's journey 

to work in terms of residential locational patterns. First of all, the 

categorized one-way commuting distances traveled by household heads were 

compared for differences from 1974 to 1977. The categorized one-way 

commuting times were also compared for differences from 1974 to 1977. 

The chi-square statistic was used to determine significant differences 

among the proportions of commuters in the distance and time categories 

over time. 

Then these main relationships (time and distance with year) were 

analyzed in terms of several control variables, including: transporta

tions mode used in the journey to work by household head, regions of the 
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United States, whether the household lived inside or outside an SMSA, 

and the tenure to income variables of property value to income ratio for 

homeowners and rent as percentage of income for renters (see Figure 1). 

First the chi-square statistic was used to test the differences found in 

the categories of the control variable in terms of categories of the 

main variable, one at a time. This process was used to test the rela-

tionships among the distance and time variables for 1974 and 1977 in 

terms of the control variables mentioned above and in a further analysis 

of some of the relationships of the control variables among themselves. 

Main Variables 

Year 
D·istance 

Time 

Control Variables 

Transportation Mode 
Region 

SMSA/Non-SHSA 
Property Value to Income 

Rent as Percentage of Income 

Figure 1. Selected Variables: Hain and Control 

The process of elaboration was used with the gamma statistic to 

test for significant associations among the categories of each control 

variable in terms of the main relationship being studied. Mueller et 

al. (1977) states that elaboration is "the analysis of the relationship 

between two categorized variables within subdivisions of a third (and 

possibly a fourth or fifth) variable" (p. 223). In this type of anal-

ysis, two types of relationships are studied. First, the relationship 

between the two main variables are "partialled out" in terms of cate-

gories of the control variable of interest. The calculated gamma values 
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for each of these partial associations was examined for similarities. 

Then the "marginal relationships" between the control variable and each 

of the main variables is tested for significance using chi-square. In 

all cases, the level of significance for chi-square was established as 

p(.Ol as the minimum acceptable for this research. For example, the 

first elaboration examined the original relationship between distance 

traveled to work between 1974 and 1977 and was partialled out for the 

control variable of mode of travel, i.e. for each category of transpor

tation mode used (drive alone, carpool, public transit or other), the 

relationship among distances traveled between 1974 and 1977 were ex

amined. The the marginal relationships of transportation mode used by 

year and transportation mode used by distances traveled were examined. 

Figure 2 shows this analysis graphically. It should be noted that the 

relationships are connected with a circled "equals" sign. This is to 

alert the reader to the fact that this is not necessarily a true arith

metic equations where one side equals the other side. Though originally 

designed to be additive, this only holds true for certain statistics 

such as theta. In this case, using the gamma statistic, the elaboration 

represents a way of looking at the variables to determine the extent of 

association that holds true for the original relationship when intro

ducing a third, control variable. For this example, the control variable 

is the mode of transportation used with the categories of "drives alone," 

"carpools," "public transit," and "other" means partialled out. 

Summary 

Data from the National Housing Survey Public Use data tapes were 

analyzed for the years 1974 and 1977 in terms of the household heads' 



Figure 2. Example of Elaboration using the Variables of Year, Time 
Traveled and Mode of Transporation Used 
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journey to work and residential location. A ten percent sample of the 

AHS sample was utilized, giving a total sample size of 9545 for 1974 and 

9641 for 1977. Discounting missing data, the actual sample sizes avail-

able for research were approximately 7832 for 1974 and 7721 for 1977. 

Comparisons of the three main variables utilized in this research on the 

ten percent sample and a one percent sample also drawn from the data 

tapes with data from the Current Housing Reports (U.S. Department of 

Commerce, 1976 and 1979) for 1974 and 1977 published by HUD and the 

Bureau of the Census revealed no substantial differences among the per-

centages found in the three sources of data. 

The data were analyzed first in terms of differences among the 

categories for times and distances traveled by year for household heads. 

The chi-square statistic was used to measure the strength of these 

differences. Then these main variables were elaborated in terms of 

several control variables, including transportation mode used, region of 

the u.s., SMSA/Non-SMSA residence, and two tenure to income variables. 

The gamma statistic was used to examine the relationships among the 

categories of the control variable for each partial association tested. 

The marginal relationships were tested using the chi-square statistic. 

The level of significance of chi-square used for this research was 

p( .01. 



CHAPTER IV 

ANALYSIS OF DATA 

Introduction 

This chapter contains the analysis of data. The ch~-square statis

tic was used to test the significance of differences among the pertinent 

variables. Due to the large sample size, however, several of the rela

tionships were significant at the 0.0001 level, though with varying 

degress of strength. Consequently the data were further analyzed by 

elaboration and the gamma statistic was used to "partial out" the re

lationship between the two main variables across the categories of a 

third (control) variable. The possible relationship between each con

trol variable with either of the main variables (or "marginal relation

ship") was also examined. 

Analysis by Research Question 

Each research question was analyzed separately. The first two 

questions were based on a comparison of differences from 1974 to 1977 

among the categories of distance and time traveled by household heads in 

their journey to work. Figure 1 illustrates the variables used in this 

study. Analysis of the marginal relationships between 1974 and 1977 and 

the control variables including tranpsortation mode used in the journey 

to work, region of the United States, SMSA/Non-SMSA residence, property 

value to income and rent as a percent of income follow. The data were 

44 
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analyzed in preparation for the later analysis of the main variables by 

the control variables in order to better understand the "partial" rela-

tionships studied in the final sections. Chi-square was utilized for 

these analyses. 

The remaining analyses consisted of the "partial" relationships of 

two variables in relation to categories of a third (control) variable. 

Questions three through seven dealt with distance traveled by year in 

terms of the control variables of transportation mode, region of the 

United States, metropolitan/non-metropolitan residence and the two 

tenure to income variables. Questions eight through thirteen consisted 

of the time traveled by year in the journey to work analyzed by cate-

gories of the same control variables as were used in the distance anal-

yses. The final questions explore some of the relationships among the 

control variables themselves. The questions in these sections were 

analyzed first in terms of differences among the categories of the 

control variable for the two main variables using the chi-square sta-

tistic. Then they were further analyzed in terms of association using 

the gamma statistic across categories of the control variable. 

Distance .!£_ ~ .£x_ ~ 

Question 1: Did the categorized, one-way distance traveled by 
household heads in the journey to work change significantly 
from 1974 to 1977? 

For both 1974 and 1977, people who work at home were included in 

the "less than 1 mile" category. Comparison of the distances traveled 

to work by household heads in 1974 to 1977 showed a decrease in the 

proportions among commuters in several categories but not in the "1-4 

mile" "10-19 mile" and "30-39 mile" categories. Of particular note was 
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the decrease in commuters who traveled more than 50 miles to the work-

place. There was a substantial increase in the percentage of commuters 

whose workplace varies (2.3 percent in 1974 as compared to 4.8 percent 

commuters in 1977). This group of commuters was removed from the analy-

sis in order to better examine changes in the actual distance traveled. 

The differences among the distances of journey to work by household 

heads between 1974 and 1977 were significant (Table IV). 

Question 2: Did the categorized, one-way time traveled by 
household heads in the journey to work change significantly 
from 1974 to 1977? 

For both 1974 and 1977 people who worked at home were included in 

the "less than 15 minute" category. The times spent in the journey to 

work by household heads were compared for 1974 and 1977 (Table V). 

There was a decrease in the percentages of commuters for each time 

category from 1974 to 1977 except in the "15-29 minute" category where 

the percentage remained about the same for both years. There was a sub-

stantial increase noted in the percentages of commuters whose workplace 

varied (2.5 percent in 1974 as compared to 5.8 percent for 1977). This 

group was removed from the analysis in order to study actual times and 

how they may have changed. The chi-square analysis revealed a signifi-

cant difference in the time spent in the journey to work between 1974 to 

1977. 

Marginal Relationships 

The marginal relationships were the crosstabulations of the various 

control variables by each of the main variables used in the following 
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TABLE IV 

JOURNEY TO WORK DISTANCE BY YEAR 

Distances in Miles 1974 1977 

% % 
Less than 1 mile 16.1 13.4 

1-4 miles 22.8 27.3 

5-9 miles 21.3 19.8 

10-19 miles 21.3 23.3 

20-29 miles 9.7 8.5 

30-39 miles 4.2 4.4 

40-49 miles 1.8 1.6 

Over 50 miles 2.8 1.7 

N 4087 3553 

"j..2=37.49, d£=7' p(0.0001 

TABLE V 

JOURNEY TO WORK TIME BY YEAR 

Time in Minutes 1974 1977 

% 
Less than 15 min. 4i:.2 

15-29 min. 30.8 35.4 

30-44 min. 16.0 15.9 

45-59 min. 6.1 5.4 

60-89 min. 4.1 3.7 

Over 90 min. 1.8 1.2 

N 4097 3567 

X2 =23.13, d£=5 'p< 0. 0003 
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sections. These particular analyses were included here because they 

were of general interest to more than one of the questions analyzed 

later in the paper and to give a better picture of the overall character

istics of the relationships studied. In each case, the control vari

ables were studied in terms of change from 1974 to 1977. The other 

marginal tables that were pertinent to specific questions were included 

in that section for easier interpretation. 

The first relationship of interest was the transportation mode used 

in the journey to work by year. For transportation mode used, car

pooling included respondents who drove or rode with others in a private 

automobile. Public transportation included railroads, buses/streetcars, 

subways/els and taxicabs. The "other" category included walking, riding 

a bicycle/motorcycle, or any other means of movement not included in the 

above categories. This analysis looked at changes from 1974 to 1977 in 

the proportions of commuters using each of the four categories of trans

portation mode. There was a significant difference among the travel 

modes used from 1974 to 1977 (Table VI). 

The second relationship to be analyzed was the proportion of res

pondents by region for 1974 to 1977. The regions used included the u.s. 

Bureau of the Census Regions: Northeast, North Central, South and West. 

(Figure .3, Appendix A).. The chi-square value was significant (Table 

VII). 

The proportions of respondents who lived inside and outside Stand

ard Metropolitan Statistical Areas (SMSA's) were also analyzed by year. 

Inclusion in an SMSA is based on the U.S. Bureau of the Census defini

tion of an SMSA (p. 9). There were no significant differences in the 

proportions of SMSA/Non-SMSA respondents for 1974 and 1977 (Table VIII). 



TABLE VI 

TRANSPORTATION MODE USED BY YEAR 

Transportation Mode 1974 

Drives Alone 

Carpools 14.5 

Public Transportation 4.7 

Other 11.5 

N 4296 

X2=30.14, df=3, p<O.OOOl 

TABLE VII 

REGION OF THE UNITED STATES BY YEAR 

Region 

Northeast 

North Central 

South 

West 

N 

~=12.86, df=3, p<0.0049 

1974 

% 
zz-:7 

26.4 

34.6 

16.3 

7832 
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1977 

16.4 

4.3 

8.1 

4024 

1977 

26.6 

35.1 

17.7 

7721 

The last two control variables which were analyzed by year were the 

tenure to income variables. These two variables were calculated to 

determine the housing cost burden of a household based on it's tenure 

status. The one for homeowners was called property value to income 
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TABLE VIII 

SMSA/NON-SMSA RESIDENCE BY YEAR 

Residence Status 1974 1977 

% % 
SMSA 56.1 5~5 

Non-SMSA 43.9 42.5 

N 8830 6723 

): 2=3.11' df=l, p(0.0776 

ratio. It was based on the household's reported property value in 

relation to reported income. The other, for renters, was based on rent 

as percentage of income. The actual ratios and percentages were categor-

ized into high and low, based on the hypothetical measure commonly used. 

The measure of 25 percent or a ratio of .25 was considered the maximum 

percentage that a household should pay for its housing. This translates 

into an actual 25 percent of income for renters, but for homeowners, 

this was equivalent to spending approximately two-and-one-half times the 

yearly income on a dwelling. The high category included all values over 

25 percent (renters) or the ratio of .25 (homeowners). Both of these 

tenure to income variables were analyzed in terms of the proportions of 

respondents for the years 1974 to 1977. A significant difference was 

found in the proportions by year (Tables IX and X). 

The foregoing analysis of selected marginal relationships was 

conducted to clarify the following questions. The sections that follow 

contain analyses of the data by research question. These analyses 

include the chi-square test of differences and elaboration of the main 

variables by the control variables using the gamma statistic. 



TABLE IX 

PROPERTY VALUE TO INCOME BY YEAR 

Property Value to Income 1974 

Low 

High 33.3 

N 2975 

j? = 17.26, df=l, p(O.OOOl 

TABLE X 

RENT AS PERCENTAGE OF INCOME BY YEAR 

Rent as Percentage of Income 1974 

Low 

High 34.5 

N 1679 

~2=20.37, df=3, p(0.0001 

Distance .!£_ Work and Year .£1. 

Transportation Mode Used 

1977 

% 
61.5 

38.5 

2922 

1977 

41.7 

1605 

Questions 3: Did the relationship between the distance tra
veled by household heads in the journey to work in 1974 to 
1977 vary by type of transportation mode used? 

51 

The distance traveled by household heads in 1974 and 1977 was ana-

lyzed in terms of the primary transportation mode used by the household 

head in the journey to work. The percentages of commuters who used the 
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various modes of transportation differed significantly between 1974 and 

1977 for those who drove alone and for commuters in the "other" cate

gory, but was not significant for those who carpooled or used public 

tranportation. The percentages of commuters who drove alone decreased 

for the following categories: "under 1 mile," "5-9 miles," and in the 

categories over 20 miles, except in the "40-49 mile" category where the 

percentage stayed about the same. The most substantial change in the 

"other" category of commuters was the increase in the percentages of 

commuters who traveled less than one mile to the workplace. All of the 

other categories of distance showed a decrease in the percentage of 

commuters in the "other" category (Table XI). 

Examination of the partial relationships among the distances trav

eled by year for mode of transportation used showed that only the com

muters in the "other" category had a moderately significant, negative 

gamma value. Among the other three categories, there was a consistency 

across the years but the gamma values were negative and low. A negative 

gamma meant that from 1974 to 1977 there was a decrease in the distance 

traveled to work, on the average, for commuters in this study. More 

information on the characteristics of the commuters in the "other" 

category would be necessary to determine why it was significant (Table 

XI). 

There was a significant difference among the travel modes used by 

household heads for both years combined over the categorized distances 

traveled. Over 80 percent of the commuters in the "other" category 

traveled less than one mile in their journey to work. Many of these 

commuters include bicyclists and walkers so shorter distances were 

logical for them. Most of the commuters in the other three categories 



Distance 

Drive Alone a 

1974 1977 
---r -r 

Under 1 mile 8.9 7.3 

1-4 miles 25.5 30.5 

5-9 miles 24.3 22.8 

10-19 miles 23.9 25.0 

20-29 miles 9.7 7.7 

30-39 miles 4.2 3.9 

40-49 miles 1.2 1.5 

Over 50 miles 2.3 1.3 

N 2797 2495 

~t2=31.59, df=7, p(0.0001, "l= -0.042 
,X-2 =11.91, df=7, p<0.1035, l"= -0.008 
~X.2=6.91, df=7, p(0.4389, Y= -0.033 

X-2 =21.69, df=7, p<0.0029, y=-.337 

TABLE XI 

DISTANCE TRAVELED AND YEAR BY 
MODE OF TRANSPORTATION USED 

Mode of Transportation 

Caq~ool 
b Pub lice 

1974 1977 1974 1977 
-r -r -r -r 

4.3 2.6 2.5 0.6 

18.8 21.7 28.5 35.9 

19.5 17.4 22.3 19.5 

27.6 28.4 24.4 21.4 

13.3 15.5 14.2 10.7 

7.0 8.5 2.5 s.o 

4.7 2.4 2.5 3.8 

4.8 3.5 3.1 3.1 

501 580 197 159 

Other 
1974 
-r 
78.2 

9.1 

5.1 

4.0 

1.9 

0.4 

0.2 

1.1 

473 

d 

1977 
-r 
87.9 

8.3 

0.3 

1.6 

1.0 

0.3 

o.o 

0.6 

315 

V1 
w 
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traveled between one and thirty miles, one-way, to their workplace 

(Table XII). 

TABLE XII 

DISTANCE TRAVELED AND MODE OF 
TRANSPORTATION USED 

Distance Mode of Transportation 

Drive Alone Caq~ool Public Other 
% % % % 

Under 1 mile 8.16 3.47 1.69 82.11 

1-4 miles 27.83 20.24 31.74 8.76 

5-9 miles 23.60 18.45 21.07 3.17 

10-19 miles 24.41 28.03 23.03 3.05 

20-29 miles 8.71 14.39 12.64 1.52 

30-39 miles 4.04 7. 71 3.65 0.38 

40-49 miles 1.34 3.56 3.09 0.13 

Over 50 miles 1.89 4.15 3.09 0.89 

N 5292 1181 356 788 

X2 =3362.21, df=21, p(0.0001 

A significant difference among the modes of transportation used in 

the journey to work by household heads was found in terms of distance 

traveled and year. The "other" category of commuters was moderately 

correlated with the distance and year. Transportation modes used were 

significantly different for the distances traveled by household heads. 



Distance to Work and Year .!:I. Region .£!.. the U.S. 

Question 4: Did the relationship between the distance trav
eled by household heads in the journey to work in 1974 and 
1977 vary by region of the u.s.? 
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The distances traveled by household heads in 1974 and 1977 were 

analyzed by region of the United States. There was no significant 

difference among the four regions (Northeast, North Central, South and 

West) in terms of distance traveled by year. The general pattern in the 

proportions of commuters in the distance categories by year were some-

what similar for all regions. However, the Western region was the most 

similar between the two years in terms of the distance traveled as 

compared to the other regions, where the differences between the years 

tended to be more substantial. 

The relationship between regions for distance traveled and year was 

not significantly correlated. There was an inconsistency noted among 

the gamma values with the gammas for two regions positive and two were 

negative, but no elaboration by region was found (Table XIII). "No 

elaboration" meant that the original relationship between the distance 

traveled and year remained essentially the same across categories of the 

control variable, region, and that region was negligibly related to year 

and distance traveled. 

There was a significant difference in the proportions of commuters 

in the various categories of distance traveled by commuters in different 

regions of the United States, with the two years combined. There tended 

to be a higher percentage of commuters from the North Central region in 

the "under 1 mile" category and a higher percentage of Westerners in the 

"1-4 mile" category. The Northeast region had a higher percentage of 

commuter in the "10-19 mile" category (Table XIV). 



TABLE XIII 

DISTANCE TRAVELED AND YEAR BY 
REGION OF THE U.S. 

Distance Region 

Northeast8 North Central 
b 

South 
c 

% % % 
19741977 1974 1977 19741977 

Under 1 mile 12.1 11.4 20.7 15.9 16.3 12.6 

1-4 miles 20.9 28.2 22.4 27.6 23.2 27.0 

5-9 miles 21.7 18.6 19.0 20.0 22.0 19.9 

10-19 miles 25.0 25.3 22.9 22.9 19.4 23.2 

20-29 miles 11.2 7.6 8.6 8.1 9.5 8.3 

30-39 miles 4.4 4.8 3.6 3.6 4.3 5.3 

40-49 miles 1.7 1.7 1.4 1.2 1.9 1.6 

Over 50 miles 3.0 2.4 1.4 0.7 3.4 2.1 

N 940 708 1112 991 1348 1203 

:t2 =17.00, d£=7' p<O.Ol74, 'f=-0.070 
~2=14.74, d£=7, p<0.0395, "(=0.008 
~~2=21,79, d£=7, p<0.0028,4f=0.016 

')[2 =3.55, d£=7, p<0.8291, "'(=-0.008 
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West 
d 

,.-
1974 1977 

13.1 13.1 

24.9 26.9 

22.7 20.6 

22.6 22.0 

9.0 10.3 

3.9 3.3 

1.5 2.2 

2.3 1.9 

687 651 

No significant difference was found among the regions in terms of 

the distances traveled by household heads for 1974 and 1977. No elabor-

ation by region was found. The marginal relationship between 

distance traveled and region was significant. 



TABLE XIV 

DISTANCE TRAVELED AND 
REGION OF THE U.S. 

Distance Region 

Northeast North Central South West 
% % % --r 

Under 1 mile 11.83 18.45 14.54 13.08 

1-4 miles 23.97 24.82 25.01 25.86 

5-9 miles 20.39 19.45 20.97 21.67 

10-19 miles 25.12 22.92 21.21 22.27 

20-29 miles 9.65 8.37 8.94 9.64 

30-39 miles 4.55 3.61 4.78 3.59 

40-49 miles 1. 70 1.33 1. 76 1.79 

Over 50 miles 2.79 1.05 2.78 2.09 

N 1648 2103 2551 1338 

'K-2 =70.78, df=21, p<0.0001 

Distance .12. Work and Year J?L 

SMSA/Non-SMSA Residence 

Question 5: Did the relationship between the distance 
traveled by household heads in the journey to work in 
1974 and 1977 differ by location inside and outside 
SMSA's? 
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There was a significant difference in the proportions of household 

heads in the categories of distance traveled from 1974 to 1977 for the 

residents of SMSA's but there was not a significant difference for those 

who lived outside SMSA's. While the percentages of commuters in each 
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distance category decreased or stayed about the same between 1974 and 

1977 for the Non-SMSA residents, there were increases in the following 

categories for those who lived inside SMSA's: "1-4 miles," "30-39 

miles," and "40-49 miles," while the other categories showed an overall decrease 

in the proportions of commuters. Analysis of the relationship among the 

distances traveled by year for the residents inside and outside SMSA's 

by the gamma statistic showed a negative relationship which was consis-

tent for both SMSA/Non-SMSA residence. However, the gamma values were 

small and were considered negligible (Table XV). 

TABLE XV 

DISTANCE TRAVELED AND YEAR 
BY SMSA/NON-SMSA RESIDENCE 

Distance SMSAa Non-SMSA b 

1974 1977 1974 1977 
.% l z z 

Under 1 mile 10.3 8.5 24.6 21.4 

1-4 miles 22.6 27.2 22.9 27.6 

5-9 miles 25.3 22.3 15.0 15.6 

10-19 miles 25.3 27.0 17.4 17.3 

20-29 miles 10.7 8.6 7.9 8.3 

30-39 miles 3.3 4.1 5.2 4.8 

40-49 miles 1.1 1.4 2.6 1.9 

Over 50 miles 1.4 0.9 4.4 3.1 

N 2469 2211 1618 1342 

aX2 =30.53, df=7, p<0.0001, 'Y=-0.014 
bX?=lS .1s, df7. p(0.0341, 'Y'=-0.009 
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There was a significant difference among the proportions of SMSA 

and Non/SMSA commuters in the distance traveled for 1974 and 1977 com

bined. The only distance categories where the percentages of respon

dents who lived outside SMSA's were substantially higher than the propor

tions of respondents inside SMSA's were the "under 1 mile" and "over 50 

mile" categories. In the remaining categories, the SMSA proportions 

were higher or approximately equal to the Non-SMSA percentages (Table 

XVI). 

TABLE XVI 

DISTANCE TRAVELED BY SMSA/NON-SMSA RESIDENCE 

Distance 

Under 1 mile 

1-4 miles 

5-9 miles 

10-19 miles 

20-29 miles 

30-39 miles 

40-49 miles 

Over 50 miles 

N 

~2=443.50, df=7, p(0.0001 

SMSA Non-SMSMA 

% % 

9.47 23.18 

24.79 25.03 

23.91 15.24 

26.11 17.33 

9.68 8.07 

3.68 5.03 

1.22 2.30 

1.15 3.82 

4680 2960 
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\fuile a significant difference was indicated for residents inside 

SMSA's in terms of the proportions of commuters in the distance categor-

ies by year, no significant difference was found for commuters who 

reside outside SMSA's. There was not a significant relationship between 

SMSA/Non-SMSA residence and the distance traveled by year. The marginal 

relationship between SMSA/Non-SMSA residence and distance traveled for 

1974 and 1977 combined was significant. 

Distance .!_£Work and Year E.x. 

Property Value to Income Ratio 

Question 6: Did the relationship between the distance 
traveled by household heads in the journey to work in 
1974 and 1977 vary according to property vale to income 
ratio for homeowners? 

The proportions of homeowner household heads differed significantly 

in terms of distance traveled in 1974 versus 1977 for respondents who 

reported their property value to income ratio as .25 or less. However, 

for homeowners whose property value to income ratio was greater than 

.25, there was no significant difference in the distances traveled for 

1974 and 1977. There were no striking differences between the propor-

tions of commuters from 1974 to 1977, in the "low" category. Most of 

the percentages stayed about the same with the exception of the decrease 

in commuters in the "under 1 mile" category and increased in proportions 

in the "1-4 mile" and "10-19 mile" categories. The gamma values were 

positive and low, indicating no correlation between the categories of 

property value to income in terms of distance traveled by year (Table 

XVII). The differences between the "high" and "low" categories of 

property value to income ratios were not significant in terms of the 

distance traveled by the household with the two years combined (Table 

XVIII). 



TABLE XVII 

DISTANCE TRAVELED 
VALUE TO 

Distance 

Low a 

1974 1977 
""%"" ""%"" 

Under 1 mile 1l.3 7.1 

1-4 miles ' 22.9 25.9 

5-9 miles 21.7 21.2 

10-19 miles 23.6 26.6 

20-29 miles 11.5 10.1 

30-39 miles 4.7 5.7 

40-49 miles 1.9 1.5 

Over so miles 2.4 1.9 

N 1567 1302 

:t2 =22.37' df=7' p<:0.0022, "(=0.029 
} 2 =11.04, df=7' p<0.1370, "'(=0.043 

AND YEAR BY PROPERTY 
INCOME RATIO 

Property Values to Income 

Highb 
1974 1977 
""%"" ""%"" 
i2.5 8.6 

24.5 25.8 

21.2 21.5 

21.9 24.7 

11.9 10.5 

3.5 6.0 

1.8 1.2 

2.7 1.7 

511 582 
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There was a significant difference only for the low category of 

property value to income in terms of the distance traveled in the jour-

ney to work by household heads for 1974 and 1977. There was no elabo-

ration between the two categories of property value to income and 

distance traveled by year. There was no significant difference among 

the distances in proportions of respondents who reported high versus low 

property value to income ratios. 



Distance 

Under 1 mile 

1-4 miles 

5-9 miles 

10-19 miles 

20-29 miles 

30-39 miles 

40-49 miles 

Over 50 miles 

N 

TABLE XVIII 

DISTANCE TRAVELED BY PROPERTY VALUE 
TO INCOME RATIO 

Property Value to Income 

Low 
% 

9.38 

24.26 

21.47 

24.96 

10.91 

5.15 

1. 71 

2.16 

2869 

X-2 =2.43, d£=7, p<.9325 

Distance.!£ Work and Year ~Rent 

~ Percentage of Income 

10.43 

25.16 

21.32 

23.42 

11.16 

4.85 

1.46 

2.20 

1093 

Question 7: Did the relationship between the distance traveled 
by household heads in the journey to work in 1974 and 1977 
vary according to rent as percentage of income for renters? 
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No significant difference was indicated between 1974 and 1977 in 

terms of distance traveled when rent as percentage of income was control-

led. The gamma values indicated a negative, but essentially negligible 

relationship between the categories of the control variable, rent as 

percentage of income, and the proportions of respondents in each of the 
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distance categories by year (Table XIX). The marginal relationship 

between the proportions of household heads who reported a high rent as 

percentage of income as compared to those who reported low on this 

variable was not significant in relation to the distances traveled to 

work (Table XX). 

There was no significant difference found between the high and low 

categories of renters who traveled various distances in their journey to 

TABLE XIX 

DISTANCE TRAVELED BY YEAR BY RENT 
AS PERCENTAGE OF INCOME 

Distance Rent as Percentage of Income 

Low 
a 

1974 1977 1974 -,- ~ ~ 

Under 1 mile 11.48 12.30 17.47 

1-4 miles 28.47 33.78 27.05 

5-9 miles 23.21 20.89 20.21 

10-19 miles 22.97 20.15 23.29 

20-29 miles 7.42 7.70 6.85 

30-39 miles 3.11 2.22 3.08 

40-49 miles 1.67 1. 78 1.03 

Over 50 miles 1.67 1.19 1.03 

N 836 675 292 

~X2=7.65, df=7, p<0.364o, T= -o.o73 
t 2 =10.94, df=7, p<0.1414,-{= -0.074 

Highb 
1977 
~ 

13.87 

36.45 

20.97 

21.29 

5.48 

0.97 

0.65 

0.32 

310 
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work. In addition, no relationship between the categories of the con-

trol variable were found in terms of the distance to year relationship. 

The marginal relationship between the rent as percentage of income and 

the distances traveled by household heads in the journey to work was not 

significant. 

Transportation Mode Used 

Question 8: Did the relationship between the time traveled by 
household heads in the journey to work in 1974 and 1977 vary 
by transportation mode used? 

Distance 

Under 1 mile 

1-4 miles 

5-9 miles 

10-19 miles 

20-29 miles 

30-39 miles 

40-49 miles 

Over 50 miles 

N 

TABLE XX 

DISTANCE TRAVELED BY RENT AS PERCENTAGE 
OF INCOME 

Rent as Percentage of Income 

LO\o1 

% 

11.85 

30.84 

22.17 

21.71 

7.54 

2. 71 

1.72 

1.46 

1511 

~2=12.02, df=7, p(0.0999 

High 
% 

15.61 

31.89 

20.60 

22.26 

6.15 

1.99 

0.83 

0.66 

602 
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The time of the journey to work for household heads in 1974 and 

1977 was significantly different for commuters who drove alone but was 

not significant for the other three categories. For the commuters who 

drove alone, the general trend noted was a decrease in all categories of 

time except in the "15-29 minute" one where a slight increase was noted. 

However, for the categories of times traveled between the years, the 

proportion of carpoolers and those who used public transportation had 

mixed results. Both had an increase in commuters who traveled "30-44 

minutes" from 1974 to 1977, and carpoolers had an increase in the pro

portion of commuters who were in the "45-59 minute" category (Table 

XXI). 

The gamma values were low and indicated no elaboration of time 

traveled for household heads by year in terms of the transportation mode 

used. The marginal relationship between the times traveled was sig

nificant beyond the 0.0001 level. Of particular note was the large 

proportion of commuters in the "other" category who travel less than 15 

minutes to work or work at home. In addition, about 50 percent of the 

people who traveled by public transportation lived 15-44 minutes from 

their workplace. The largest percentage of commuters who drove or 

carpooled traveled less than 45 minutes in their journey to work (Table 

XXII). 

A significant difference was indicated for the time traveled by 

household heads in the journey to work from 1974 to 1977 for commuters 

who drive alone to work but no_significant difference was indicated for 

commuters who carpool, use public transportation or other means of 

travel. No elaboration by transportation mode was indicated for times 

traveled by year. The marginal relationship between the time of travel 

for the two years combined by transportation mode used was significant. 



Time 

Drive Alone a 

1974 
% 

Less than 15 min. 39.8 

15-29 min. 34.2 

30-44 min. 16.5 

45-59 min. 5.3 

60-89 min. 3.0 

Over 90 min. 1.2 

N 2802 

:x.-2 =19.35, df=S, p<o.o17, I= -o.on 
~2=3.94, df=5, p(0.5583,1(= 0.009 

~X2=7.46, df=5, p(0.1884, '(= -0.014 
X2 =2.327, df=S, p(0.8024,,r=-0.085 

1977 
% 

37.9 

39.5 

14.7 

4.5 

2.6 

0.8 

2499 

TABLE XXI 

TIME TRAVELED AND YEAR BY MODE 
OF TRANSPORTATION USED 

Mode of Transportation 

Carpool b Pub lice 
1974 1977 1974 1977 
-y- % % -y-

24.9 23.9 9.4 6.1 

34.9 34.4 23.9 25.1 

21.3 24.1 20.9 29.5 

8.8 9.9 20.4 13.5 

7. 1 5.8 16.9 19.6 

3.0 1.9 8.5 6.1 

602 584 201 163 

Other 
1974 

% 

84.1 

9.3 

3.6 

1.1 

0.9 

1.1 

473 

d 

1977 
-y-

86.1 

9.4 

2.8 

0.3 

0.7 

0.7 

318 

a-. 
a-. 
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TABLE XXII 

TIME TRAVELED BY MODE OF TRANSFORATION USED 

Time Mode of Transportation 

Drive Alone Caq:;!ool Public Other 
% % % % 

Less than 15 min. 38.92 24.37 7.97 84.96 

15-29 min. 36.71 34.65 24.45 9.36 

30-44 min. 15.66 22.68 24.73 3.29 

45-59 min. 4.90 9.36 17.31 0.76 

60-89 min. 2.81 6.49 18.13 0.76 

Over 90 min. 1.00 2.45 7.42 0.88 

N 5301 1186 364 791 

~ 2 =1363. 90. df=15, p(0.0001 

Region of the U.S. 

Question 9: Did the relationship between the time traveled by 
household heads in the journey to work in 1974 and 1977 vary 
by region of the u.s.? 

The times traveled to work by household heads in 1974 and 1977 were 

analyzed by regions of the United States. The proportions of respond-

ents in the various categories by year were significantly different only 

for the Southern region. The respondents in the other three regions, 

the Northeast, North Central and West, were not significantly different 

on these variables. However, of note is the fact that in all regions, 

the proportions of commuters in many cases decreased or remained about 
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the same for the categories of time traveled between 1974 and 1977 

(Table XXIII). 

The partial association among the times traveled by the household 

heads by year indicated an inconsistency with the Northeast and the 

North Central having gammas which were small and negative and for the 

South and West, the gammas were small and positive. Since all of the 

gamma values were small, however, no elaboration by region of the United 

States was indicated (Table XXIII). 

The marginal relationship between regions of the United States and 

the times traveled by household heads in the journey to work was sig-

nificant. Approximately 90 percent of all the commuters in each region 

travel less than 45 minutes, one-way, in their journey to work, though 

the percentage is close to 84 percent for those in the Northwest region. 

The main differences seem to be in the higher categories of time. For 

commuters in the Northeast, about 15 percent of the respondents travel 

greater than 45 minutes, one-way, to work. The percentages are smaller 

for the other three regions (Table XXIV). 

There was a significant difference in the journey to work times 

traveled by year for the Southern region, but no significant difference 

was indicated in the other three regions. No elaboration by region was 

indicated, but there were reversed signs on the gamma values which may 

need further investigation. The relationship between time traveled by 

household heads and region of the United States was significant. 

SMSA/Non-SMSA Residence 

Question 10: Did the relationship between the time traveled 
by household heads in the journey to work in 1974 and 1977 
differ by location inside and outside SMSA's? 



TABLE XXIII 

TIME TRAVELED AND YEAR BY REGION OF THE U.S. 

Time 

Northeast a 
1974 
-y-

Less than 15 min. 32.8 

15-29 min. 32.5 

30-44 min. 17.5 

45-59 min. 7.7 

60-89 min. 7.3 

Over 90 Min. 2.2 

N 943 

:~2=5.50, df=5, p<0.3580, 'Y= -0.032 
P=9.25, df=5, p<0.0984, Y= -0.002 

~~=20.90, df=5, p<0.0008,lr=0.060 
,. .. .2=4.44, df=5, p<0.4882, ")'=0.016 

1977 
-y-

32.8 

34.7 

18.9 

6.1 

5.2 

2.4 

710 

Region of the U.S. 

North Central b Southc 
1974 1977 1974 1977 
-y- % % -y-

-

45.9 43.9 43.0 36.4 

29.6 35.0 29.1 36.1 

15.5 12.7 16.0 16.9 

5.9 5.5 5.6 5.6 

2.3 2.5 3.9 3.9 

0.7 0.4 2.2 1.2 

1117 1000 1348 1206 

West d 

1974--
-y-

41.7 

33.7 

14.8 

4.9 

2.8 

2.2 

689 

1977 
-y-

39.8 

35.6 

15.5 

4.3 

3.7 

1.1 

651 

0\ 

"' 
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TABLE XXIV 

TIME TRAVELED AND REGION OF THE U.S. 

Time Region of the U.S. 

Northeast North Central South West 
% % % -z 

Less than 15 min. 32.79 44.97 39.90 40.75 

15-29 min. 33.39 32.17 32.42 34.63 

30-44 min. 18.09 14.17 16.44 15 .• 15 

45-59 min. 7.02 5. 72 5.60 4.63 

60-89 min. 5.41 2.41 3.92 3.21 

Over 90 min. 2.30 0.57 1.72 1.64 

N 1653 2117 2554 1340 

~2=114. 64, df=15, p<0.0001 

The proportions of respondents in the categorized times traveled by 

household heads from 1974 and 1977 was significantly different for 

residents who lived outside SMSA's, but no significant difference was 

found for SMSA residents. There was an overall decrease in the pro-

portions of commuters in all time categories with the exception of the 

"15-29 minute" categories for both SMSA and Non-SMSA residents (Table 

XXV). 

There was a reversal of signs on the gamma values in the partial 

association between SMSA/Non-SMSA residence in terms of times traveled 

by year. However, the gamma values were negligible, therefore no ela-

boration by SMSA/Non-SMSA residence was found (Table XXV). 
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TABLE XXV 

TIME TRAVELED AND YEAR BY SMSA/ 
NON-SMSA RESIDENCE 

Time SMSAa Non-SMSA 
b 

1974 1977 1974 1977 
% ,--- ,-- ,---

Less than 15 min. 34.3 31.3 51.9 50.1 

15-29 min. 35.5 39.5 23.6 28.7 

30-44 min. 18.6 18.4 12.1 11.7 

45-59 min. 6.7 6.1 5.1 4.2 

60-89 min. 3.7 3.8 4.7 3.6 

Over 90 min. 1.3 0.9 2.7 1.6 

N 2476 2223 1621 1344 

~t-2=10 .11, df=5, p<0.0720, "'(=0.018 
;i2 =14.58, df=5, p(0.0123, "'(= -0.010 

There was a significant difference between SMSA and Non-SMSA resi-

dents in terms of their commuting times. A larger percentage of the 

commuters outside SMSA's traveled less than 15 minutes to work, while a 

larger percentage of the SMSA residents traveled in the 15 minute to 44 

minute range in their journey to work. For both SMSA and Non-SMSA 

residents, about 88 percent of the commuters traveled less than 45 min-

utes (Table XXVI). 

There was a significant difference in the proportions of commuters 

in the various times traveled by year for residents in Non-SMSA areas, 

but this was not significant for SMSA residents. Despite a negative 

versus a positive gamma value for the SMSA/Non-SMSA relationship with 



Time 

Less than 15 

15-29 min. 

30-44 min. 

45-59 min. 

60-89 min. 

Over 90 min. 

N 

min. 

TABLE XXVI 

TIME TRAVELLED AND SMSA/ 
NON-SMSA RESIDENCE 

SMSA 

% 

32.86 

37.37 

18.49 

6.45 

3.75 

1.08 

4699 

1(2 =298.48. df=5, p<0.0001 
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Non-SMSA 

% 

51.10 

25.94 

11.91 

4.69 

4.18 

2.18 

2965 

time traveled and year, the values were negligible. The difference 

between SMSA and Non-SMSA residents in terms of their commuting times 

was significant. 

Property Value to Income Ratio 

Question 11: Did the relationship between the time traveled 
by household heads in the journey to work in 1974 and 1977 
vary according to property value to income ratio for homeowners? 

There was a significant difference in time traveled by household 

heads from 1974 and 1977 for respondents who reported their property 

value to income ratio as .25 or less. However, there was no significant 

differences for those whose property value to income was greater than 
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.25. The source of this difference seemed to be in the first two cate-

gories of the time variable for the "low" property value to income 

grOup. There was a decrease in proportions of commuters in the "less 

than 15 minute" category and an increase in the "15-29 minute" category 

(Table XXVII). 

TABLE XXVII 

TIME TRAVELED AND YEAR BY PROPERTY 
VALUE TO INCOME 

Time Property Value to Income Ratio 

Low 
a Highb 

1974 1977 1974 1977 
~ -,-- -,-- -,--

Less than 15 min. 38.3 31.3 36.7 37.8 

15-29 min. 33.4 39.3 34.6 34.0 

30-44 min. 17.2 17.7 16.6 18.2 

45-59 min. 6. 6.7 7.8 5.3 

60-89 min. 3.5 3.7 3.1 3.9 

Over 90 min. 1.7 1.2 1.2 0.7 

N 1568 1307 512 582 

~X2=18.44, df=s, p<o.oo24, y=o.o79 
~2=4.33, df=5, p<0.5028, "'(= -0.022 

Despite a reversal in the signs on the gamma values, no elaboration 

was found for time traveled by year in terms of the property value to 

income ratio (Table XXVII). No significant difference was found in time 

traveled by property value to income ratios (Table XXVIII). 



Time 

Less than 15 

15-29 min. 

30-44 min. 

45-59 min. 

60-89 min. 

Over 90 min. 

N 

min. 

TABLE XXVIII 

TIME TRAVELED BY PROPERTY 
VALUE TO INCOME 

Property Value to Income 

Low 
% 

35.10 

36.10 

17.43 

6.30 

3.62 

1.46 

2875 

X2 =3.68, df=S, p<0.5967 
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High 
% 

37.29 

34.28 

17.46 

6.49 

3.56 

0.91 

1094 

A significant difference was found in terms of the time traveled by 

household heads for 1974 versus 1977 for homeowners who reported a .25 

ratio of property value to income, but no significant difference was 

indicated for those who reported a property value to income of greater 

than .25. No elaboration by property value to income was indicated in 

terms of the time traveled by year. There was no significant difference 

between the "high" and "low" categories of property value to income in 

the time traveled to work for the household heads. 



Rent ~ Percentage 2f Income 

Question 12: Did the relationship between the time traveled 
by household heads in the journey to work in 1974 and 1977 
vary according to rent as percentage of income for renters? 
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No significant differences were found for either the "high" or 

"low" categories of rent as percentage of income in terms of the time 

traveled by the household head in the journey to work for 1974 and 1977. 

In addition, the gamma values were (both) low and negative which indi-

cated a consistency between the categories, but no elaboration was 

indicated by this variable for time traveled by year (Table XXIX). 

There were no significant differences indicated between the categories 

of rent as percentage of income across categories of time traveled 

(Table XXX). 

Transportation Mode Used for the Journey 

SMSA/Non-SMSA Residence 

Question 13: Did the transportation modes used by household 
heads in the journey to work in different regions of the U.S. 
differ by location inside and outside SMSA's? 

The transportation modes used by household heads in the journey to 

work for the four regions of the United States were analyzed in terms of 

proportions of commuters who live in SMSA and Non-SMSA residences. The 

differences were found to be significant. Of note was the discrepancy 

in the percentages of commuters who used public transportation and lived 

within SMSA's as opposed to those who lived outside SMSA's. This is 

particularly substantial for commuters in the Northeast, where a larger 



Time 

TABLE XXIX 

TIME TRAVELLED AND YEAR BY RENT 
AS PERCENTAGE OF INCOME 

Rent as Percentage of Income 

Low a Highb 
1974 1977 1974 1977 -r -r -r -r 

Less than 15 min. 41.3 39.8 39.1 39.8 

15-29 min. 29.6 35.5 32.0 39.2 

30-44 min. 16.9 15.3 17.0 12.1 

45-59 min. 5.7 5.0 6.8 5.4 

60-89 min. 4.8 3.4 3.7 2.9 

Over 90 min. 1.7 0.9 1.4 0.6 

N 840 678 294 314 

:x2 =8.6o, df=5, p<0.1263, "(= -0.027 
l 2 =6.39, df=S, p<0.2703, '(= -0.076 
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overall percentage of commuters used public transportation. Also of 

interest was the fact that the "other" category seems to be more fre-

quently indicated by residents outside SMSA's. This category included 

walking, riding a bicycle or motorcycle, and so on (Table XXXI). 

No elaboration was indicated for transportation modes used across 

regions of the U.S. for SMSA/Non-SMSA residents. However, a consistant, 

negative gamma value was found. The marginal relationships included an 

examination of regional differences in terms of SMSA/ Non-SMSA resi-

dence, and transportation mode used by SMSA/Non-SMSA residence. Both 



Time 

Less than 15 

15-29 min. 

30-44 min. 

45-59 min. 

60-89 min. 

Over 90 min. 

N 

TABLE XXX 

TIME TRAVELED BY RENT AS PERCENTAGE 
OF INCOME 

Rent as Percentage of Income 

Low High 
% % 

min. 40.65 39.47 

32.28 35.69 

16.21 14.47 

5.40 6.09 

4.15 3.29 

1.32 0.99 

1518 608 

1}=4.070, df=S, p<O. 5393 
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relationships were significant. The South had a substantially larger 

percentage of respondents in the Non-SMSA category than in the SMSA 

category when compared to the other three regions, followed by the North 

Central region. More commuters use public transportation in SMSA's than 

in Non-SMSA's (Tables XXXII and XXXIII). 

A significant difference was found in the transportation modes used 

by household heads from the four regions of the United States by SMSA/ 

Non-SMSA residence. No elaboration by SMSA/Non-SMSA residence was found. 

The marginal relationship between region and SMSA/Non-SMSA residence 

was significant as was the relationship between the transportation modes 



TABLE XXXI 

TRANSPORTATION MODES AND REGION OF THE 
U.S. BY SMSA/NON-SMSA RESIDENCE 

Transportation Mode SMSAa 

North 
Northeast Central 
~ % 

Drives Alone 63.9 74.5 

Carpools 12.7 13.9 

Public 16.2 3.9 

Other 7.2 7.7 

N 1279 1359 

~~2=245.31, df=9, p<O.OOOl, 'Y= -0.0130 
X2 =51.43, df=9, p<O.OOOl, ,(= -0.033 

South West Northeast 
% ,.-- % 

73.9 75.0 69.1 

16.4 13.0 16.6 

4.1 3.3 1.8 

5.6 8.7 12.5 

1412 1067 512 

Non-SMSA 
b 

North 
Central South 

% % 

65.9 67.6 

12.3 20.2 

0.2 0.7 

19.6 11.5 

929 1373 

West 
""%"" 

70.2 

16.7 

0.5 

12.6 

389 

---J 
(X) 



Region 

Northeast 

North Central 

South 

West 

N 

TABLE XXXII 

SMSA/NON-SMSA RESIDENCE BY 
REGION OF THE U.S. 

SMSA 

% 
25-:-9 

25.3 

28.1 

20.7 

8830 

lL2 =616.68, df=3, p(0.0001 

TABLE XXXIII 

TRANSPORTATION MODE USED BY 
SMSA/NON-SMSA RESIDENCE 

Transportation Mode SMSA 

% 

Drives Alone 71.8 

Carpool 14.1 

Public 6.9 

Other 7.2 

N 5117 

X2 =282.34, df=3, p<0.0001 
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Non-SMSA 

% 
16.1 

28.1 

43.8 

12.1 

6723 

Non-SMSA 

% 

67.7 

17.5 

0.6 

14.2 

3203 



used in the journey to work by household heads inside and outside of 

SMSA's. 

Property Value .!£. Income and Region .2!, the 

~~ SMSA/Non-SMSA Residence 

Question 14: Did the categorized property value to income 
ratios for homeowners in different regions of the U.S. differ 
by location inside and outside SMSA's? 
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For homeowners inside and outside SMSA's the differences in prop-

erty value to income between regions was found to he significant for the 

residents of SMSA's only. No significant difference was found for the 

Non-SMSA's between these two variables. Of note were the substantially 

lower percentages of homeowners who lived outside SMSA areas for the 

Western and Northeastern regions as compared to the other two regions, 

particularly the Southern region. On the other hand, the percentages in 

the "high category" for SMSA's were evenly distributed among the regions 

in the SMSA areas (Table XXXIV). The marginal relationship between 

SMSA/Non-SMSA residence and the property value to income ratio was not 

significant (Table XXXV). 

There was a significant difference between the high and low cate-

gories of property value to income by region of the U.S. for SMSA resi-

dents only. No elaboration by the SMSA variable was indicated. There 

was no significant difference between the categories of the property 

value to become variable for SMSA/Non-SMSA residences. 

~ ~ Percentage .2!, Income and Region 

£f_ the U.S. ~ SMSA/Non-SMSA Residence 

Question 15: Did the rent as percentage of income categories 



TABLE XXIV 

PROPERTY VALUE TO INCOME AND REGION OF THE 
U.S. BY SMSA/NON-SMSA AREAS 

Region SMSAa Non-SMSA b 

Low High Low 
% % % 

Northeast 21.8 23.1 16.1 

North Central 30.5 24.9 28.3 

South 30.0 26.1 43.9 

West 17.7 25.9 11.7 

N 2283 1498 1274 

::t2 =40.15, df=3, p<0.0001,y-=0.078 
~2=0.75, df=3, p<0.8606,~=0.014 

TABLE XXXV 

PROPERTY VALUE TO INCOME RATIOS 
BY SMSA/NON-SMSA RESIDENCE 

Property Value to Income Ratio 

Low 

High 

N 

~2=0.017, df=1, pc0.8964 

SMSA 

l!!.. 
50.38 

39.62 

3781 

High 
% 

16.4 

27.3 

43.5 

12.8 

842 

Non-SMSA 

% 
60:-21 

39.79 

2116 

81 
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for renters in different regions of the u.s. differ by location inside 

and outside SMSA's? 

There were no significant differences between the high and low 

categories of rent as percentage of income by region of the U.S. for 

residents inside or outside SMSA's. The partial association did not 

indicate an elaboration by SMSA/Non-SMSA residence but the signs on the 

gammas were reversed, (Table XXXVI). The rent as percentage of income 

variable was not significantly different by SHSA/Non-SMSA residence 

(Table XXXVII). 

There were no significant differences between the SMSA/Non-SMSA 

residences in terms of the rent as percentage of income by region of the 

U.S. No elaboration by SMSA was indicated, but a negative and a positive 

TABLE XXXVI 

RENT AS PERCENTAGE OF INCOME 

Region SMSAa Non-SMSA b 

Low H*gh Low High 
~ ~ ~ 

Northeast 30.5 32.2 13.9 18.0 

North Central 23.2 19.7 25.6 27.2 

South 25.6 24.0 46.9 40.0 

West 20.7 24.2 13.7 14.7 

N 1451 939 583 305 

:X 2 =10.97, d£=9, p,0.2779,~=0.016 
X2 =7 .sz, df=6, p<o.z7sz, -v= -o.on 



TABLE XXXVII 

RENT AS PERCENTAGE OF INCOME BY 
SMSA/NON-SMSA RESIDENCE 

Rent as Percentage of Income SMSA 

% 

Low 60.58 

High 39.22 

N 2390 

t 2 =8.74, d£=3, p(0.0330 
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Non-SMSA 

% 

65.58 

34.32 

888 

gamma was noted by category. No significant differences were indicated 

between the rent as percentage of income by region for SMSA/Non-SMSA 

residences. 

Summary 

Pertinent variables were chosen for analysis in terms of the head 

of households journey to work from 1974 to 1977. Of particular impor-

tance were the distance and time traveled and the mode of transportation 

used. These aspects of the commuting behavior were analyzed in terms of 

region of the United States, whether the residence was located in an 

SMSA or Non-SMSA area, and tenure to income variables. Chi-square was 

used to determine significance of the various relationships in terms of 

differences indicated. Since the sample was large, there tended to be 

significant difference among many of the relationships. Elaboration by 

the control variables on the main variables of distance traveled by year 

and times traveled by year was used to test for associations among 
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the variables of interest. Then the marginal relationships between the 

control variable and each of the main variables of relationship was 

analyzed by chi-square for significant differences. 



CHAPTER V 

SUMMARY OF FINDINGS, CONCLUSIONS 

AND RECOMMENDATIONS 

Introduction 

The purpose of this research was to explore the relationship be

tween locational choice and the journey to work. Americans have chosen 

to make the automobile the main transportation mode used in commuting to 

work (Starling, 1979). Higher gasoline prices and projected shortages 

have made decisions about the head of household's home to work separa

tion more important in recent years (Houstoun, 1981). In addition to 

the transportation mode used by the household heads in the journey to 

work, regional and metropolitan/nonmetropolitan differences were ex

amined. Hoch (1972) and others have found regional differences in 

housing and transport costs, with people in the Western region paying 

significantly more for these items than people in other regions pay. 

Gladhart (1977) found that, while there was little difference in the 

residential energy useage of rural families as compared to urban fam

ilies, rural families used almost 50 percent more gasoline for their 

private automobiles and about two-and-a-half times as much fuel in their 

commute to work. Coates and Weiss (1975) agree that the rising costs of 

gasoline are likely to put severe constraints on commuters from small 

towns and rural areas, especially when they must travel long distances 

to tak·e advantage of job opportunities. On the other hand, the 1980 
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Handbook 2f Agricultural Charts (U.S. Department of Agriculture) says 

that the median distance and time traveled was greater for metropolitan 

household heads than for nonmetropolitan household heads. Hoch found 

that transport expenditures varied inversely with housing expenditures 

and furthermore, decreased with city size. However, considered together, 

housing and transport costs were expected to increase with city size. 

Tenure and housing costs were also found to differ regionally and 

in terms of metropolitan versus non-metropolitan residence. According 

to the USDA 1980 Handbook of Agricultural Charts, about three-fourths of 

nonmetropolitan housing is owned as compared to about 61 percent of 

metropolitan housing. In addition, single-family dwellings were more 

common in nonmetropolitan areas than in metropolitan areas. Physically 

inadequate units were more commonly found in nonmetropolitan areas, but 

higher rent burdens were more often found in metropolitan areas. 

The poor in any area generally pay proportionately more for their 

housing than other income groups so they tend to be the ones with the 

most severe constraints as costs rise (Birch, 1970; U.S. Department of 

HUD, 1980). This is especially true in terms of the journey to work and 

housing locational choice (Catanese, 1970). According to Houstoun 

(1981), people are paying more, in general, for housing and transport

ation, leaving less money for the purchase of durable goods and savings. 

As Catanese pointed out, higher income families do not face as severe a 

constraint on their housing choices as lower income families, to whom 

the journey to work may take on more significance, particularly from the 

economic standpoint. 

Each year, vast amounts of data are collected on housing, transpor

tation and social characteristics of the American public. For this 
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study, the Annual Housing Survey data collected jointly by HUD and the 

U.S. Bureau of the Census, were utilized to explore various aspects of 

the journey to work commute by household heads, and its relationship to 

the residental locational decision. 

Summary of Findings 

An overall decline in the proportion of commuters who traveled 

longer distances and times in the journey to work was noted from 1974 to 

1977. The decline was especially noticeable for those traveling over 40 

miles and greater than 30 minutes. There was also an increase from 1974 

to 1977 in the proportions of commuters whose workplace varied. 

For both distance and time, there was a slight increase from 1974 

to 1977 in the proportions of commuters who drove alone or carpooled. 

Public transportation prpportions stayed about the same but the propor

tions of commuters who used other forms of movement such as walking, 

biking or other means of travel declined. There was a slight but over

all decrease in distance and time traveled to work for those who drove 

alone in private automobiles or used travel modes other than the private 

automobile or public . transit, from 1974 to 1977. Little change was 

found for those using public transport or for those who carpooled. 

Only the Southern region of the United States showed any substan

tial differences in the proportions of commuters in the various distance 

and time categories from 1974 to 1977. While some changes were noted in 

the North Central and Northeastern regions for distance and time trav

eled from 1974 to 1977, there were essentially no differences found in 

the Western region. However, it should be noted that about 45 percent 

of the commuters in the West traveled less than 15 minutes to work. 
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About 50 percent of the Non-SMSA commuters traveled less than 15 

minutes and less than 5 miles to work or worked at home, as compared to 

about 30 percent of the SMSA residents. Beyond the 15 minute and 5 mile 

categories, however, the proportion of SMSA residents were substantially 

greater than Non-SMSA's, except for those who traveled greater than 50 

miles. For SMSA residents, there was an overall decrease in the dis

tance traveled from 1974 to 1977. For the Non-SMSA residents, there was 

a substantial, overall decrease in the time traveled in the journey to 

work from 1974 to 1977. 

Property value to income for homeowners and rent as percentage of 

income were both analyzed in terms of distance and time traveled in the 

journey to work by year. The changes found in this study were in the 

"low" categories where respondents were paying 25 percent or less of 

their income on housing for renters or their property value to income 

ratio was .25 or less for homeowners. The changes, however, did not 

indicate any clear trends for distance or time traveled from 1974 to 

1977 even though the differences were found to be significant statist

ically. 

Generally, most people drive alone to work in their private auto

mobiles, with carpooling a far second. The Northeast region was the 

only region where public transit was used to any degree and this only in 

the SMSA areas. Very little public transit is used in Non-SMSA areas 

and this may have as much to do with a lack of availability as prefer

ence by commuters. In Non-SMSA areas, the "other" types of travel such 

as walking, riding a bike or motorcycle, and so on tended to be more 

common. Most of the commuters in the nother" category traveled less 

than one mile and less than 15 minutes to work. In general, most 



commuters travel less than 20 miles in their journey to work and a 

larger proportion of people carpooled at the longer distances. 

Conclusions 
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The Annual Housing Survey data tapes presented some unique chal

lenges for this research study. Use of broad categories, as for example, 

regions, allowed such diverse states as Montana, California and Hawaii 

to be lumped together in one category. Some form of cancellation of 

commuting effects would most likely be expected in such a case. Perhaps 

it would have been more practical if these areas could have been subdi

vided further to identify specific commuting behaviors for which explan

ations could have been proposed. 

In the case of SMSA/Non-SMSA residents, the comparisons were also 

difficult to interpret. Cities as diverse as Chicago, Illinois and 

Lawton, Oklahoma were compared with nonmetropolitan areas across the 

country. In addition, the AHS introduces something of a bias by doub

ling its sample of rural housing units as compared to urban housing 

units. The findings which suggest that the Southern region was the only 

one where significant differences were found in commuting patterns may 

have been a function of the fact that the Southern region was essentially 

more rural than other regions, and therefore may be somewhat over-repre

sented in the Non-SMSA differences found. 

Another aspect of the data tapes considered was the fact that, in 

dealing with housing units, the movement into and out of specific units 

goes on every day. While one person may be making an adjustment in 

location by moving out of a unit, a consequent adjustment is made when 

someone else moves into that unit. In this way, adjustments in housing, 
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whether for reasons of commuting costs or whatever, are constantly being 

made and may have the effect of canceling each other out. This is 

especially true when one is dealing with as large and diverse a sample 

as was used here. 

In addition, the property value to income ratio was not an accurate 

measure of yearly housing costs, though rent as percentage of income was 

probably a more accurate measure. However, with the fluctuations in 

housing costs in various locations of the U.S., differences in rents and 

rent controls, inflation and housing appreciation all contributing to 

this ratio or percentage, there could be some question as to what is 

really involved here. If it were all dealt with in constant dollars, if 

some of the fluctuations mentioned could be controlled and if one were 

talking about an area where the population or sample was more or less 

homogeneous in terms of their sociodemographic characteristics, then 

these types of variables may have had more meaning than what could be 

found here. This is not to say that tenure and income are not vi tal 

parts of the household's locational decision, but rather that perhaps 

the two combined together do not yield the kind of information which 

each may have given if used separately. 

According to the findings of this study, there was an overall 

decline in the one-way categorical distances and times traveled by 

household heads in the journey to work from 1974 to 1977. This sup

ported the theory of worktrip minimization based on adjustments to 

economic constraints. However, it cannot be assumed that the decrease 

was based solely on the rising costs of commuting to work. As Catanese 

(1970), Gallogly (1974) and Morris and Winter (1978) pointed out, acces

sibility to the workplace was not necessarily an important factor in 
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housing locational choice. Further analysis of these findings to deter

mine mobility patterns, reasons for moving and/or changing jobs and the 

socioeconomic characteristics associated with decisions of housing 

location should be undertaken. Also of importance would be the deter

mination of the value, to the household, of the head's journey to work 

time and distance compared to satisfaction with their current housing. 

Of note, too, in this study, was the substantial increase in the 

percentage of commuters whose workplace varied and in the percentage of 

respondents who were categoriezed as "not applicable." These were 

unanticipated findings, and may reflect recent adjustments to the rising 

costs of commuting. Respondents may have rejected employment that was 

too far away to commute economically, and accepted employment closer to 

their homes. On the other hand, relocation of industries and businesses 

into the suburbs was mentioned in the literature as having an effect on 

commuting patterns. Often people in the inner cities find it difficult 

or impossible to follow their jobs because of the expense of traveling 

longer distances to the workplace. In addition, the unavailability of 

public transportation outside of major metropolitan areas (Kain, 1975; 

Houstoun, 1981) could cause a severe constraint to those who do not own 

private automobiles. 

As Starling (1979) pointed out, most commuters travel to work in 

private automobiles, and many of these travel alone. The findings of 

this study confirm this generalization. However, for most categories of 

distance and time traveled by household heads, there was an overall 

decrease in the percentage of commuters who drive alone from 1974 to 

1977, and a slight increase in carpooling was noted in some categories. 

Carpooling beyond the forty mile distance was not very common. Perhaps 
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it was difficult to find persons with whom to share driving at such 

distances. As Houstoun (1979) said, public transportation is becoming 

less accessible to more people and the findings of this study show that 

there was an overall decrease in the use of public transportation from 

1974 to 1977. The data do not indicate, however, whether this decline 

is due to lack of availability or choices made by commuters. 

Regional differences in journey to work and residential locational 

choice were noted in the literature (Hoch, 1972; Chinitz and Dusansky, 

1972; Thygerson et al., 1978). The most common finding cited was that 

housing and transport costs were highest in the West, followed by the 

Northeast, South and North Central region. From this, one would expect 

to find greater adjustments to be made in the home-work separation in 

the Western region, followed by the other three regions in order of the 

size of housing costs following the economic theories of structural, and 

even more, of ecological modeling (Wilson, 1979). According to the 

findings of this study, the home-work separation changed substantially 

only for the Southern region. Perhaps the expectation of change in the 

West had already taken place before these data were collected. If 

indeed the housing and transport costs have been higher in the \.jest over 

a long period of time, adjustments may have gradually been made all 

along. The fact that such a large percentage of the Western commuters 

travel less than 15 minutes to work or work at home tended to support 

this idea. As for the changes noted in the South, and to a lesser 

degree, in the Northeast and North Central, tbe adjustments may have 

been more likely to be in response to the rising costs of commuting than 

was true in the West where transport costs were already higher before 

the oil embargo of 1973. 
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Clemente and Summers (1974) noted that metropolitan structure, as 

well as residence in metropolitan versus nonmetropolitan areas influ

enced commuting patterns. Some researchers (Gladhart, 1977; Coats and 

Weiss, 1975) have found that commuters in nonmetropolitan areas tend to 

spend more for gasoline in their worktrips due to longer distances 

traveled. Hoch (1972) found that city size also had an influence on 

transport and housing costs. The expectation, then, may be that com

muters outside SMSA 1 s would feel the constraint of rising transport 

costs more acutely than those inside metropolitan areas and adjustments 

of the workplace to home separation would follow. However, Gessaman and 

Sisler (1976) found that rural residents choose to live outside metro

politan areas in spite of the higher commuting costs and Wilson (1979) 

argued that metropolitan residents, particularly those in the lower 

income levels have little choice in housing location and that their 

housing choices were dictated by available housing they could afford 

rather than locational atributes. The findings of this study do not 

necessarily support the assumption that Non-SMSA residents travel far

ther in their journey to work. In fact, over half of these respondents 

traveled less than 15 minutes and almost half traveled less than five 

miles or worked at home. However, there was a slightly larger per

centage of Non-SMSA residents who traveled over 50 miles to their place 

of work. Interestingly, there was a decrease from 1974 to 1977 in the 

distance traveled by commuters within SMSA 1 s and a decrease in time 

traveled by commuters outside SMSA 1 s. Perhaps time was a more important 

element in the NonSMSA resident 1 s commuting decisions than distance, 

while distance may have become more of a consideration for commuters in 

SMSA 1 s where ease of movement had become restricted. In the case of 
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congested metropolitan areas, time and distance may not be as closely 

related in the journey to work as in nonmetropolitan areas. 

Socioeconomic status was cited in the literature as important to 

the housing locational decision (Abu-Lughod and Foley, 1960). Catanese 

(1970) found that income was the most significant of the socioeconomic 

variables because it was correlated to some degree with most other 

socioeconomic variables. According to the U.S. Department of HUD (1980) 

the poor pay proportionately more for their housing than higher income 

groups and Catanese, Wheeler (1967) and Reeder (1956) found differences 

in commuting based on socioeconomic variables. Homeownership, or ten

ure, was not found to relate directly to income (Birch, 1973), but 

Pickvance (1973) found that income and occupational status were impor

tant variables in whether a household is able to pay for costs of owning 

its dwelling. In this study, homeowners were not actually compared to 

renters, but similar findings in the commuting behavior by each group 

were found. In terms of distance and time traveled, the "high" property 

value to income and "high" rent as percentage of income would both be 

expected to show the most change over time due to the added strain of 

higher transportation costs. However, the most substantial decreases 

from 1974 to 1977 in distances and times traveled by household heads in 

the journey to work were in the "low" category. Though the changes 

noted were substantial, no clear trends were indicated. Here again, 

perhaps the expected changes in time and distance traveled for those in 

the "high" category may have already been made. The respondents who pay 

more than the prescribed housing costs may have found it necessary to 

make adjustments in their travel expenses before the costs of commuting 

rose sharply in 1973. This could indicate that further price increases 
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could put an even greater strain on already strained budgets, causing 

further evaluation of housing locational choices. 

The findings of this study would seem to indicate some adjustments 

to the home-work separation, but beyond this, one would need to do a 

good deal more research to determine the extent to which the rising 

costs of transportation for the journey to work has influenced housing 

locational choices. In addition, choices concerning housing and trans

portation are made within the framework of an individual's or house

hold's lifestyle and resources. No one factor can be given precedence 

over any of the other factors. However, economic constraints are real 

and, as the price of commuting increases, consideration concerning the 

length of the journey to work will inevitably enter into the housing 

locational decision. 

Recocrmendations 

Journey to work and housing locational decisions are highly complex 

and encompass many different fields of study. The rising cost of energy 

for transportation is only a small part of the broad subject of housing 

locational choice. In view of these observations and the researcher's 

experiences with this project, the following recommendations are made. 

1. While analysis of the country as a whole can possibly illu

minate broad categorical changes and overall trends in com

muting behavior, a more in-depth study of a smaller geograph

ical area, where controls can be placed on the nature of the 

data gathered, would be helpful in determining actual cause 

and effect relationships between consumer decisions and overt 

behavior. 
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2. Inclusion of analysis of socioeconomic data of the respondents 

would be helpful in determining whether such variables as age, 

sex or education of the household head had an effect on hous

ing choices and the length of the journey to work. 

3. Attitudinal data such as satisfaction with the house and/or 

neighborhood of residence, propensity to move due to rising 

transportation costs and household views on the energy situ

ation, in general, would have strengthened the findings of 

this study. 

4. If the research were to be replicated, commuting trends over 

time could he more easily measured by studying household 

changes rather than studying the housing unit and changes that 

occurred as a result of the household living in that unit. 

5. The time period from 1974 to 1977, though chosen mostly due to 

the availability of data, was a relatively short time span in 

which to study such drastic changes as residential mobility in 

response to rising gasoline prices. Further analysis should 

be conducted as data becomes available. 

6. Working with a data base as large and complex as the Annnual 

Housing Survey data tapes can be frustrating, time-comsuming 

and very rewarding but the use of such data should be ap

proached with the understanding that it will never contain all 

the questions that the researcher wants to ask nor will the 

questions necessarily focus on the aspects of one 1 s research 

in the most practical manner. However, there is a good deal 

to be learned from the use of such sources and as long as 

their limitations are recognized, they can be valuable in 

research such as this. 
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7. More in-depth study should include a closer examination of the 

relationship between time and distance traveled with the 

transportation mode used. Further clarification of findings 

could be strengthened if costs of transportation were uti

lized. In addition, further study could focus on the reasons 

for the increase in commuters whose workplace varied to deter

mine if this was another form of adjustment to rising trans

portation costs. 
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Facsimile of the Annual Uouslng Survey Questionnaire: 1977-Continued 
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