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Preface

The Conference on Women's Travel Issues sponsored by the Office of

University Research , U.S. Department of Transportation and the Com

mittee on Transportation of the National Research Council , was held at>

the National Academy of Sciences in Washington , D.C. , September 17-20 ,

1978 .

The Steering Committee structured the Conference over a six month period .

They also evaluated the papers and reviewed and commented on this docu

ment . The members of the Conference Steering Committee are :

Karen L. Borlaug , then Office of University Research , currently

Office of Transportation Regulation , Office of the Secretary .

K. Patricia Burnett , Northwestern University .

Douglas B. Gurin , Office of Policy Development , Urban Mass

Transportation Administration .

John Havens , Boston College .

Ann Muzyka , Transportation Systems Center , Research and Special

Programs Administration .

Katherine L. O'Leary , Director , Product Dissemination and Transfer

Division , U.S. Department of Housing and Urban Development .

Wanda Reyna , Office of Civil Rights , Office of the Secretary .

Sandra Rosenbloom , on leave to the Office of University Research

from the University of Texas at Austin , Steering Committee Chair .

David Rubin , Transportation Systems Center , Research and Special

Programs Administration .

Louise E. Skinner , Urban Planning Division , Federal Highway

Administration .

Mary Lynn Tischer , Urban Planning Division , Federal Highway

Administration .

Helen L. Whitfield , Office of University Research , Research and

Special Programs Administration .
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WOMEN'S TRAVEL ISSUES : THE RESEARCH AND POLICY ENVIRONMENT

Sandra Rosenbloom

University of Texas

I. Background and Emphasis of the Conference

The papers and speeches appearing in this volume were delivered at the

Conference on Women's Travel Issues , sponsored by the U.S. Department

of Transportation and held at the National Academy of Sciences in

September 1978 . The Conference was organized in response to two

different yet intertwined planning and research issues . The first

issue was a concern over the way current and future transportation

programs and facilities do and will affect women and their needs . The

second issue was the need to predict travel behavior and to better our

methods of predicting which individual differences in and among groups

of people lead to differences in travel behavior . Both issues were

rooted in empirical findings that the current travel patterns and

attitudes of women were noticeably different from those of men . Both

issues also grew from the need to understand the impact of governmental

transportation programs on various groups in society and to evaluate

those programs in terms of effectiveness and equity .

The Conference was designed as a research Conference ; to analyze the

extent and value of current research on women's travel issues and to

propose additional research where warranted . Therefore , a strong attempt

was made to focus the Conference on the second issue , the prediction of

travel behavior : to consider how the growing involvement of women in the

3
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paid labor force and the increasing number of female headed families

would impact the complex relationship of employment opportunities , resi

dential location choice , and travel behavior . Most of the women's

concerns that could be raised as equity issues were deliberately excluded

because they were so often linked with demands for political action

rather than for additional research .

A. Can Equity Issues Be Separated from Research Questions ?

The distinction between the two issues , and indeed between " political"

topics and " research " topics is often easier to make intellectually than

in practice . Questions about current services and facilities overlap

and complement concerns about the future travel behavior of women since

future urban travel may well be a response to current options .

Planners have long recognized the fundamental chicken and egg question

inherent in transportation patterns; building transportation facilities

today may well generate tomorrow's demand . Thus , prediction of the future

can become a self-fulfilling prophecy . Traditional planning tools and

models used to predict various aspects of travel behavior cast political

and policy shadows . Models in common use assume that some variables ,

like income and car ownership , are important in predicting travel be

havior and that other variables , like the household division of responsi

bilities and allocation of transportation resources , are not . To make

such assumptions without recognizing the important demographic trends in

society is : 1) to risk being seriously wrong in future predictions (as

most long -run predictions of vehicle miles travelled ( VMT) and car

4



ownership have been) , or 2 ) to " freeze in time" the relationships observed

in the 1950s and 1960s when basic data was gathered and perhaps " create"

the future .

There also tends to be a symbiotic relationship between "political"

issues , or demands for governmental actions , and the answers to

research questions about household behavior and travel patterns .
In

fact , some opposition to the Conference was based on the view that

" legitimate" research questions about women's travel behavior could not

be kept separate from normative concerns and demands for political action .

Others , however , were in opposition to the " narrow " focus on research ;

advocates felt such research was simply a way to delay or deter legitimate

demands for governmental reform .

Because much of this report focuses on very research-oriented women's

travel issues, it might be useful to note briefly the value of such re

search for those who are policy advocates . Political demands are often

generated because women are seen as inadequately served by existing

highway and transit facilities . Such demands are based on two unvalidated

/

assumptions : 1 ) that many women will always be different from the travelling

public at large or at least from most men ( that is , not in the paid labor

force , not travelling at peak period , etc. ) , and 2 ) that they will always

be different in exactly the same way they are today . The research

addressed by this Conference will allow advocates to be sure that their

demands address the right problem , in the right way , and in a manner

that does not preclude further response in the future .

5



B. Which Travel Behavior Questions are Women's Issues ?

It is not clear which urban travel questions are " women's issues . " Since

the Conference , a number of scholars have begun to study the comparative

impact of the changing home and work roles of women . Research articles and

books have recently appeared discussing the importance of individual

household characteristics such as employment status or changes in the

presence of children . Therefore , many people find it less necessary to

insist that such individual concerns are or must be defined as women's

issues . The original stance of the Conference , however , was a response to

current empirical evidence which shows that women exhibit the most drastic

changes in travel behavior as a response to the striking demographic changes

occurring in society . Much of the research presented at the Conference (and

discussed below) validates approaching many travel questions as women's

issues .

The concerned reader who does not consider the behavioral or disaggregate

travel demand questions raised here to be women's issues will find only

the title of the Conference to reflect that view . Each and every article ,

and indeed most of the speeches , address larger travel issues in a

scholarly and complementary way .

C. The Value of Segmenting the Needs and Behavior of Women

In the world of declining governmental resources , every government in

vestment decision responds to some interests and needs over others .

Governmental decisions represent choices between and among interests in

conflict ; thus the important element for policymakers is informed choice

6



between various alternatives .

Very real planning questions are addressed by segmenting the needs of

women or sub groups of women from those of the more general public . It

is necessary to know what interests are and are not affected by proposed

governmental programs and how programs designed to advance certain goals

could do so in ways that provide the most benefits to the greatest number

of people . Alternatively policymakers need to know the dysfunctional

or undesirable impacts on certain groups of otherwise meritorious pro

grams so that they can act to mitigate those negative consequences .

Identifying the special transportation needs of women serves these pur

poses without in any way implying that women's needs are to take pre

cedence over other needs . That is clearly a political decision .

The purpose of this Conference and the research it presented was to pro

vide decision makers with the kind of information that will allow them

to decide what projects will serve the " greatest public good " at the

same time they learn what the impact and implications of proposed pro

jects will be for women in different situations . The Conference was

not designed to prove that women have different needs that will always

be associated with their sex , or even if they did , that such needs

necessarily called forth governmental response . While some Conference

participants , and some conference opponents , have their own opinions on

those points , the Conference was designed to elucidate the key travel

behavior issues underlying the striking demographic changes taking place

in society and to provide useful and important information to government

policymakers .

7
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Six major topics were addressed in the papers and discussed at the Confer

ence . The next few pages will discuss how these six topics relate to

the major focus of the Conference the prediction of travel behavior .

This discussion will set the stage for a point by point analysis of the

six major substantive topics around which the Conference was formally

structured .

II . Predicting the Impact of Women's Changing Activities on Travel

Behavior

A. Are Sex or Sex-Linked Variables Related to Travel Behavior ?

There are demographic , economic and social changes taking place in our

society which clearly impact women's activity patterns and utimately

their travel behavior .
Most observers agree that there are notable

differences in the current travel patterns of men and women .
There is

significant controversy , however , as to whether such differences are

explained by sex and whether those differences will continue into the

future given societal changes .

Some observers feel that current travel differences are related to

economic factors such as low income and occupational status ,

factors which are only historically linked to sex . These observers

argue that as more women enter the full-time paid labor force and their

income and occupational status rise , their behavior will be the same

as comparably situated men . Women's assumption of traditional house

hold and childcare responsibilities , they argue , will decrease as they

enter the paid labor force and as the sexes more equitably divide those

8
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roles between working spouses . Thus , the use of sex as an explanatory

or predictive variable would not be warranted .

Other observers , however , feel that sex will continue to correlate

highly with certain household roles even for women in the paid labor

force .
These responsibilities will create very different activity

patterns and travel needs for comparably situated men and women . This

group contends that culturally defined sex-linked roles give every in

dication of being a stronger force than pure economic variables . Thus ,

they argue that a married woman living with her spouse and two children

and employed outside the home will behave very differently than a

married man living with his spouse and two children and employed outside

the home even if both have the very same individual and/or household in

come .

Some observers have attempted to temper this debate by noting that the

predictive variable in the example given above is not sex but household

role ; they have questioned whether it is not possible to focus on how

households allocate their activities and their resources among various

members . Several researchers are currently investigating travel behavior

from this perspective . The argument , however , is made less forceful by

current empirical observations ( some presented in this volume) that wo

men , across socio-economic groupings , are overwhelmingly the spouse

carrying out domestic and childcare responsibilities in two worker house

holds .
Obviously this has normative implications for some advocates but

it has practical planning considerations as well : sex is a relatively

easy bit of data to collect while more sophisticated concepts of house

hold allocations of resources and responsibilities are not . If , in fact ,

sex highly correlates with certain roles , now or in the future , it is

9
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far simpler to use sex as the predictive variable . The current and

successful use of sex by planners to delineate a transit market segment

may illustrate this .

Future correlations between sex and household roles are still open to

intense debate . However , it is not necessary to resolve the question of

whether sex is a predictive variable to accept the need to study the im

pact of rapid societal changes on household and individual travel be

havior . Even if sex were not to be a predictive variable , an argument

far from settled , it is clear that changing societal norms and pressures

may have rendered obsolete traditional indicators and predictors of

travel behavior . It cannot be both ways ; if society is becoming more

egalitarian and social roles are being modified so that men take on more

childcare and domestic responsibilities , and women take on greater in

come producing activities , then an examination of historical travel

patterns can no longer be used to predict either men's or women's

trip patterns . If society is not becoming more egalitarian , then the

travel behavior of women cannot be predicted by examining either the

current or historical travel patterns of comparable men .

The need to study changing activity patterns does not imply that we know

all about the current travel behavior of women . In fact , this is not so ;

we only know about the travel behavior of women who resemble most men

those in the full time paid labor force travelling to work at traditional

hours in a vehicle of some type . Much less is known about the other

travellers : suburban housewives , elderly women , female heads of house

holds and welfare mothers . We know little about off-peak travel , little

10
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about the travel patterns of those who walk or bike to work or any other

destination , and little about the part-time , late night , or seasonal

worker . We also know little about differences between subgroups of

people although racial and ethnic distinctions may account for signifi

cant differences in travel needs and preferences . For example , there is

sociological evidence from a number of studies that ethnicity and even race

may affect the travel behavior of women ; elderly Chicana women travel far

less than comparably situated Black women ,

B. Individual and Household Behavior : A Women's Issue ?

Individuals behave as household members , and a number of intrahousehold

variables may define and constrain the activities and the travel behavior

of the various members . Role and sex may define the activities in which

certain individuals engage and they may also determine how household

resources , such as available cars , are allocated among the household's

members . Traditional models have not recognized these variables . For

example , they have used only household income to predict auto ownership

and have consistently underestimated actual auto ownership . The failure

to predict accurately this variable is easy to understand when it is re

membered that a household with two outside working spouses with a total

income of $15,000 is expected to behave by these models in the same man

ner as a one outside worker household with an identical total income .

Further , traditional transportation models have used only a few variables ,

notably household income , household composition (usually size ) , and auto

11
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ownership , to predict future travel demand and modal choice . Trip

generation rates , for example , are commonly based on just two variables ,

income and auto ownership . Prediction of modal split is usually based

on income and sometimes employment . The data on which such predictions

are made are not collected or analyzed at the individual or household

level but rather at an aggregate level at some preordained geographic

area or zone .

It is not surprising , then , that traditional models have not been suc

cessful in predicting the effect of given policies on particular groups ,

or in predicting response to different governmental policies , or in

predicting the impact of demographic and societal changes on the travel

behavior of women or men . The information on individual travel behavior

sought by this Conference could address many of these deficiencies in

current planning technologies .

Modifications are underway in the development of travel behavior theories

which allow the corporation of social-psychological concepts into tradi

tional planning methodologies .
These changes in behavioral theories and

the models built upon them are the result of the need to improve predict

ability , a need which can be met by focusing on individual differences .

The research addressed and proposed at this Conference fits into these

larger developments in the field of travel behavior .

Of course , a move to incorporate individual, behavioral variables into

transportation methodologies does not focus specifically on women's be

havior .
So this change in the planning field does not end automatically

the debate over whether women's travel patterns will be different from

12
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comparably situtated men . It does , however , validate the need to examine

the behavioral questions central to this Conference ; does or will

transportation behavior differ by sex , by role , or by some other dimension?

Eventually such research would in fact address the underlying causes of

current travel differences between the sexes and might suggest whether sex

is a predictive variable for the future . It might also suggest whether sex

can be used as a surrogate for important behavioral variables such as

household role .

It does not matter whether the demographic changes discussed above are

"women's issues " . If the patterns of either or both men and women are

changing , our planning tools and models must be calibrated to respond .

To do so , we must know what current patterns are and how they are changing ,

the magnitude and direction of any changes , and the implications for future

urban development and transportation patterns . We do not have to agree on

whether significant demographic changes in society are accompanied by changes

in culturally defined sex roles to agree that the impact of any such cultural

changes must be studied .

C. What an Examination of Travel Differences Can and Cannot Do

The research suggested by the Conference can supply crucial information

to deal with a major question that policy makers must ask ; are there

differences in travel behavior between men and women attributable to

sex , or other variables , such as role , which are closely associated with

sex in our society? An equally important question that cannot be

answered by researchers but only can be addressed in the political arena ;

do differences in travel behavior between the sexes , regardless of cause ,

13
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suggest appropriate governmental responses or changes in transportation

systems?

The materials presented in this volume are a clear testimony to the legi

timacy of studying women's travel issues in a rigorous and scholarly way .

Such substantive research can and will serve policy makers attempting to

make major transportation decisions about the investment of funds and

governmental programs to be pursued . But policy response to the research

presented or proposed at the Conference will not be clear and unambiguous .

It is not realistic to expect research on women's travel patterns to re

solve the many legitimate political disputes over the allocation of

scarce resources among competing interests in our society .

The proposed research should serve to highlight such conflicts , however ,

to provide policy makers with better information on the potential impacts of

a number of considered options , and to give both advocates and proponents

of particular programs a better insight into the effects of differing

policies . For most observers , the Conference resolved in large measure

the debate over whether women's travel behavior can be a legitimate re

search issue , even if only as part of a larger investigation of house

hold travel behavior . It did not and could not resolve the far more

intractable political questions that surround such research .

III . Major Substantive Issues Addressed by the Conference

The Conference papers and presentations were organized around six major

substantive themes which addressed the central issue of the Conference

the prediction of travel behavior . These six themes were : 1) the intra
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household implications of the involvement of women in the paid labor

force , 2 ) the residential and locational implications of changes in

labor for participation , 3) comparative attitudes and preferences of

men and women travellers , 4) personal security, 5) human factors and re

actions to vehicle environments , and 6) methodological and planning im

plications .

The major research concerns within each of these six major themes will be

briefly presented below and will be followed by the papers themselves .

These discussions are based in large part on the material and analyses

appearing in the Conference papers , particularly those papers commissioned

expressly for the Conference . In addition , the following sections represent

the Conference discussion of key issues by participants and paper authors

and post-Conference comments by members of the Steering Committee .

A. Intrahousehold Implications of the Involvement of Women in the

Paid Labor Force

In 1890 , less than 20 percent of the labor force were women and less than

20 percent of all women worked . More strikingly, in 1890 less than 5

percent of all married women were in the labor force . Today women ac

count for between 42 percent and 46 percent of the paid labor force and

48 percent of those women are married and living with their spouse . The
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really striking change is the rapid increase in the number of married

women with children in the paid labor force since the Second World War .

In 1947 , 20 percent of married women were in the paid labor force ; in

1978 , almost half of all married women were . In 1977 , one-third of all

women with children under the age of six worked outside the home , al

though less than 24 percent did in 1965. A recent study by The Urban

Institute conducted for the U. S. Department of Labor predicted that by

1990 , 55 percent of the female population , 16 and over will be employed

outside the home ; the greatest percentage of that increased employment

will be among married women between 25 and 54 , and there will be a very

large increase in the number of working mothers with children under six .

Other demographic changes are striking . There are a growing number of

households headed by women ; in 1977 there were 7.7 million such house

holds , and 56 percent of those female heads were in the labor force . In

addition , there has been a significant increase in the total number of

part-time workers ; of the 4 percent annual increase in the part-time

work force , over two-thirds are women .

What are the implications of such complex and significant societal

changes? The first section of this document presents several papers

designed to investigate one major aspect of those demographic changes ;

the impact of the employment of women on their tripmaking and their

household's tripmaking behavior . The papers presented are specifically

concerned with how households allocate their childcare and domestic re

sponsibilities among the various members as revealed by their travel

behavior , and how these allocations are changed or altered when the

11
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•

female spouse obtains outside employment .

Obviously, this set of questions is only one concern of many that arise

from an examination of demographic trends . The papers presented in this

first section largely focus on the number and kind of trips taken by both

In addition , however , we would like to

know how changes in the employment status of women in a household affect

their modal choice and the way they structure or link the trips they make .

For example , the need to pick up children at a childcare center or to shop

on the way home from work may affect either worker's ability to use mass

transit or ride-sharing modes .

men and women in a household .

The growing number of female heads of households also raises important

and interesting questions . For example , how does this growing number

of households affect auto ownership rates , residential location choices ,

and tripmaking behavior? In general , those female heads of household

who are in the work force are unlike any other group on which we have

existing information ; there are not many male heads of household without

spouse . Just as interestingly the income and employment status of this

group of women is changing as their numbers increase ; many middle-class

women are becoming heads of households as the divorce rate among all

groups increases .

The information presented in the papers in the first section of this

document lays the groundwork for an analysis of the many other key

topics discussed in Section I above . An understanding of the travel be

havior of all members of the increasing number of households with two

b

B
A
R
U

17

Ariane Dupont-Kieffer

Ariane Dupont-Kieffer



working spouses is critical to our ability to predict and respond to fu

ture travel demands . We must also have a comparable understanding of

households with only one adult where that person is also in the paid work

force . We must know the numbers and kinds of trips taken by all mem

bers of the household , modal choice by trip type and the kind of trip

tours taken (that is , complex grouping of more than one activity into

one trip from the house) . Data on the changes in those patterns over

time as the income of one or both workers increases and/or as the chil

dren grow up is also critical .

B.
Residential and Locational Implications of Changes in Labor Force

Participation

Another important set of concerns arises out of the changing demographics

of the population : how the employment of women effects or is affected by

their residential location decisions and their accessibility to relevant

employment concentrations . Such questions clearly build on the demo

graphic information presented in the previous section .

Several disciplines have devoted significant thought to the complicated

relationships between urban development and transportation systems .

However , focusing on women brings a new set of questions . How will the

increasing employment of women , their rising incomes and their continu

ing or changing family responsibilities affect how either two worker

families or female headed families choose their home and their work

places? The central concern of transportation planners is the transpor

tation implications of household location and employment decisions .

18



However, these questions can be framed in reverse causal order ; how do

transportation services and facilities effect residential and employment

choices?

Traditional household choice models maintain that households locate in

relationship to the employment opportunities available to the chief

worker leaving the "secondary" worker to fend for , historically , herself .

In these models , household rent and space are traded off against travel

Traditional labor market economists , however , maintain that

travel is a cost of employment and that workers act to maximize their

net income , i.e. , their gross salary less their travel costs (in both

time and money) . Either model can be used to explain why women tend to

work closer to home , have lower travel costs (measured in both time and

money) and use mass transit more than men .

costs .

What impact will the increasing involvement of women in the labor force

have on household decisions? Will households act to maximize total

household income or minimize total household travel expenditures?

they choose to compromise between either the employment choices or the

travel costs incurred by or available to both workers , what are the im

plications for urban form and by definition for both household and total

travel choices? What are or will be the housing and employment choices

of households headed by women? What impact will a woman's new activi

ties have on the decision to move within an area from an existing

residence?

".

If
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Most of the traditional models make a number of assumptions that may not

be valid for women workers whose personal mobility may be limited by

family responsibilities or the inability to obtain mortgages .
Unmar

ried heads of households have been found to prefer multi- family housing

even as income rises . This raises a number of questions .
Is there in

fact a substantial choice difference between female heads of household

and male headed households who prefer low density , single family housing ?

Are female heads at any income level able to obtain mortgage loans to

purchase low density suburban housing?

Female workers with or without spouse present may calculate the value of

their domestic responsibilities and the time spent engaged in those

activities differently than similarly situated males .
If so , will this

create different calculations of the time they are willing to spend in

travel , the mode they are willing to use , or the places thay are willing

to live ?

C. Comparative Attitudes and Preferences of Men and Women Travellers

A number of cognitive processes are involved in any individual's judge

ments about particular transportation services and in that person's de

cision to use a certain mode . What is important in people's modal

choice decision is how they perceive certain system attributes and how

they use those perceptions to form their preferences for a certain

This personal preference , constrained by environmentalmode or service .

characteristics , guides travel choice behavior .
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Not all people perceive system characteristics in the same way ; some

people may find rail transit to be noisy or crowded , while that may not

be others ' perception . Not all people prefer the same features whether

or not their perceptions are the same . Retired people may not care

whether mass transit is reliable although employed people may be very

concerned about this feature . Important cognitive factors such as per

ceptions , attitudes , and preferences intervene between the actual charac

teristics of a transportation system and a person's choice of that sys

tem when travelling .

Researchers have spent considerable time investigating how people form

their perceptions and how (and if) those perceptions affect their travel

behavior . Such research has been used for example to identify features

of existing systems that ought to be altered to attract more riders , as

well as to predict ridership on new facilities and services . By differen

tiating groups with similar cognitive processes , or attitudes , the pre

diction of response to new systems or services may be possible . Transit

marketing agencies use such information to do market segmentation ,

grouping people with similar decision -making processes . They can then

predict each group's response to both existing and proposed transporta

tion system attributes and make those systems more responsive to people's

concerns .

The papers presented and the Conference discussions highlight the impor

tance of attitudinal and preference variables in comparing and predicting

the travel behavior of women and men . Men and women have been found to

have different attitudes and preferences toward components of
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transportation systems . Women are more , often significantly more , pro

transit and anti-car than men . Attitudinal research therefore is not

directly a woman's issue but women can often be defined as a distinct

market segment with attitudes and decision processes internally similar

but different from men .

These differences in attitude , however , may be caused by variables which>

could change along with the demographic changes in society ; this would

seriously detract from the use of current attitudes as behavioral pre

dictors . It is known that people's experience with a mode or service

affects their attitudes toward mo dal choice . Women currently use tran

sit far more than men and it is difficult to isolate differences in

their experiences from sex-based differences in preference or reactions

toward certain system attributes . Reported intentions to use transit ,

which are far higher among women in the research presented , may simply

reflect an adaptive response to a situational constraint . Knowing that

they have no alternative transportation option , some women may report a

favorable intention to use transit . Indeed they may see it in a more

favorable light .

All of the researchers who presented papers recognized these difficulties

and attempted to control for both experiential and situational constraints .

Because these issues are so complex and interwoven , some doubt still re>

mains .

For example , one Conference paper controlled for auto avialability by

using a measure derived by dividing the number of cars available to a

2
2

Ariane Dupont-Kieffer



house by the number of licensed drivers in the household . This tacitly

assumes that all drivers have equal access to household vehicle ( s ) .

It can be argued , as the authors noted in their oral discussion , that

access to available transportation resources within a household may not

be equal. It is possible that women in households with one car may only

have the same modal options ( for certain trips at least ) as women in

households without any car . There is reason for both sets of women to

report favorable perceptions of transit since they both have roughly

equivalent situational constraints . Thus we still cannot know if women

really have more favorable attitudes toward mass transit independent of

situational constraints .

There are other problems with basing behavioral predictions on stated

attitudes and preference . Perceptions are a result of experience and

conditioning to actual system characteristics . Therefore , it is possible

to change system attributes significantly without changing people's per

ceptions ; if so , there will be no change in their travel behavior . For

example, it is possible to make commuter trains run on schedule or make

a transit station safer without changing people's perceptions that the

station is unsafe or that the train is always late .

Just as significantly , transportation researchers in general have not been

very successful in using stated preferences or intentions to predict be

havior . Some of this may be due to what has been called the discount

factor ; the closer people are to actually making a decision and the more

they know about that choice , the more likely they are to give an accurate
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description of what they will do . In fact some argue that there must

be a situation where a stated attitude can influence behavior for such

questions to be valid . For example , attitudes or stated intentions

toward non-existent but planned rapid rail systems may be meaningless.

At the present time research consistently shows real and significant

differences in the attitudes of men and women toward many transportation

options . It is important to know if there are long-term differences in

men's and women's evaluation of transportation improvements based per

haps on personal preference , or whether such differences are now the

result of situational constraints and varied experience . Such informa

tion would allow the prediction of the transportation behavior of women

even as their employment and household responsibilities change .

D. Personal Security

Both the frequency of use of public transportation and spatial and tem

poral use patterns are influenced by an individual's perceptions of

personal security . Most people feel personal security in transportation

to be largely a woman's issue . However , the papers presented on this

topic indicate that personal security has relevance for men's travel choices

as well .
Of course , security questions involve all the modes . For example ,

many women may fear both parking garages and the walks to and from their

parked cars .

Women may make a number of activity and travel choices based on their per

ceptions of their safety ; some Conference participants argued that women
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actually make major decisions such as employment choices based on such

perceptions. Women who work at late-night occupations and those who

depend on public transit are especially vulnerable , but those who have

low incomes as well may have fewer transportation or employment choices

available .

There are a number of perceptual problems in this area . People may feel

safe when they are not , and not feel safe when they are .
Those who

work in rape prevention have found that women perceive an area to be

secure because they are unaware of recent rapes at that location .

Efforts to increase security , or to lower crime rates , must then be two

pronged : they must actually make the area more secure and they must con

vince the people involved that such is actually the case . This raises

the interesting , and disturbing question of whether people's perceptions

of safety can be changed without actually making an area more secure .

Research presented in this volume shows this to be entirely possible .

Women , in particular , can be convinced that a transit station is safer

when the crime rate has actually not changed !

As a corollary , there is a need to develop a method to decide which

areas , stations , parking lost , etc. ought to be made more secure . Many

crimes , particularly rape and personal harassment , are significantly

under - reported and so analysts are hard pressed to know where the pro

blem is the worst and under what conditions . Since citizens may not

actually know themselves where real crime rates are high , responding

to citizen complaints may cause an inefficient deployment of resources .
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There is evidence that men and women have different concerns about per

sonal security and some indication that they have different responses

to crime countermeasures . It is necessary , therefore , to determine if

differential countermeasures are necessary and if those differential

measures have different short and long term impacts on crime .

Major transit properties are extremely worried about declining rider

ship among women which management attributes to their fears for personal

safety . Since so many current transit riders are women , this is a

particularly significant problem . It is not surprising that the transit

industry is involved in several major studies of personal security .

One of the Conference papers that addresses this issues is derived from

such a study .

E. Human Factors and Reactions to Vehicle Environment

Women have different reactions to and attitudes toward certain aspects

of vehicle design . And, obviously , there are physiological and anatom

ical differences between the sexes . Therefore , questions arise about

women's differential responses to specific components of vehicle design

and how those responses affect their decision-making .

have significance for a number of reasons . Such information may be used

to predict the response of different subgroups in the population to

existing or proposed safety devices , or to down-sizing in vehicles to

meet environmental and energy constraints . There is some evidence that

women may be willing to make different trade-offs than men among safety ,

environmental protection and energy conservation . It is important to

These issues
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have a firm understanding of those decision processes to be able to

predict the response to a wide variety of governmental environmental

and energy measures .

Current transportation systems are also concerned about consumer re

response to ride quality. Are there differences in male and female per

ceptions of that attribute and do any such differences in perception

affect mode choice?

Human factors research , suprisingly , has not been particularly con

cerned with sex differences in the past . A paper in this volume re

ports on the dearth of practical treatments of gender of sex differences

in the human factors literature , citing a review of articles appearing in

two major human factors journals over an eleven year period .

searchers found that half of the studies reported on used only male

subjects , another third failed to mention who their subjects were , and

only one-third of the remaining studies which had data by sex , analyzed

for sex differences . It is striking that of those studies that did

analyze along the dimension of sex, 73 percent found significant per

formance differences due to sex .

The re

In particular, the literature dealing with the reaction to vibration in

vehicles and to the motion of vehicles has simply ignored sex from the

beginning , perhaps because many such experiments originated with the

military . However , recent research seems to indicate both differences

in the perceptions and responses of men and women to certain vehicle

environments and also an inclination to act differently on those
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perceptions .

It is interesting to note that in an area where most professionals

admit the need for research along the lines of sex , so little work

has been done . Only one paper presented at the Conference discussed

such issues . Work is needed to identify how reactions to different

vehicle components and vehicle attributes affect mode choice and

related travel decisions for both men and women . Such information

would allow prediction of car buying by sex, response to safety or

environmental modifications to vehicles , and changes in mode choice

in response to undesirable ride quality .

F. Methodological and Planning Implications

Planning may be thought of as a technical process in which sophisticated

tools and methods are brought to bear on public problems . When planning

is viewed in this light it can be addressed neatly within the primary

focus of the Conference , the prediction of travel behavior , and it can

eschew discussions of equity . Yet it is difficult to analyze the plan

ning process , in transportation or any field , without recognizing that

planning decisions involve choices between competing interests and

values . Even if planning methods and tools were value-free , an assump

tion seriously challenged by the Conference , it is clear that choices

between interests in conflict raise equity issues . At the very least

planners must explain to decision-makers what are the interests in

conflict and determine upon which groups in society the burden of a

given decision will fall .

28



The federal government has ordered and structured the transportation

planning process so that many interests and affected groups can speak

out about their concerns . There is a tacit assumption in the require

ments for citizen participation and public hearings that many groups

understand and explain best their own interests and the impact on their

interests of government policies . There is also a recognition that some

groups are disadvantaged in the planning process either by their in

ability to "speak for themselves" or by economic and social forces in

general . Recent federal legislation mandates special attention to

the needs of such groups . These concerns and the process as it has

evolved has carried planning far beyond a set of technical procedures

which admit of no known value judgements or subjective appraisals .

Ultimately the choice between competing interests is a political one ,

but the proper presentation of those interests is a planning concern .

A finding that women, or any group , have special interests or are

affected differently by proposed programs does not , of course , require

that planners or decision-makers change their proposals .

governmental decisions that affect everyone in the same way or distri

bute their burden equally . Both proponents and advocates of studying

women's travel issues must recognize that there is a clear difference

between a mandate that women's needs must be understood and recognized

in the planning process , and a mandate that those needs take precedence

over other concerns and interests . However , an informed planning pro

cess may eventually find ways to accommodate a larger number of

There are few

1

1
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interests and concerns within governmental programs or to mitigate the

negative consequences of those programs for certain groups .

There were three major prediction issues that arose in discussing planning

methodologies and women's travel issues . Each will be described and

discussed briefly below .

1. Planning Methodologies ; Do They Work and Are They Value-Free?

A whole range of planning and predictive models have been developed in

the last 20 years on which a number of transportation decisions in major

metropolitan areas have been based . There is considerable debate within

the transportation planning community on specific attributes of those

models or the data sets on which they are based .

There are serious technical questions about the ability of many models

to predict individual response to a variety of potential transportation

policies . The models in use in most metropolitan areas have been widely

criticized for their inability to predict the implications of certain

policies for the travel behavior of any subgroup in the population in

cluding women . Because current metropolitan planning transportation

models are based on aggregate observations they cannot be used to focus

on individual groups or to predict the impact of various policies on

those groups . Most models in use are insensitive to the behavioral

causes of travel so they cannot be used to predict people's responses

to innovative transportation services , to different policies such as

gasoline rationing , or to different products such as electric cars .
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Because current models are not based on behavioral relationships they

may fail to correctly predict the impact of demographic and societal

changes on the travel behavior of women or men . In short , existing

models are relatively ineffective in key policy areas because they do

not recognize or measure the individual differences between and among

members of a household . Such an understanding is a prerequisite to

formulating effective transportation , energy , and environmental

policies .

For many planners the availability of technical tools allows them

to view the planning function as objective and value-free ; they feel

strongly that their use of such tools removes the planning process

from the political realm . The increasing use of such models has

strengthened this view and furthered a strong technological orientation

in current transportation planning. Recent criticism has charged that

neither the models themselves nor their ultimate use in the planning

process are neutral and objective .

A model is a set of relationships between variables portrayed in mathe

matical terms . Not all real world relationships can be represented or ,

at least , the model becomes so unwieldy as to be useless .
The choice

of which relationships and which variables to include and which to ex

clude is far from an objective one . It is based on analysts ' views of

which variables are linked to travel behavior and which kinds of travel

behavior are important . Most existing models are filled with assumptions

that reveal value judgements : modal-split models assume that all trav

ellers are the same and make their travel decisions based on time and
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cost considerations alone , not on household responsibilities or even per

sonal preference. Women's changing employment or income status , or their

different attitudes about public transit , are not included in most

models because of a decision that those variables are not relevant or

need not be distinguished from mens ' .

Most commonly used models focus largely or solely on work trips , based

on the implicit judgement that society is only interested in measuring

the activity of people in the paid labor force . Most models deal only

with vehicular travel , implicitily assuming that walking , biking and

other modes are not or will not be significant policy concerns .
In so

limiting their data collection and analysis efforts , such models cannot

produce information on the trip behavior of retired people , women or

bikers , if policymakers should seek such data .

In addition , many models include relationships based on empirical ob

servations of key variables . When such relationships are used to pre

dict future travel demand they tend to " freeze in time " cultural and

even economic patterns that may no longer exist (e.g. traditional

divisions of household responsibilities) or that we do not automatically

wish to perpetuate (e.g. black ghettos or low density suburban develop

ment) .

In addition to criticism of existing travel demand models , there has

also been criticism of the presumably objective measures used to evaluate

the costs and benefits of proposed transportation services and facili

ties . Critics have noted that most " objective" analyses initially make
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a number of value judgements; for example , that increased access and

decreased traffic congestion are always desirable . Alternatives are often

evaluated not only in terms of one another but in terms of some idealized

or valued alternative , an ideal not always apparent to observers .

Like most of the travel demand models , many cost - effectiveness analyses

focus solely, on work trips . A commonly used evaluation criterion is

travel times savings on the journey to work ; this figure usually repre

sents the total or aggregate of all individual time savings that might

occur because of some transportation alternative . In quantitative evalua

tions such measures tend to weigh the time of a male working outside the

home higher than that of an unsalaried housewife working at home and

often to weigh a professional's time higher than a low income person's .

In addition , the use of aggregate figures obscures significant differences

that each transportation alternative may have for different groups of

people , even for those in the paid labor force .

The models and analyses discussed above are given strength and legitimacy

by their use in an increasingly formally prescribed planning process .

This process involves regulations , prohibitions , and mandates from several

levels of government . This evolving process has been changed in response

to the demands and criticisms of a number of groups in the past .

Some Conference speakers felt that the way to change deficient technical

tools (as well as the objectives of the planning process ) was through

attention to the structuring of that planning process . In their view ,

changes in unsatisfactory technical procedures would come through
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demand for changes in the objectives and requirements of the planning

process . Should the process be required from its onset to specifically

take into account the needs of women or the impact of proposed policies

on women , the models and the data collection procedures could and would

be changed accordingly . It is not possible for a model that does not

take into account women's changing employment and household responsibili

ties , or for a planning study that did not gather data on women's non

work trips , to suddenly take those factors into account .
If the pro

cess itself is not changed , a concern with women's issues would simply

be added to the end of a technical process which did not include a
SO

phisticated analysis of those issues at all .

2 . Transportation Planning and Equity

Planning issues lead to decisions about the allocation of scarce resources

among competing interests in society . Two related concerns captured the

attention of Conference participants ; how resources should be allocated

among competing interests , and how fairly such resources had been

allocated in the past .

A crucial issue underlying both questions was a concern with what Con

ference participants tended to call equity , although they often meant

different things at different times . To some , equity meant equality ,

that men and women in general should have equal amounts of transportation

resources . For some the mere fact that men and women were found to

have different travel patterns was an indication that inequities

existed . But it should be clear that all inequalities in behavior are
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not indicative of inequities nor of the need for additional transporta

tion services . Such a definition of equity is a difficult one because

it assumes that everyone , men and women , workers and non -workers, etc.

have the same needs and desires for travel . Obviously , this is not so .

Equity was also used to mean a concern with disadvantaged groups in so

ciety the poor , the elderly , the handicapped , and increasingly , women .

This definition of equity is also a difficult one . It gives very little

idea of how resources could or should be allocated to these groups or

among the various groups and interests in society . Any group may be

disadvantaged without having travel patterns significantly different

from the average . And any differences in travel behavior between and

among groups are not necessarily indicative of deficiencies in transpor

tation services nor of the need for governmental redress .

What most participants seemed to mean when they expressed their concern

for equity was that transportation services ought to be provided to those

individuals and groups that needed them whether their demand was greater

or lesser than the average . Moreover , many Conference participants felt

that government in general and transportation planners in particular

ought to take an active role in determining the needs of certain groups ,

including women , and actively work to meet those needs .

The identification of needs , however , is not an easy task . Even once

identified , the decision that a transportation need is deserving of

attention by governmental planners and ultimately policymakers is very

much a political and value judgement.
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Thus , there are two basic issues facing transportation planners ; first ,

how to identify whether a group , such as the elderly or suburban women ,

have unmet or poorly met transportation needs . Secondly , how to evaluate

the importance of those needs or even rank them so that in a world of

scarce resources those who are most "needy" will be identified and

possibly served first .

a . How to Identify "Needs"

The problem of identifying whether any group of women currently has or

will have unmet travel needs is obscured by the perceptual aspect of

People may say they are in need when in fact they are

not . Or , just as important , people may say they have no unmet needs .

The latter response may come from people so limited by their existing

travel constraints that they do not formulate desires that they know

they cannot fulfill .

need assessment .

This raises a clear dilemma for planners . One option is to assert

that there are some objectively observed travel needs which are not

being met and to respond to those needs whether they are perceived or

This option makes sense if we are concerned about system attributes

such as safety or comfort . However, this option is problematic if we

are concerned about increasing access to sites where planners think

the needy ought to go , even in the absence of any expressed desire on

their part to do so .

not .
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b. How to Evaluate Unmet Needs

In at least a conceptual sense , it is possible to attempt to evaluate unmet

transportation needs by how vital they are to the health and welfare of

the people involved. Unfortunately, such an approach can call forth a

great deal of rhetoric without giving significant guidance to planners

caught in the middle of a number of conflicting needs . On one value

system, for example , a male worker's trip to work would be ranked

higher than the shopping trips of his housewife spouse because his

travel is more vital to the well-being of the entire household . This

value in fact pervades most of the government sponsored highway con

struction of the last twenty years . Moreover , that same value judge

ment may be made routinely by all members within a family about the

allocation of a single car. Does that consensual decision make a

"stranded" suburban housewife less needy?

Inherent in some definition of need is the concept of merit ; that dif

ferent groups of people may have genuine unmet needs but one group is

more deserving than the others . This is another way of ranking conflicting

needs but it goes further; it implies that the important question is

how much people deserve assistance . One need not support this view to

recognize that the concept of the " deserving needy" is at least an im

plicit equity criterion in many planning decisions . This concept raises

some interesting problems for those concerned with meeting women's

travel needs . At the Conference a number of participants questioned

whether the transportation problems of middle-class suburban housewives

were as deserving of attention as those of black inner-city heads of
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households . This question at least tacitly assumed that those who

were in a better financial position were less deserving of assistance

no matter how genuine their need .

Allied to this concern with the merit of any need was a question of

whether governmental response or equity concern was appropriate where

the transportation need was created by some conscious decision of the

people involved . A number of Conference participants questioned whether

the government should be concerned with the transportation problems of

suburban housewives , for example , who had chosen to move to low density

suburbs where they knew there would be no public transit service . Was

the government required to intervene because women allowed their salaried

spouse to take the only household car? Some participants argued that to

provide expensive transit services to low density suburbs was in fact to

encourage households to keep making the same dysfunctional locational

and inequitable household allocations .

There were no easy answers to the equity questions about identifying and

ranking transportation needs . Many participants felt that these conflicts

and tensions could only be resolved in the political arena .

3 .
Transportation and Urban Support Systems

A major concern facing transportation planners is how interrelated all

transportation questions are with all urban development and service de

livery questions . Some participants questioned whether transportation

planners were finding it necessary to address deficiencies or inequities

in the way metropolitan housing markets operated and the method by which social
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and human networks delivered services .

A number of groups in society are demanding that transportation services

and systems redress the inadequacies in other service delivery systems .

It is clear that planners must question whether a need for a service on

the part of women or any group in society (however identified or ranked )

is really a transportation need or whether such a need is created by a

failure in the delivery mechanisms of other support systems . Transpor

tation resources are not unlimited and all the problems created by de

ficiencies in other societal systems cannot be addressed by transporta

tion facilities . Moreover , unless there is a recognition of the true

source of a problem , imperfections in other societal systems may never

be addressed .

It is also clear that transportation planners cannot develop transporta

ion plans independently of other urban development plans. Many at the

Conference questioned whether transportation planners are asking the

right questions when they attempt to predict future transportation pat

terns . Which are the dependent and which the independent variables in

the complex relationship between developing residential and industrial

land use patterns and transportation system components?

4 . Summary

The research presented at the Conference pointed out the need for

transportation planners to respond to the issues raised by this

Conference and to incorporate findings from current and future research

efforts into their tools and plans . But the very issues this

Conference addresses have caused conflict in the transportation
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planning community . For the transportation planning profession to accept

the ideas suggested by the Conference requires that planners acknowledge

Planners must acceptthe subjective nature of many of their activities .

that the planning process itself is a subject for political debate and

that the technical procedures so highly developed over the years might

require changes so that they can better inform policymakers and respond to

new political objectives .

III . Organization of This Volume

The individual papers dealing with the six major themes discussed above

will follow this section . Some papers presented at the Conference appear

in this document in abridged form only ; these abridgements follow the

presentation of the full papers . Following those are the speeches pre

sented by the distinguished speakers who addressed the Conference .

The findings and research recommendations prepared by Conference partici

pants on the last day of the Conference close this volume .
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INTRA-HOUSEHOLD IMPLICATIONS OF THE INVOLVEMENT OF WOMEN IN THE

PAID LABOR FORCE

The first paper in this section describes current demographic trends in

American society . The remaining four papers deal with one crucial

aspect of those demographic changes how households respond to the

salaried employment of women . These four papers consider how household

responsibilities are allocated among the members and the consequences of

that allocation for the kind , number , and distribution of trips made by

individual members of the household .

Ralph Smith's paper on demographic trends is the first chapter in a

recently- published Urban Institute report undertaken for the U.S.

Department of Labor . It is a detailed examination of the increasing

involvement of women , particularly married women , in the paid labor force .

Smith analyzes historic trends , and , cautioning that labor market

economists have been notably unsuccessful in predicting the participation

of women , makes projections to 1990 . In a brief analysis , he concludes that

there are demographic , economic , and sociological explanations of the large

increase in labor force participation , especially of married women with

children . Smith's paper lays the ground work not only for the papers

that follow his in this section but for many of those in subsequent sections .

Richard McGinnis ' paper is based on a sub- sample of the 1968 Washington , D.C.

Home Interview Survey ; he considers how trips were distributed among members

of a household rather than focusing on total household travel . He investi

gates changes in the travel behavior of a wife when she chooses to seek a

paid job , the impact of children on the travel behavior of the wife

entering the paid labor force and the travel differences between married men
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and women . He finds that in most cases the husband's trip-making behavior

stayed the same or increased slightly when his wife sought salaried employ

ment ; the wife's non-work travel decreased to more nearly resemble that of

her spouse . McGinnis concludes that it is employment and not the presence

or absence of children which creates these shifts in travel .

The Skinner-Borlaug paper also uses a sub- set of the 1968 Washington , D.C.

Home Interview Survey , along with a small survey taken in Edinburgh in 1971 .

A cross- cultural analysis is performed of the shopping travel patterns

between women and men in the Washington data as compared to patterns demon

strated in the Edinburgh data . The authors find that as womer are employed

in the paid labor force to an increasing degree , their number of shopping

trips decreases . These women do , however , appear to retain the primary

shopping responsibility .

The Hanson and Hanson paper describes a study designed to ascertain how the

time constraints imposed by employment affect the travel behavior of women

and to investigate how a wife's full - time employment affects the travel

patterns of her husband . The study was undertaken in Uppsala , Sweden in

the Spring of 1971. The authors found that women's non-work trips were

reduced considerably when they entered the paid work force , but that there

was little or no impact on the trip behavior of their husbands . Moreover ,

the authors found that there was a significant shifting of non-work trips

such as shopping by the wife to weekends ; in contrast to American research

they found that trip - linkages or chaining decreased for employed women .

It should be noted that while the Edinburgh data set used in the Skinner

Borlaug paper and the Uppsala data analyzed by Hanson and Hanson include

weekend travel , comparable weekend trip data are not contained in the
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often used 1968 Washington , D.C. Home Interview set . Thus , the degree to

which shopping was shifted to the weekend but still maintained by the wife

cannot be determined .

David Damm's paper analyzes travel behavior from the perspective of activity

schedules , that is , how people order their activities and trips over time .

Using data collected in Minneapolis-St . Paul in 1970 , he examines whether

sex alone is a predictive variable in explaing both activity schedules

and resultant travel behavior . He concludes that it is also necessary to

focus on other socioeconomic variables describing a household and the

number of people available to carry out household responsibilities ; studying

the activity schedules divided solely by gender is inefficient .
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THE MOVEMENT OF WOMEN INTO

THE LABOR FORCE*

Ralph E. Smith

National Commission for Employment Policy

A major transformation in American society has been taking place , one

that affects virtually all of our social and economic arrangements .

increasing proportion of women are either working outside the home or

looking for work. The workplace is no longer a man's world. The

family with a working husband supporting a wife who stays home to mind

the children still exists , but it is getting harder to find and it is

certainly no longer typical .

At the turn of the century , only 5 million of the 28 million Americans

in the labor force were female . One-quarter of these women were

teenagers and only a handful were married . As recently as 1947 , fewer

than 17 million of the 59 million labor force participants were women .

But over the past thirty years , six out of ten additions to the

workplace have been female . During this short period in our history ,

it has become widely acceptable for married women to seek work outside

the home. Almost half are now doing so , including over one-third of

mothers of young children .

The movement of women into the paid labor market has often been called

a revolution. It certainly is a revolution in the sense that it is

*This paper was the draft of a work which became the first Chapter of

a 1979 Urban Institute publication The Subtle Revolution : Women at

Work .
It is published with permission .

An
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bringing about a fundamental change in social and economic conditions .

The division of labor between the sexes in which men work outside the

home for pay while women engage in unpaid housework is breaking down .

And , as more women work outside the home , the fight for equal treatment

in the job market and equal responsibilities for unpaid domestic work

is intensified . Indeed , female -male relationships in every aspect of

society are being questioned and are changing . The movement of women

into the labor force is part of this larger social revolution , both as

a cause and as an effect . The economic power that is provided by paid

employment enhances the bargaining power of an individual in the

marketplace, the political arena , and the home .

But the revolution associated with women's movement into the paid labor

force is , in many ways , a subtle revolution . It is subtle in that it

has been gradual , not traceable to any abrupt change . Decade after

decade the percentage of the female population in the labor force ( that

is , their participation rate ) has been increasing . In the years since

1947 , when statistics began to be collected on a regular basis , the

participation rate of women increased in all but four years , but never

by more than 1.5 percentage points in any one year .

The revolution is subtle in that its origins are difficult to under

stand . Students of female labor force behavior have many explanations

and disagree about which are the most important . Many economists

point to the increasing attractiveness of the paid labor market to

women , as real wages have risen and opportunities (particularly in

white collar jobs ) have expanded . Many sociologists point to changes
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in sex role attitudes , rising divorce rates , and falling birth rates

as important factors . Other explanations offered at one time or

another include the invention of labor - saving devices for the home ,

rising education levels , inflation , unemployment, the movement away

from rural areas , and so forth . Probably all have been important in

various periods .

It is subtle in that its course has been difficult to predict . Time

after time , projections of the size of the female labor force have

seriously underestimated future growth . Official government forecasts

repeatedly have called for a tapering off of past growth rates and

repeatedly have been wrong .

It is subtle in that many of its consequences are enigmatic .
No one

really knows what the American economy and society would be like today

had the women stayed home . No one knows what the future effects of

their continued labor force growth will be . The consequences of the

past growth in the female labor force and the anticipated consequences

of continued growth are far-reaching .

This book is about some of the consequences .
It is intended to provide

a basis for anticipating and reacting to challenges caused by this

growth . These challenges include transition problems , as individuals

and institutions adjust to women's changing role , and new opportunities ,

as more women become available for paid work outside the home .

Each of the chapters that follows focuses on aspects of society that

have been or will be affected by the continuing increase in the size
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of the female workforce . The implications of anticipated growth over

the next decade for the labor market itself , the home , and other social

institutions are examined . The authors have as their objectives : to

describe and analyze the changes that are likely to occur because of

women's increased labor force activity ; to isolate issues likely to

arise because of these changes , expecially those that may be the sub

ject of public policy ; and to identify alternative ways of resolving

these issues and to present a conceptual and factual basis for choice .

This chapter presents the context within which the changes are

occurring . The growth of the female labor force since the turn of the

century and the reasons for it are reviewed . Next , a picture of

today's female workforce--who they are and what they are doing--is

presented . Forecasts of the growth of women in the labor force through

the end of the next decade are offered ; the projections for 1990 will

be used as a frame of reference by the other authors . The final sec

tions of this chapter discuss several of the issues arising from

women's movement into the labor force and provide a summary of the

remainder of the volume .

The Growth of the Female Labor Force*

Although stereotypes are often based on fact , they are seldom revised

as quickly as the facts change . Stereotypes about the roles of men and

women and the structures of families provide an excellent example of
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*The discussion of the determinants of past labor force growth and the

projection of future growth and based on research conducted under

Grant No. 21-11-77-09 from the Employment and Training Administration ,

U.S. Department of Labor .
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this phenomenon . In 1890 , the first year for which labor force

information remotely comparable to current tabulations appeared , few

women worked outside the home . That year's census revealed that 3.7

million women were in the labor force . They accounted for only 17

percent of all workers and 18 percent of the female population , age 14

and over. All but a million of these working women were single . Only

4.5 percent of married women were in the labor force at that time .

Expansion of the female labor force since that era has been due both to

population growth and to the dramatic increase in the proportion of

Meanwhile ,women who have chosen (or been required) to seek paid work .

the male labor force has grown much less rapidly . Although the male

population expanded at about the same rate as the female population ,

the proportion of the male population in the labor force actually fell .

Between 1890 and 1977 the female labor force participation rate grew

from 18 percent to 48 percent while that of males declined from 84

percent to 78 percent . The decrease for men is mostly attributable to

longer education , earlier retirement and longer lifespans .

Most of the increase for women is associated with a profound change in

the activities of married women . Throughout the entire period , most

adult women have married and their participation has significantly

increased . By 1977 nearly half of all married women who lived with

their husbands were in the labor force . The increases in the partici

pation rates among women who had never married or who were in other

marital categories (separated , divorced , and widowed) were much less

pronounced, because a substantial percentage of them have always had

*

I
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to work . In 1890 , 37 percent of women who had never married were in

the labor force , compared with 59 percent in 1977 and the rate for

women no longer married increased from 29 percent to 42 percent.

The sharpest sustained increases in the participation rates of women ,

including married women , have occurred in the past few decades . Between

1947 and 1977 , the participation rate of women increased by 17 percent

age points . To appreciate the magnitude of this change , consider how

many women are in the labor force now who would not be there if no

change had occurred . In 1977 , 40 million women were in the labor

force , 48.5 percent of the female population age 16 and over . If ,

instead , the percentage in the labor force had remained as it was in

1947 (31.8 percent ) , only 26 million women would have been in the>

labor force . In other words , there are 14 million women now in the

labor market who would not be there if a revolution in women's roles

had not occurred .

The post -War participation rate increase is primarily a result of the

more than doubling of the participation rate of married women . Between

1947 and 1977 , their rate increased from 20.0 percent to 46.6 percent .

Thirteen million of the 14 million added to the labor force as a result

of participation rate increases were married . The question , then , is :

why is a so much larger fraction of the female population , especially

of married women , now seeking work?

Many attempts have been made by economists and sociologists to answer

this question . From their theoretical and empirical studies , it is

possible to identify the factors that are likely to have played
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significant parts , without trying to isolate the relative sizes of

their contributions . The theory of decision -making developed in micro

economics provides one conceptual framework . An individual decides

whether to participate in the labor force based on the perceived

rewards to seeking paid employment relative to the rewards of spending

this time outside the labor force . The iatter may include a multitude

of activities such as going to school fulltime , homemaking, volunteer

work , convalescence , or simply leisure .

For healthy men who have completed their education and are younger than

normal retirement age , the decision to seek work is hardly a conscious

one . Ninety-five percent of all men between the ages of 25 and 54

report that they are either working or looking for work .
Economic

necessity and social conformity together serve to make the cost of

neither working nor looking for work unacceptably high for most central

age men .

Other demographic groups include large numbers of individuals who do

have a choice . As we have seen , an increasing proportion of women>

have opted to participate . This suggests that the perceived benefits

of being in the labor force have been increasing , the benefits of not

participating have been decreasing , or both . What has changed ?

Most economists who have investigated this subject rely heavily on

economic explanations . As the economy has expanded throughout most of

this century , real wages (adjusted for inflation ) available to women

have increased mangfold . There has been no corresponding increase in

the rewards to working within the home . Therefore , more women have
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shifted part of their work activity into the marketplace . The

" opportunity cost " of staying at home all day has become too great for

an increasing proportion of women .

The economic model on which this conclusion is based takes into account

two opposing forces set in motion by rising wages . The first is the

positive relationship between participation in the labor force and the

wage rate discussed above . As wages rise , paid labor is substituted

for unpaid activities outside the labor market . The opposing force is

an income effect , through which the rising income within a family

associated with higher wages is translated into less economic pressure

to work and greater financial means to enjoy leisure pursuits , go to

school , and so forth .

For married women with husbands present there is a preponderance of

evidence that the substitution effect has outweighed the income effect .

Even though the increase in husbands ' earnings throughout most of the

century has permitted improvement in living standards without their

entering the labor force , many wives have chosen to do so . The eco

nomic explanation for this phenomenon is that these women were facing

a three-way choice , rather than the simple labor vs. leisure choice

originally presumed in the theory . For them , the third option is

unpaid work within the home . An increase in family income permits

reduction in unpaid work , through the purchase of labor-saving devices ,

restaurant meals , domestic service , and the like . Thus , increases in

real wages over time may cause more participation in the labor force for
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married women , as has occurred throughout this century (Mincer , 1962 ;

Cain , 1966 ) .

Additional economic explanations for the long - term increase include the

tremendous growth in the kinds of jobs that are thought to be most

appealing to married women or for which employers are most willing to

hire women . These include the growth in the service sector , office

employment , and jobs that permit part - time schedules . Also , the

importance of physical strength in many industrial sector jobs has

diminished . In addition , women are acquiring increasing amounts of

education , enabling them to qualify for jobs that are both better

paying and more interesting .

These explanations are closely related to the wage explanation in that

they help to account for the continual rise in women's wages , even as

so many women enter the market . Had demand not increased , it would

have been likely that their wages , relative to men , would have fallen .

In fact , the ratio of median female to male wage rates has been

remarkably stable , remaining near six - tenths of the male wage through

out the century . Nonetheless , some independent effects of the shifts

in the mix of job opportunities and in educational advancement should

be expected since both affect the non -monetary benefits of paid

employment as well .

Other economic factors that may affect the decision of a married woman

to participate include her likelihood of finding a job , her husband's

employment status , and inflation . Changes in these variables cause

temporary changes in either the expected rewards to being in the labor

57



market or in income levels . Each may account for the pace of labor

force growth in particular periods of unemployment fluctuations or

inflation , but not for the long - term growth .

Sociologists have identified another set of influences that have rein

forced these economic factors . These include demographic and attitu

dinal changes . Later marriages , rising divorce rates , declining birth

rates , and other demographic trends certainly have been responsible

for some of the participation rate growth , especially in recent years .

Women who have never married are much more likely to participate in the

labor force than married women of the same age . Women who are divorced

or separated are more likely to participate than women with husbands

present . The decline in the proportion of women who are in intact

marriages has moved more women into the labor force-prone categories .

It is actually somewhat more complicated than this , since causation

goes in both directions ; that is , increasing labor force participation

of women may have helped to bring about later marriage and marital

disruption .

Similarly , among women in otherwise comparable situations those with no

children have the highest likelihood of being in the labor force ; those

with school-age children have the next highest ; and those with very

young children are least likely . Hence , the decline in the birth rate

since the mid - 1960's has contributed to recent labor force growth . The

same qualification about causation applies . Women who are otherwise

committed to the labor force may want fewer children .
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Finally , increasing acceptance of non-traditional , and especially

non - familial , roles for women has been credited with contributing to

the rapid rise in the female participation rate in recent years . For

example , in 1964 54 percent of women surveyed agreed that a mother who

worked could establish a close relationship with her children (Mason ,

et al . , 1976 ) . Within only six years , the percentage of women with

this view increased to 73 percent . This is a far cry from the attitudes

prevailing in the 1930's , when only 18 percent of women in a national

opinion survey answered with an unconditional yes to the question , " Do

you believe that married women should have a full-time job outside the

home ? " and 41 percent said no ( Oppenheimer , 1970 ) . Sociologists have

assembled convincing evidence that an increasing proportion of women

believe that work outside the home is compatible with their other roles

and that this increase is related to the growth in their labor force

(Waite , 1978) . Once again , causation is difficult to disentangle . For.

example , attitudes may have changed largely in response to the economic

factors cited .
Nonetheless , it seems likely that whatever the original

reason the result will be to either increase the perceived benefit of

being in the labor force or decrease the perceived benefit of staying

at home .

In sum , during most of the period since World War II , all three sets of

factors discussed here -- improvement in job market opportunities ,

demographic change , and liberalization in attitudes -- have contributed

to the expansion of the female labor force . The next section provides

a picture of what this workforce looks like . Then , the changes in the
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size and composition of the female labor force that should be

anticipated and the consequences of these changes are examined .

The Female Labor Force Today

Who are the women in the job market today ? Why are they there? What

are they doing ? These kinds of questions are often answered with

reference to the " typical" or average woman in the labor force . She is

married , living with her husband , and working in a clerical job to

increase her family's standard of living . This kind of a word picture

provides the illusion of contributing to one's understanding of the

female labor force . In fact , it contributes to the widespread misun

derstanding of women's present role in the labor market .

With over 40 million women in the labor force--almost half of all women

age 16 and over--it is nearly as misleading to attempt to describe them

with a few averages as it would be to do so for men in the labor force .

The distinguishing feature of the female work force is its diversity .

Some indication of this can be seen by examining frequency distributions

of their characteristics , rather than averages . A few will serve to

demonstrate that the phenomenon of women working outside the home is

not restricted to any particular group .

The review of the factors that have been responsible for the rapid

growth of the female labor force do suggest certain characteristics or

conditions which tend to increase the chances that a woman will be

working or looking for work : Women who are in particular need of money-

those with no husbands or with husbands who are not working or have low

earnings -- are more likely than women in high-income families to be in
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the labor force . Women with few competing responsibilities outside

the labor market are more likely to seek work . For example , women who

are child-free or whose youngest child is already in school are more

likely to participate . Finally , women with especially good job>

prospects are attracted to the labor market . Educational attainment

is one indicator of this . Nonetheless millions of women who are

married to husbands with above-average earnings or who have pre-school

age children or who are not able to find particularly good jobs are

also in the labor force .

Statistics on the marital and family characteristics of the women in

the labor force illustrate the extent to which the composition of the

female labor force is affected by some of these factors (U.S. Department

of Labor , 1978 ) . In March 1977 , the most recent month for which

detailed tabulations are available, there were 39.4 million women in

the labor force , of whom 33.9 million were under age 55 . Among the

labor force participants under age 55 , 57 percent were married and

living with their husbands ; 16 percent were divorced , separated , and

widowed ; and the remaining 27 percent had not married (Table 1 ) .
.

The labor force participation rates shown in this table reveal that ,

even though the majority of the working women under age 55 are married

and among the married ones the majority have young children , marriage

and child-rearing do inhibit participation . Notice that 54 percent of

women living with their husbands were in the labor force , compared with

61 percent of women who had never married and 71 percent of women who

had been married . Notice , too , that within each marital group , women
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Table 1

Labor Force Status of Women Ages 16-54 , March 1977

Population

(thousands )

Labor Force

(thousands )

Participation

Rate

(percent )

Never -married 14,756 9,028 61,2

Married , spouse present 36,095 19,484 54.0

No children

under 18 11,527 7,527 65.3

Children

6-17 only 13,277 7,519 56.6

Children

under 6 11,291 4,438 39.3

Other ever-married 7,641 5,415 70.9

No children

under 18 3,218 2,473 76.8

Children

6-17 only 2,905 2,108 72.6

Children

under 6 1,518 834 54.9

Total , 16-54 58,492 33,927 58.0
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with no children under age 18 are more likely to participate than

those with children between the ages of 6 and 17 and these women are

more likely to participate than those with children under age 6 .

Analysis of more detailed data revealed similar patterns for most age

groups .

What are all of these women doing in the labor force ? Here again ,

there is considerable diversity . Three - quarters of them are working at
.

least 35 hours per week ( that is , full time ) or are looking for such

work . But one in four seeks part time jobs . The latter group includes

a disproportionate number of teenagers and women over age 54 . Female

workers can be found in all kinds of jobs under all kinds of conditions

and with a wide range of wages .

However , despite the heterogeneity of the female work force , most women

are engaged in a rather narrow range of activities . The occupational

and industrial concentration in a few "women's" jobs is the biggest

problem facing women in the labor market today .
One - third of all

female workers are concentrated in clerical occupations . The fields of

health care (not including physicians ) , education (not including post

high school ) , domestic service , and food service employ another percent

of the female work force . The extreme form of occupational segregation

in which women remained at home ended years ago . But the majority are

still doing "women's work . "

In large part due to the limited range of jobs held by women , the

earnings of women tend to be very low . The occupations within which

women are concentrated tend to have below - average pay scales and offer
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limited opportunities for advancement . In addition , women often earn

less than men within the same occupation . Largely as a result , the

median annual earnings of women working full time , year round , are only

sixty percent of those of men.

Notwithstanding the relatively low wages received by most women , their

earnings are often a critical component of total family income . This

is especially the case for the nearly eight million families which are

headed by women. In 1976 in 35 percent of these families the only

worker was the woman who headed it and their median family income was

$7,300. In another 24 percent her earnings were supplemented by other

But if there were
family members , bringing the average up to $12,300 .

no earners (the situation for 27 percent of these families ) , the median

income fell to only $3,800 .

Even in intact marriages , the wife's earnings should not be dismissed

as pin money . In March 1976 there were nearly 24 million marriages in

which the wife worked . On average, the wife's earnings accounted for

26 percent of total 1975 family income . In the 10 million families in

which the wife worked year round , full time , nearly 40 percent of total

family income was from the wife's earnings . Again , averages obscure

important distributions . On average , the U.S. population is not poor ;

Similarly , among these 24but this does not comfort those who are .

million families in which the wife worked were over one million in

which the wife was the only earner in the family , families in which

total family income was still below the poverty line and families in

which total family income was below $15,000 .
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The Future Growth of the Female Labor Force

We have seen that the female labor force has grown rapidly during this

century, particularly since World War II . Women from backgrounds as

varied as the female population itself are now participating . We have

also seen that the work they are doing is still largely confined to

occupations that have come to be known as "women's work . " What about

the future? Will the size of the female labor force continue to grow?

How rapidly? With what consequences?

The authors of the chapters that follow each proceed on the assumption

that the labor force participation rate of the female population will

continue to increase at a fairly rapid pace at least through the end of

the next decade . The effects of this increase , especially as it has

implications for current policies , are then examined in several critical

areas . This section presents the labor force projections on which their

analyses are based.

By 1990 about 55 percent of the female population ages 16 and over will

be in the labor force , compared with 48 percent in 1977. Together with

population growth , this will result in 52 million women working or

looking for work , 12 million more than in 1977. Most of the net addi

tions to the labor force will be between the ages of 25 and 54 ; most

will be married ; and many will have young children .

These projections are based on an extensive analysis of the determinants

of future labor force growth, described in a separate report (Smith ,

1978) . Estimating the future size of the labor force involves pro

jecting the size of the female population and projecting the percentage
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of this population who will be in the labor force . The former is known

with a fair degree of accuracy for women in 1990 who will be at least

age 16 , since they have all been born already . The Census Bureau

provides projections by sex and detailed age categories .
But pro

jecting the percentage of women within each age group who will be in

the labor force is much more tenuous . The track record of past labor

force participation rate projections for women is not an enviable one .

The procedure we have followed is based on the observation that the

percentage of women in the labor force differs considerably among

population groups delineated by age , marital status , and presence of

young children . As illustrated in the preceding table , the presence

of a husband and/or young children reduces the chances of a woman

being in the labor force . Also , there are differences between age

groups ; for example , women who are over age 54 are much less likely

to be in the labor force than younger women . The overall percentage

of women in the labor force has grown both because the participation

rates within many of the specific age-marital- family status groups

have increased and because the demographic composition of the female

population has shifted toward groups that are more likely to be in the

labor force , specifically women without husbands or young children . To

project the future size of the female labor force we first projected the

demographic composition of the female population and then projected the

participation rates for 35 separate age-marital-family status groups .

The projections reported here were based on the assumption that , within

each age group , the marital and family composition of the female
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population will remain approximately as it was in 1977. The resulting

marital and family composition is similar to the central projection

made by the Census Bureau , but is still subject to error . The labor

force projections are not very sensitive to a wide range of alternative

assumptions regarding marital status , but are sensitive to the fertility

assumption. In particular, if there is a baby boom before the year

1990 , the labor force projection in general will be too high, but the

projection of the number of working mothers would probably be too low

(assuming no other errors) . This uncertainty is further discussed below.

The next step--projecting participation rates within each group--is by

far the most difficult . The participation rates of most female groups

under age 55 have risen sharply in recent years . Will these increases

continue? The answer depends on the future course of the large number

of factors that influence the participation decision and the size of

their impacts . Will role attitudes continue to change? Will job

opportunities and wages continue to grow? Will the relative position

of women in the labor market improve? To what extent will these and

other factors continue to affect labor force decisions?

We concluded that most of the economic , social and demographic factors

that have contributed to the rapid growth in the female labor force in

recent years will continue to propel women into the labor market and

encourage them to remain . The one important exception is that the

sharp drop in the birth rate that occurred in the 1960's and 70's is

unlikely to continue ; by disaggregating the population by presence of

young children and holding the composition of each age group's population

1

}
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constant , we have implicitly removed changes in the fertility rate as

a source of future labor force growth .

Why should it be expected that the labor force participation rate of

women will continue to increase over the next decade ? The reasons go

back to most of the economic and attitudinal ones used to account for

the increases that occurred since World War II . As long as married

women continue to be attracted to the labor force by improved labor

market opportunities , anticipated growth in the economy over the next

decade should be an important positive factor . Will women continue to

share in the job opportunities that are created by economic growth ?

There are several reasons to expect that they will . First , the job

outlook in the white collar and service sector occupations (except for

teachers ) looks particularly good . Second , continued enforcement of

equal opportunity laws should open up opportunities in other fields ,

such as the skilled trades , that have long been male preserves . Third ,

the educational level of the adult female population is expected to

continue to increase , including in fields such as law and medicine in

which the rewards for being in the workforce are particularly large .

Fourth , women are developing increased work experience which , by itself ,

may pay off in higher wages , promotion opportunities , and seniority

rights .

In addition to the economic reasons , the role of attitudinal change

should not be ignored . The women who will be between the ages of 20

and 64 in the year 1990 are now between the ages of 8 and 52 . There is

considerable evidence that younger women's attitudes toward the role
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of women in the labor market are more liberal than those of older

women . Even if no individual woman's attitude changed any further ,

just the replacement of the less liberal older women with the younger

ones over time ( that is , the aging of the cohorts ) will , itself result>

in a working-age population that is more oriented toward the labor

market .

Another factor that may be decisive for many women is the momentum that

has built up as more and more women participate in the labor force . As

women who do not work outside the home become a minority , keeping up

with the Joneses will increasingly require that Ms. Smith enter the

labor force . A family's place in the income distribution used to depend

almost exclusively on the earnings of the husband . Now , even if the

husband has above-average wages , the family could have below -average

income if the wife stays home . Also , the full time homemaker finds

that her occupation is becoming the atypical one .

The labor force projections reported here are based on the simple

assumption that the increase in each age -marital - family group's

participation rate over the next thirteen years will be similar to its

trend from the preceding thirteen-year period . These produce rates for

each age group that are slightly lower than those that would result

from fitting trends directly to the age groups , since the latter would

reflect the past decline in birth rates . The complete report contains

several alternative projections , based on different estimation periods

and behavioral assumptions .

6
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A summary of the projections for 1990 , along with the comparable numbers

for 1977 , is reported in Table 2 . Notice that , even with the substantial

increases in the participation rates of women with young children that

are projected , the presence of children is still expected to deter

labor force participation , although not by as much as it does today .

Among married women under age 55 , for example, it is projected that

about 74 percent of the women with no minor children will be in the

labor force ; 70 percent of those with children between the ages of 6

and 17 only will participate ; and 55 percent of those with children

under age 6 will be in the labor force . Similarly , women without

husbands will still be more likely to be in the labor force than

married women , even though the projected growth in the former's

participation rates is much smaller .

In other words , these projections do not reflect a sharp break with

recent history . Nonetheless , when added to the changes in labor force

patterns that have occurred during the last few decades , they depict

a dramatic departure from many people's picture of what American women

are doing . If these projections are accurate , by the end of the next

decade , two-thirds of all married women under the age of 55 would be

in the labor force , including more than half of the mothers of young

children .
Even though the number of married women in this age group is

expected to increase from 36.1 million in 1977 to 44.4 million in

1990 , the number staying home with children under age 18 is not

expected to grow . The stereotype of a wife staying at home to look

after her children would fit only one quarter of the 44.4 million
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women under the age of 55 who are expected to be married and living

with their husbands in 1990 .

Several patterns deserve discussion . First , all but 600,000 of the

projected labor force increase is in the age group that is most likely

to be able to compete successfully in the labor market , ages 25 through

54 . This pattern is mainly due to the aging of the post -war baby

generation . They will be in their prime years for being in the labor

force by 1990 . Fifty - five percent of the female population age 16

and over will be in this age group , compared with 49 percent in 1977 .

The absolute number of women in the 16-24 age group will fall ; even

with a projected 11-point increase in their participation rate , the

number of young women in the labor force will be virtually the same

as in 1977 .

Married women are expected to account for a larger proportion of both

the female population and the female labor force than they did in 1977 .

The former will occur because of the change in the age distribution ;

the latter , for the same reason plus the projected continued growth in

their participation rate .

Finally -- and most important-- a very large increase in the number of

working mothers with children under age 6 is projected . An increase of

3.4 million mothers in the labor force with young children is projected ,

a 65 percent increase over the 1977 level . An additional increase of

5.8 million working mothers with children between 6 and 17 (and none

under age 6 ) is projected , a 60 percent increase . Increases of this

magnitude, especially for the mothers of younger children , could have
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tremendous consequences for child care policy , work schedules , and

other issues that affect a person's ability to juggle the demands of a

job with the demands of a child .

How likely is it that there really will be a substantial increase in

working mothers with young children ? Although the specific number is

sensitive to the assumptions built into the projections , there seems

little room for doubt that there will be a large increase and , with it ,

a large increase in the number of young children with working mothers .

Three factors contribute to the expected increase . First , the number

of women in their central childbearing years will continue to increase

until the middle of the next decade . In 1976 there were 30.1 million

women in the 18-34 age group ; in 1985 there will be 33.9 million ; and in

1990 the number will fall slightly to 33.1 million women . Second ,

most demographers anticipate a leveling off of fertility rates or an

increase ; there is no basis for expecting a further decline .
The

fertility rate projection used here may be conservative . Third , the

participation rates of women with young children have risen more

rapidly than that of any other group . Part of this has been due to

the increasing acceptability of combining motherhood and work outside

the home . The women who will be bearing children in the 1980's were

mostly in their teens and early twenties in the 1970's and are likely to

hold the newer views ; also , they will have had more role models who

combined child-rearing and labor market activities . Thus , the partici

pation rate increases that occurred in recent years are likely to

continue .
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INFLUENCE OF EMPLOYMENT AND CHILDREN ON INTRA - HOUSEHOLD

TRAVEL BEHAVIOR

Richard G. McGinnis

Bucknell University

The role of the woman in the American household is changing . More and

more women are entering the labor force because of personal or economic

reasons . Time devoted to the work activity decreases the amount of

discretionary time available to the woman . Household activities

traditionally carried out by the housewife are sometimes reassigned

to the husband , other members of the household , or to hired help .

Changes in these activity patterns are usually accompanied by changes

in travel patterns .

In this study a model of travel behavior is hypothesized . The model

describes the relationships between individuals ' travel patterns , their

household's characteristics , and the various components of social

structure . The overall objective of this study is to investigate the

mechanism responsible for allocating trips among the individual members

of a household .

More specifically this research explores some of the changes in travel

behavior that occur when the wife in a household is employed. The

study also examines the influence of children on the travel behavior

of employed and unemployed women . Finally , the travel behavior of

married women is compared with the travel behavior of married men .

The Functional Role of Travel

Aside from a small amount of travel categorized as " pleasure driving ,"

travel is undertaken by an individual in order to engage in an activity
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that is spatially separated from the site of his previous activity .

Thus , travel is not a final good ; it is an intermediate good that must

be consumed before the final good , the desired activity , can be

realized . Therefore , it follows that if one is to understand travel

behavior , it is necessary to examine the causal structure of human

activity participation decisions .

People engage in activities as a means of satisfying their human

needs and wants . Certain of these activities such as securing food ,

shelter and medical attention are common to all persons ; although

the specific location , quality , and frequency of the activity may

vary from individual to individual . Other activities depend more on

an individual's socio-psychological make-up and place or role within the

social structure . A decision to engage in a particular activity is

based upon an individual's desire or need to participate in the activity

and his willingness and ability to pay the cost of the activity .

A Model of Travel Behavior

The model in Figure 1 hypothesizes how individuals ' travel patterns

are related to the various components of social structure .

Activity Supply Set

On the supply side of the model , the transportation system and land use

pattern combine to produce a matrix of travel costs to all opportunities

in the area . Not all of the opportunities included in the travel

cost matrix are available to any one household . The set of activity

opportunities available to a household is limited by the household's

access to the transport system and to the activities themselves .
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A household's accessibility to the transport system is determined pri

marily by its ownership of automobiles and secondarily by its access

to public transit . A household's decision on automobile ownership

is a travel behavioral decision . This choice is based upon many

factors including the household's desire to travel , its ability to

purchase and operate automobiles and the availability of alternative

means of travel .

An individual's access to the transport system is dependent on the

household's allocation of its automobile ( s ) to the various members

of the household . Other factors such as age , physical handicaps ,

and lack of income can further restrict one's ability to use the

transport system . An individual's accessibility to an activity

depends upon the person's knowledge of the activity's existence and

his ability to meet the admission requirements for age , sex ,

education , income , and socail status .

Activity Demand Set

The household's activity demand set is made up of the activities

needed to keep the household in operation as well as the discretionary

activities desired by the household . The obligatory activities are

in large part determined by the household's stage- in-the- life cycle .

Discretionary activities are determined in part by the household's

personal preferences , but they are also influenced by societal norms

which suggest certain types of activities based upon the household's

social status and other socio-economic characteristics .

An individual's activity demand set is composed of the individual's

share of the household's obligatory activities and his own personal
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discretionary activities among the various members of the household

is discussed later in the paper .

Individual Activity Patterns

The outcome of the market clearing process of matching an individual's

activity demand set with his activity supply set is the individual's

activity pattern . The activity pattern represents an equilibrium

that has been established as a result of the selection of an activity

bundle that satisfies the individual's and household's desires as

best as can be done given the household's income budget and the

individual's time budget .

An activity pattern is a complete description of the individual's

actions over some predetermined period of time . It tells what types

of things the person does as well as when , where , and with whom they

are done . An individual's travel pattern is a tracing of his activity

pattern over space and time . It describes all of the individual's

spatial movements required by the activity pattern .

Intra- Household Activity Allocation Mechanism

Certain activities must be performed in order to maintain smooth

operation of a household . These , so called , obligatory activities

include shopping for food and clothing , working to generate income ,

and driving the kids to school on a rainy day .

The allocation of the obligatory activities to the various members

of the household is influenced by several factors . First , each member

in the household has a particular role to fulfill . The norms of

society have established certain " traditional" roles for males and

females within a household . Individuals within a household may or
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may not choose to assume the " traditional " role depending upon their

personal preferences .

Another factor affecting the activity allocation is time . Each individ

ual in the household has certain demands for his time . The individ

uals ' uncommited time is thus an important factor in determining the

allocation of the obligatory activities . Finally , the individuals '

ability to carry out the activities must be considered .

Time Budgets and Human Activity Behavior

In many instances , time is the most important constraint in determining

an individual's activity ( and travel ) behavior . All people begin with

the same time budget of 24 hours per day . Because time cannot be saved ,

all 24 hours must be consumed each day .

Becker has proposed a theory of the allocation of time that is a

modification of classical utility theory ( 1 ) . Becker , concerned with.

a lack of attention by economists to the cost of time in non-work

activity decisions , developed a utility formulation which includes

the cost of time on the same footing as the cost of market goods .

In his model , Becker sees households as both " producing units " and

" utility maximizers" in that they combine time and market goods to

produce " basic commodities , " and they select the best bundle of

these " basic commodities" to maximize their utility function . An

example of a basic commodity is sleeping which requires a bed , house ,

and time .
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Becker combines time and income to produce a single resource constraint .

This combination is possible since time can be converted into goods

by using less time in consumption and more time in work .

Hagerstrand, a Swedish geographer , has taken a different approach in

his " time - geography " * model of society . He sees a world in which

" every individual or household is surrounded by an environmental

structure or a pattern of resource and activity alternatives that

are necessary to satisfy needs and wants and which are unevenly

distributed in time and space ." ( 2 , p . 37 )!

In his model ,

Hägerstrand attempts to show how an individual's decision to par

ticipate in a particular activity ( and to travel to the activity)

is influenced by time constraints as well as by other constraints .

According to Hägerstrand , an individual's freedom to move from station

to station or activity to activity is limited by three types of

constraints : capability , coupling, and authority constraints .

" Capability constraints limit the activities of the individual

through both his own biological make - up and the tools he can command . "

( 2 , p . 39 ) An individual's daily life is confined to an island whose

size is dependent upon how far he can journey and still have time

to return to home to sleep .

Coupling constraints "define where , when and for how long , the individual

has to join other individuals , tools , and materials , in order to

produce , consume and transact " and depend upon the characteristics

*

In the discussion of Hagerstrand's model , single quotes , ' ' , refer

to Hägerstrand's words and double quotes , " " , refer to the words of

Pred , the author of the article from which this information was obtained .
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of the activities . " Authority constraints spring from the basic

characteristics of what Hägerstrand terms ' domain . ' A domain is

defined as a ' time-space entity within which things and events are

under the control of a given individual or a given group . .

In time space , domains appear as cylinders the insides of which are

either not accessible at all or are accessible only upon invitation

or after some kind of payment , ceremony , or struggle .struggle . " ( 2 , p . 42 )

General Activity Behavior

Some researchers have tried to gain insight into human activity decision

making by empirically examining how people allocate their time to

different activities . The investigations have generally been referred

to as time-budget studies and have evolved from the time and motion

studies used in industrial management research . * The approach of

these studies is similar to the household's monetary allocation and

income budget studies found in economic research . The majority of

these studies have been concerned with studying the variations

in the amount of time allocated to different activities by an individual

as a function of the individual's socio-economic characteristics .

Human Time Allocation

One such study was conducted by Chapin and Hammer in Metropolitan

Washington , D. C. , in 1968 (3) . In this study , 1756 individuals were.
.

interviewed in their homes and asked to describe in detail their

activities of the previous weekday and one preassigned previous

* For a detailed description of the evolution of these studies , see

Alexander Szalai , " Trends in Comparative Time - Budget Research" in The

American Behaviorial Scientist , Vol . IX , No. 9 , May , 1966 , pp . 3-8 .
.
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weekend day . Data on the socio-economic characteristics of the

individual and the household were collected . The activity data were

classified into 12 obligatory and 26 discretionary activity cate

gories for analysis . The time for travel and the time for each actual

activity were recorded separately , although they were combined in the

analysis .

In relation to the amount of and allocation of discretionary time ,

Hammer and Chapin found that race , sex , employment status , and stage

in the life cycle were important factors . Due to lower employment rates ,

females were found to have a higher weekday mean time for discretionary

time than men ; however , females employed full- time were found to

have lower means than full- time employed males .

As one would expect , full- time employed persons had less discretionary

time during the week than those who were not employed full- time .

Discretionary time on Sunday was also lower for full-time employees-

probably because they had to do chores on Sundays that the others did

during the week . An interesting finding was that despite the smaller

amounts of total discretionary time , full - time employees never spent

less discretionary time away from home than did their counterparts .

Life cycle proved to be an important factor . Young , childless persons

were found to spend the least amount of discretionary time at home and

the most out of the home . older persons without dependent children were

at the other end of the scale with the most time in the home and the

least out . In the middle fell the persons with dependent children .
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The differences in the recreational and social interests , as well

as the physical stamina of the different age groups , were reflected

by these patterns .

Life Cycle and Human Activity Behavior

Age and stage in life cycle are known to be influencers of consumer

behavior . The purchasing patterns of households have been shown

to change as the households pass through the various stages of life ( 4 ) .

Chapin and Hammer in their human time allocation study discussed

above showed that the stage in life affected the use of discretionary

time . Travel researchers have used indicators of life cycle and

age to explain travel behavior (5,6 ) . While there seems to be a

general agreement that life cycle and age affect behavior , there

is not any consensus on how one should categorize age and the life

cycle for analyses .

Wells and Guber point out that the specification of the life cycle

groups or age groups in a study can easily affect the results of the

study . Inappropriately selected groups can merge populations with

very different behavioral patterns so that averages over the group

may produce patterns that are not representative of any of the pop

ulations within the group . Wells and Guber also suggest that for

many types of consumer analysis , life cycle ought to be a more

sensitive explainer than age . They cite several examples of studies

in which analysis by age group tended to conceal information that

would have been exposed by life cycle analysis ( 4 ) .
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As far as what categories to use in life cycle analysis , Wells and

Guber propose the following as the stage through which most households

pass ( 4 , p . 355 ) .

1 . The bachelor stage ; young , single people .

2 . Newly married couples ; young , no children .

3 .
The full nest I ; young married couples with dependent
children .

a . youngest child under six ,

b . youngest child over six .

4 The full nest II ; older married couples with dependent

children .

5 . The empty nest ; older married couples with no children

living with them .

a . head in labor force ,

b . head retired .

6 . The solitary survivor ; older single people .

a . in labor force ,

b . retired .

Testing the Travel Behavioral Model

Travel data from the 1968 home interview study conducted by the

National Capital Region Transportation Planning Board is used in the

analysis . A sub- sample of 2320 households ( approximately 10% of the

total survey ) was selected so as to be geographically representative

of the Washington , D. C. metropolitan area . Care was taken to get

a sample of each weekday during the three seasons (spring , summer ,

and fall ) that interviews were conducted . Weekend travel data was
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not collected and thus could not be included in the study .

Households were grouped using cluster analysis techniques* . Twenty

two variables describing household characteristics were condensed by

cluster analysis into four dimensions defined by 12 of the original

household variables . These four household dimensions were then used

to assign individual households to eight groupings of households

as shown in Table 1 .

The eight household groupings represent a mixing of employment statuses

and stage in the life cycle measures . Stage in the life cycle is

brought out by the presence or absence of children , the presence or

absence of both husband and wife , and the age group and sex of

household head . The employment statuses of the households are

represented by the employment status of the head (employed , unemployed ,

or retired ) , and the employment status of the female spouse ( employed ,>

or unemployed ) .

Comparisons of travel behavior were made between groups 2 (childless

couples wife not employed ) and 3 ( childless couples - wife employed ) ,

-

wife not employed ) and 5 ( familiesgroups 4 ( families wife employed ) ,

groups 2 and 4 , and groups 3 and 5 . Average trip generation rates

by trip purpose were computed for each day of the week and for the

average week day . Households were stratified by race and automobile

ownership to control for influences of these factors .
Travel rates

*

For a complete description of the analysis techniques see McGinnis ,

Richard G. , " Social Structure and Urban Travel Behavior . " California

University Institute of Transportation and Traffic Engineering Dissertation

Series , June , 1975 .
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were computed for the husband and wife together , husband only , wife

only , total household , and the household less the husband and wife .

Walk trips were not available and thus were not included .

Sample sizes and distributions of the households by automobile ownership

and race are shown in Table 2 . Households were eliminated from the

original data set if there were not both a husband and wife present

in the household .

Results

Table 3 gives the average trips per weekday for each of the four

household categories by purpose of trip . From these gross household

figures it can be seen that families with children travel about twice

as much during the week as families without children , reflecting in

part the differences in household size . But are the extra trips

in the larger households made primarily by the children or distributed

in some way among all members of the household ?

Few studies have bothered to examine the intrahousehold distribution

of trips . In this study travel by the husband and wife were analyzed

to see the way in which employment status and children affected their

individual travel behavior . Tables 4 , 5 , and 6 give the average week

day travel rates for the husband and wife together , the wife only ,

and the husband only , respectively . These travel rates are shown

separately by trip purpose and automobile ownership .

Automobile Ownership

In the model hypothesized in this study , automobile ownership is
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Table 4

Average Trips per Weekday Made by Husband and Wife

( the standard error of the mean is given in parentheses)

Childless Couples FamilieswithChildren

Trip Purpose /

Auto Ownership

Wife

Not Employed

Wife

Employed

Wife

Not Employed

Wife

Employed

Total Trips

0 Auto

1 Auto

2 Autos

3+ Autos

2.03 ( .36)

4.58 ( .22 )

5.36 (.33)

3.09 ( .37 )

5.47 (.23)

6.22 (.30 )

4.80 0.32 )

6.55 1.31 )

7.63 ( .75 )

3.00 0.37 )

5.54 (.33)

6.46 ( .30)

6.08 ( .47 )

Total Non -Work Trips**

0 Auto

1 Auto

2 Autos

3+ Autos

.69 (.26)

1.64 ( .18 )

2.09 ( .28 )

.35 ( .24 )

1.35 ( .19 )

1.90 0.24)

1.84 0.29 )

2.81 0.28 )

3.32 (.65 )

.14 ( .25)

1.49 ( .28)

1.94 ( .25 )

1.55 (.38 )

WorkTrips

0 Auto

1 Auto

2 Autos

3+ Autos

.62 ( .13)

.98 ( .03)

1.02 0.04)

1.40 ( .15 )

1.72 0.05 )

1.76 0.08)

.88 (.05 )

1.02 0.04)

1.13 1.13)

1.40 ( .15)

1.69 1.07)

1.69 (.07 )

1.69 (.12)

Shopping Trips

0 Auto

1 Auto

2 Autos

3+ Autos

.10 ( .07 )

.72 0.09 )

.69 ( .11 )

.07 (.07 )

.37 1.07 )

.57 0.09)

.66 ( .10)

1.11 ( .11 )

1.66 1.27 )

.07 0.07 )

.54 (.09 )

.73 ( .10)

.52 ( .12 )

Social-Recreation

O Auto

1 Auto

2 Autos

3+ Autos

.27 1.15)

.28 ( .05 )

.44 1.08 )

.13 1.10 )

.46 ( .08)

.43 1.09)

.28 ( .07 )

.37 0.06)

.51 (.22 )

.07 0.07 )

.26 ( .07 )

.37 ( .06)

.28 ( .09)

Serve Passenger

0 Auto

1 Auto

2 Autos

3+ Autos

.00 ( .00)

.11 1.03)

.14 (.04)

.00 ( .00)

.14 ( .04)

.05 ( .02 )

.36 (.08)

.42 (.07 )

.25 ( .14 )

.00 ( .00 )

.27 0.06)

.27 0.05 )

.33 (.09)

Other Trips**

O Auto

1 Auto

2 Autos

3+ Autos

.32 (.16)

.53 ( .07 )

.82 1.14)

.15 ( .15 )

.38 ( .07 )

.85 ( .15 )

.54 (.10)

.91 ( , 11 )

.90 (.33)

.00 0.00)

.42 ( .10)

.57 1.11 )

.42 (.10)

* Less than 12 Households in Category .

**Excluding “ Return Home" Trips.
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Table 5

Average Trips per Weekday by Wife Only

( the standard error of the mean is given in parentheses)

Childless Couples Families with Children

Trip Purpose/

Auto Ownership

Wife

Not Employed

Wife

Employed

Wife

Not Employed

Wife

Employed

Total Trips

O Auto

1 Auto

2 Autos

3+ Autos

.73 0.29)

1.51 (.14)

2.35 ( -23)

1.30 ( .26)

2.69 (.13)

2.82 1.16 )

1.66 0.21 )

3.22 1.23 )

3.80 ( .59 )

1.57 0.26 )

2.48 ( .17 )

3.22 ( .19 )

3.00 ( .31 )

Total Non -Work Trips**

0 Auto

1 Auto

2 Autos

3+ Autos

.52 0.26)

.90 (.13)

1.37 ( .21 )

.13 ( .18)

.62 ( .11 )

.76 (.13)

.94 1.15 )

1.87 ( .16)

2.24 ( .54)

.06 ( .18 )

.63 ( .15 )

.97 1.16 )

.94 ( .24 )

Work Trips

0 Auto

1 Auto

2 Autos

3+ Autos

,00 ( .00)

.00 (.00 )

.00 1.00)

.68 1.11 )

.89 0.03)

.84 1.05 )

.00 0.00 )

.00 0.00)

.00 (.00)

.70 1.11 )

.82 1.04 )

.79 0.05 )

.68 ( .09 )

Shopping Trips

0 Auto

1 Auto

2 Autos

3+ Autos

.10 ( .07)

.44 (.06)

.57 ( .10)

.04 (.05)

.21 ( .04)

.29 ( .06 )

.42 1.07 )

.88 0.09 )

1.24 0.24)

.03 0.05 )

.28 ( .06)

.41 ( .06)

.38 ( .10 )

Social-Recreational

0 Auto

1 Auto

2 Autos

3+ Autos

.20 1.14)

.16 (.03)

.32 (.06)

.00 ( .00 )

.22 1.04 )

.21 0.05 )

.12 ( .04)

.23 0.04)

.23 ( .11 )

.03 ( .05 )

.14 ( .04 )

.19 ( .04)

.17 0.06 )

Serve Passenger

0 Auto

1 Auto

2 Autos

3+ Autos

.00 ( .00)

.07 ( .02)

.11 ( .04)

.00 ( .00)

.05 (.02 )

.02 ( .01 )

.22 ( .06)

.36 ( .07 )

.25 1.14)

.00 (50 )

.08 0.04 )

.16 1.04 )

.21 ( .07 )

Other Trips**

0 Auto

1 Auto

2 Autos

3+ Autos

.22 ( .11 )

.23 1.04 )

.37 1.07 )

.09 1.14 )

.14 ( .04)

.24 0.06)

.18 ( .04)

.40 1.06 )

.52 ( .26)

.00 1.00 )

.13 0.04 )

.21 ( .06)

.18 ( .07 )

* Less than 12 Households in Category .

** Excluding " Return Home" Trips.
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seen as an element of travel behavior . A causal link between travel

and automobile ownership exists because automobile ownership is

determined ( in part ) by the household's desire to travel . House

holds that have large demands for travel and who can afford the travel

will purchase more automobiles than those who have less demand

for travel . As a result , travel rates of households would be expected

to increase with automobile ownership .
The findings of this study

tend to support this hypothesis .

The impact of automobile ownership on individual household members '

travel is not uniform , however . The allocation of the first car

appears to be to the husband and the second car to the wife .
With

the exception of the childless households with the wife employed ,

there is no significant increase in the husband's non-work travel

when the household automobile ownership increases from one to two .

On the other hand , the wife's non -work travel increases significantly>

when a second car is present for each group of households except

childless households with the wife employed .
This increase ranges

from 23% for " childless -wife employed " households (not significant

at p = .05 ) to 99% for " families -wife not employed" households .

Effect of Wife's Employment

An employed person has less weekday discretionary time than an unemployed

person . When the wife in a household becomes employed the total

household budget of discretionary time is decreased . Thus , the number

of discretionary activities performed during the week by the household
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would be expected to drop , particularly for the wife . The activities

eliminated could either be postponed until the weekend , reassigned>

to another member of the household , or merely forgone .

The available data do not allow for a clear distinction between trips

made for discretionary purposes and those made for non - discretionary

purposes . For instance , some shopping trips are essential to household

operations while others are not . However , even shopping trips for

essential items can be considered somewhat discretionary in this

study because , in most cases the weekday trip can be postponed until

the weekend when the shopper has more time . Thus , the shopper uses

discretion in deciding when to make the trip .

The shopping trips have been grouped together with social-recreational ,

serve passenger , and " other " trips into a category called " non -work "

trips . The " non -work " category includes all of the discretionary

trips . However , within the " non -work " trip category there may also

be a few non-discretionary trips .

The effects of the wife's employment on intrahousehold travel are

shown in Table 7 . For all levels of automobile ownership , there

is a significant decrease in non-work travel for an employed wife .

This decrease is approximately one- third for one-auto households and

nearly one-half for two-auto households , regardless of whether or

not there are children in the household .

The decrease in employed women's travel occurred primarily in shopping

trips ( approximately 50% reduction ) , serve passenger trips ( approximately

60% reduction) , and " other" trips ( approximately 40% reduction ) .
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( See Table 5. ) Social-recreational trips actually increased for employed

wives in one-auto households .

The combined non - work travel of the husband and wife also decreased

for all levels of automobile ownership when the wife was employed .

The size of this reduction was less than for the wife alone because

the husband's travel did not decrease much at all . In fact , for

childless households with two-autos husband's travel increased 55% .

From the analysis two trends are evident . When the wife in a household

is employed , the household's weekday discretionary activities decrease

and a transfer of certain activities are made from the wife to the

husband . The magnitude of the shift of these activities to the

husband is shown in Table 8 .

Table 8 shows the proportion of non-work trips that are made by the

wife in each of the four types of households . When the wife is not

employed , she is responsible for the majority of the shopping and

serve passenger trips . However , for households where the wife is

employed , the shopping trips are shared almost equally between the

husband and the wife and much of the serve passenger travel is

transferred to the husband .

The employed woman has approximately the same amount of social

recreational travel as her husband . The shifting of social-recreational

trips between husband and wife is less meaningful than for other non

work trips because of the personal nature of recreation .
Social
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Table 8

Distribution of Non-work Trips between Husband and Wife

Percentage of Trips Made by Wife

Childless Couples Families with Children

Trip Purpose/

Auto Ownership

Wife

NotEmployed

Wife

Employed

Wife

Not Employed

Wife

Employed

Shopping Trips

0 Auto

1 Auto

2 Autos

3+ Autos

100

61

5
5
5

57

57

51

43

52

56

73

64

79

75

83

*

*

Social Recreational

0 Auto

1 Auto

2 Autos

3+ Autos

74

57

73

0

48

49

43

62

45

43

54

51

61

。

*

*

!

Serve Passenger

0 Auto

1 Auto

2 Autos

3+ Autos

64

79

36

40

61

86

100

30

59

64
+ 鲁

*

Other Trips

0 Auto

1 Auto

2 Autos

3+ Autos

69

43

45

60

37

35

3133

44

58 ง
ง

*|

37

# *

43

Total Non -Work Trips

0 Auto

1 Auto

2 Autos

3+ Autos

75

55

66

37

46

40

51

67

67

43

42

50

61
*

* Less than 12 Households in Category .
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recreational activities ( trips ) probably are decided upon more often

at the individual level than at the household level .

In conclusion, it can be said that an employed wife assumes a smaller

proportion of the household's activities than does an unemployed wife .

Furthermore , the travel behavior of an employed wife closely approximates

the travel behavior of an employed husband . This phenomenon is not

true for unemployed women .

In terms of gross household travel , households with children travel

approximately twice as much as households without children ( see Table 3) .

Analysis of the intrahousehold distribution of travel indicates that

Effect of Children

most of the increased travel of households with children is due to

the children themselves .

In Table 9 the combined travel of husband and wife for families with

children is compared against husband and wife's travel in households

without children . These comparisons are shown both for employed

wives and not employed wives . The additional travel untaken by the

children in the households is also shown .

In households where the wife is employed , there is no significant

change in the total trips or total non-work trips made by the husband

and wife when children are present . The primary difference in husband

and wife's travel in these households is a significant increase

(93% to 440%) in the " serve passenger" trips for households with

Shopping trips are also higher (28% to 46%) in households
children .

1
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with children ; however , the increase is not statistically significant .

By far, the largest difference between the travel behavior of house

holds with and without children is the extra travel attributed to the

children . For households in which the wife is employed , the non-work

travel by the children is nearly equivalent to the combined husband

and wife travel .

The impact of children on the travel behavior of households in which

the wife is not employed is slightly different from that found for

households with employed wives . When the not-employed wife has an

automobile available (2 autos) , the combined travel of the husband

and wife increases significantly when children are present (22% for

total trips and 34% for non-work trips ) . Again , the increased travel

in households with children was due primarily to increases in shopping

(61%) and serve passenger (200%) trips .

If only one automobile is available , then no sigificant difference

exists between the combined non-work travel of husbands and wives

in families with children from that of households without children .

Serve passenger trips do increase significantly (273%) , but shopping

trips actually decrease slightly .

In summary, the results indicate that the presence of children has

little effect on the travel of the husband and wife in the household .

The travel by the children , however, significantly increases total

household travel .

1.

1

!

1

I
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Conclusions

From the results of the study , it is evident that employment status

is a much stronger influencer of women's travel ' behavior than is the

presence of children . Employed women participate in fewer non -work

activities during the week than do not - employed women . Unfortunately ,

a comparison of weekend travel was not possible , so it is unknown

to what extent working women postpone their non-work activities to

the weekend .

When children are present in a household , serve passenger trips and

shopping trips generally increase . However , these increases are

small in comparison to the extra travel undertaken by the children

Thus , little change occurs in the total behavior of marriedthemselves .

women due to the presence of children .
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I. Introduction

SHOPPING TRIPS : WHO MAKES THEM AND WHEN

Louise E. Skinner

Federal Highway Administration

Karen L. Borlaug

Office of the Secretary of Transportation

Shopping travel constitutes a significant proportion of the trips made by

the traveling public . Shopping travel associated with household mainte

nance purchases is traditionally defined to be part of the female role .

This persists despite the increasing proportion of women joining and re

maining in the paid work force . Little has been done to date to empiri

cally document those who make these trips by gender , working status , and/

or family status . A more thorough assessment of who shops and under what

constraints they shop would aid transportation policy makers and planners

in designing transportation systems to meet these needs .

This paper addresses the question of who makes the household shopping

trips and under what general constraints these shopping trips are made .

2.

The two hypotheses tested in this paper are defined thus :

1. That women make the majority of shopping trips , independent

of working status (full-time employment , part-time employ

ment , or not employed ) and family status (single , married ,

or retired , with or without dependents under age 16) .

That this finding is stable across cultures , at the minimum ,

those of the United States and the United Kingdom .

TUS

A
S
S
E
N
D
A
R
Z
E

MR.MNI

105



To test these hypotheses , data from two studies , collected in different

cultures at approximately the same time are analyzed . The first data base

is a 10 percent random sample (with trips made by travelers under age 20

removed) , drawn from the 1968 Washington (D.C. ) Council of Governments

origin-destination survey . The second is a 1971 sample of shopping trips

made by the residents of a council area in Edinburgh, Scotland . Linked

trips by the 177 sample members are recorded for analysis .

II . Data Description

The Washington , D. C. , Council of Governments (WASHCOG) data base analyzed

in this paper consists of 11,374 trip links with the socio-demographic

variables of the trip maker and the trip maker's household attached to

the description of the trip link used . These 11,374 trip links represent

a 10 percent random sample of all trips contained in the 1968 WASHCOG

data set , with those trips made by travelers below age 20 deleted from

the 10 percent sample . The trip purposes recorded by the travelers are

collapsed into three categories , shop , home , and other . "Other" includes

work, social-recreation , serve passenger , school , work business , personal

business , medical-dental , sightseeing , and change mode . Each trip link

has a beginning purpose and an ending purpose , which are the basic vari

ables used in this analysis .

The Edinburgh, Scotland , sample is much smaller than the WASHCOG one . It

reflects the different assumptions under which it has been collected , the

primary difference being that the trips are defined to include shopping

as a primary purpose . The households in the sample chose the person in

that household who does the majority of the shopping (who is, in 174 of
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1

177 cases , female) , and that person reports her shopping trip patterns for

one , and for a majority of travelers , two linked shopping tours .

two and four links are possible on each shopping tour , and two to four are

reported . The location from which the data came is a council area on the

perimeter of the city of Edinburgh . The sample members are thus defined

to be working class . Further , these travelers have no cars available

to them for their shopping trips since very few households own cars , and

fewer of the women in the sample hold valid driver's licences . This is

a further constraint on their shopping travel which is not present in the

WASHCOG data set .

Between

The two data bases are subjected to identical analysis procedures .

WASHCOG data are split into two subsets on the basis of gender .

not possible for the Edinburgh data , which is defined as female .

mary descriptions of these data bases , they were further divided by family

status (married , single , retired ) and by occupational status (full-time ,

part-time , and non-work) . The distributions of these data by sex , family

status , and occupational status are given in Tables 1 and 2 for the

WASHCOG data and in Table 3 for the Edinburgh data . The family status

The

As pri

data from all three analysis sets are roughly proportional .
The occupa

tional status data are not proportional across data sets , reflecting

societal and cultural differences by sex and location .

This is

Based on these preliminary descriptions of the data , the next stages of

the analysis are to test the primary hypotheses , that shopping trips are

made by women without regard to family and occupational status , and that

these findings are true for both the American and Scottish cultures .

1

1

1
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In order to perform these tests , the beginning and end ing purposes of each

trip link are cross - tabulated , holding gender , marital status , and occupa

tional status constant ( for the WASHCOG ) data or holding gender and either

marital status or occupational status constant (for the Edinburgh data) ..

The results of these cross-tabulations are shown in Tables 4 through 14 .

The discussion of these findings follows .

Tables 4 through 9 document all trips included in the Washington data

broken down by occupational and marital status as well as beginning and

end ing trip purposes . As is obvious from the tables , women make the ma

jority of shopping trips ( 67 % or 922 of 1380 of all trips with shopping

as the beginning or ending purpose ) . Occupational status has little impact.

on this , with the exception of full - time working women whose shopping

patterns are roughly equivalent to their male counterparts . The disparity

between male and female full - time working travelers is more pronounced

in single persons . Single full-time working women make a third more

shopping trips than single full-time working men ( 79 trips of 9 % of all

trips vs. 42 trips or 6% ) while single men tend to make more trips for

other purposes . Married full-time workers make trips in roughly the same

proportions , with women still making more of the shopping trips .

The tendency for women to make a greater number of shopping trips is more

evident with part - time workers . Travel patterns between married and single

women are roughly similar , with beginning and ending trip purposes propor

tions reversed in the shopping category . Married men , however , tend to

make slightly more than half as many shopping trips as single men ( 10 or

4% vs. 5 or 7 % , respectively) . Between women and men , both married and
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single , women make considerably more shopping trips than their male coun

terparts . Taken together , part-time working women make 9% more shopping

trips than part - time working men ( 60 or 14% vs. 15 or 5%) .

Finally , among non -workers , women make 11% more shopping trips than men

( 554 or 24% vs. 39 or 13% ) . As with part -time workers , the married and

single women make roughly the same number of shopping trips . With the

men , however , the situation reverses from that of part -time workers;

married men now making nearly double the number os shopping trips of sin

gle men ( 11 or 16% vs. 28 or 9% ) .

These tables show that women make more shopping trips than men , regardless

of the occupational status ; the discrepancy in the amount of shopping tra

vel is more evident between part-time and non -working men and women .

Women's shopping travel patterns are approximately equal in Washington

and Edinburgh . This documented in Tables 10 through 14 . There are ,

however , percentage differences noticeable between the two samples. These

are primarily due to the socio-economic characteristics of the council

area where the Edinburgh data were collected as well as the constraints

of the set . The primary purposes of the travel recorded is defined to

be shopping , resulting in a larger proportion of shopping trips in that

data .

Occupational status and marital status have little effect on shopping travel

patterns in the Edinburgh data . Single women travel somewhat more than

married women (42 trips or 47 % vs. 210 trips or 45% ) while part - time work

ing women tend to travel the most of the three occupational status cate

123



gories sampled (83 trips or 46% vs. 48 trips or 44% for full-time workers

and 67 or 44% for non -workers ) . As in the Washington data , full -time

working women make the fewest shopping trips . Nonetheless , women of vary

ing occupational and family types in Edinburgh , as in Washington , make the>

shopping trips necessary to maintain their households . This finding is ,

if anything , even more pronounced in Edinburgh , since the data reflect the

household's definition of the primary shopper .

III . Conclusions and Implications

The analysis presented in this paper supports both primary hypotheses

posited in the Introduction . The hypothesis that women make the prepon

derant share of shopping trips , independent of working status and family

status , is proven . In the WASHCOG data set , women make approximately

double the proportion of shopping trips as made by men of the same marital

status . One hundred forty-eight or 13% of the trips made by single women

are shopping trips , while 59 or 7 % of single men's trips are shopping trips ;

the equivalent numbers of married women and men are 774 or 19% and 400 or

8% .
In another comparison , between the proportion of shopping trips made

by women and made by men of the separate working status categories , the

findings are also conclusive . For full-time working women , 245 or 10% of

their total trips are for shopping , while full-time working men made 400

or 8% of their trips for shopping . Part - time working women spend 64 or 15%

of their trips for shopping while part - time working men shop in 17 or 5 %

of their trips . Non -working women shop in 614 or 27 % of their , trips , com

pared to 41 or 14% of the non-working men's trips being for shopping pur

poses .
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The hypothesis that this phenomenon is stable across the cultures of the

United States and United Kingdom is also substantiated . The fact that the

Edinburgh data set is overwhelmingly composed of women , chosen as the house

hold's shopping traveler substantiates part of the general hypothesis that

women do the shopping . The finding that the shopping patterns of the women

in the Edinburgh sample are approximately the same , given the different

assumptions under which the data have been collected , as those of women in

the WASHCOG sample , further supports this .

Household maintenance shopping is a frequent activity with standardized

goods available in many locations . Other shopping is a fairly infrequent

activity , with high per item purchase cost , affected by somewhat unique

goods availability in more centralized locations . In order to differen

tiate between the shopping travel generated by these two general types of

shopping , it is necessary to split the purpose " shopping" into two dis

tinct types . The travel patterns associated with each type of shopping

are different , with different impacts on the transportation system .
Addi

tional information on when and how frequently these shopping trips are

made , by time of day , day of week , and by general type of shopping ,>

would aid policy makers and planners in their und erstanding of shopping

travel patterns and their impact on the transportation system .
The impact

of trip tour formation on mode choices must also be studied . Shopping.

trips require package space and schedule flexibility . Both of these re

quirements adversely impact the choice of high occupancy vehicles if shop

ping is part of a complex tour .

This paper documents with empirical procedures , the hypothesis that gender
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remains the main , overriding descriptive variable in determining shopping

trip makers . The implications of this find ing on planning procedures are

unknown , but need to be subjected to further scrutiny .
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THE IMPACT OF WOMEN'S EMPLOYMENT ON HOUSEHOLD TRAVEL PATTERNS :

A SWEDISH EXAMPLE

Susan Hanson

Perry Hanson

Middlebury College , Vermont

I. INTRODUCTION

The increasing proportion of married women in the paid labor force

has generated considerable interest in the impact of women's

employment on traditional sex roles and family structure ,
One way

of assessing this impact is to observe the daily travel behavior

of a sample of urban residents to document how the employment of

women affects the way in which household members carry out daily

out-of-home activities . In the course of carrying out daily ac

tivities the urban resident participates in four major role complexes :

the household / family role , the work/ career role , the interpersonal /

social role , and the leisure /recreation role ( 10 ) . The specialization

of land uses in the contemporary industrialized urban area and the

concomitant spatial separation of activity sites mean that a person

must undertake travel in order to carry out these roles . As a result ,

participation in these roles can be translated into the standard

trip-purpose categories of ( 1 ) shopping and ( 2 ) personal business

(both of which are related to the household / family role ) , ( 3 ) work ,

(4 ) social , and (5 ) recreation . The priority or weighting an indi

vidual accords each of these roles , ( or reasons for travel ) is important

in determining how much time is allocated to each , how frequently

the activity is undertaken , and how far one is willing to travel

to engage in the activity .
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There are many factors that affect the relative weighting the

individual attaches to each role , but one important factor stimulating

recent changes in role priorities in post World War II , industrialized

countries has been the dramatic increase in the number of women ,

especially married women , who have joined the paid labor force .

The question addressed in this paper is how the employment of women

has affected the relative importance accorded to the various roles

as revealed through the observed daily travel behavior of urban

residents . In particular the paper examines the impact of women's

employment on :

( 1 ) the travel patterns of women (by comparing the travel

behavior of full- time employed women with the behavior

of part- time employed women and women who are not in

the labor force ) and

( 2 ) the travel patterns of full-time employed husbands

(by comparing the travel behavior of men whose wives

work full- time outside the home with the travel behavior

of men whose wives do not work outside the home ) .

The study examines the daily out-of-home activity patterns of

individuals to see to what extent observed travel patterns reflect

the role priorities traditionally assigned by gender and reflect

shifts in role priorities generated by the employment of women .

The study makes use of data collected in the Uppsala (Sweden )

Household Travel Survey , the only currently available data base

that provides detailed spatial and temporal longitudinal informa
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tion on individuals ' intraurban travel , In addition to forming

the basis for the descriptive portion of this study , the Swedish

data base provides a springboard for a brief discussion of policies

that the Swedish Government has recently either promulgated or pro

posed to reduce the degree of sex - role stereotyping that is present

in Swedish society . The stated goal of these policies is to build

a society in which each individual participates fully in each of

the four roles outlined above . This goal raises normative

questions concerning how the shape of such a society might be

reflected in the travel behavior of individuals .

II . BACKGROUND

Interest in time- space budgets as windows on people's daily lives

is not new ( see , for example , Refs . 5 , 25 , 28 , 1 ) . Until recently ,

however , the focus of such studies of individuals ' daily activity

patterns has been almost exclusively on how people spend their time;

explicit consideration of the spatial component of urban activity

patterns has been either non-existent (e.g. Refs . 2,23,25 ) or at

best rudimentary ( 5 ) . Time-budget studies have been concerned with

such questions as the amount of time spent in discretionary as opposed

to obligatory activities in order to ascertain the " quality of life"

of different population groups .

From the perspective of the geographer or the transportation planner ,

such questions , while admittedly interesting , do not adequately

grapple with the " quality of life " concept , for to ignore the

spatial aspect of activity patterns is to deny the fact that
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contemporary urbanized space , with different activities allocated

to different , discrete locations , places a premium on mobility .

If we are to understand the impact of women's employment on the daily

lives of individuals , then clearly we must consider how different

groups of people ( e . g . full-time employed women or part -time.

employed women ) make use of the same urban environment . Hence ,

the focus of this paper is on people's involvement in out -of -home

activities , and consequently the terms " travel patterns" and

" activity patterns" are used synonymously .

Studies of individuals ' time allocations (5,25 ) have employed the

same conceptual framework as many studies of urban travel behavior ,

namely that observed behavior is a function of the individual's

choices made within constraints ( 12,18,28,17 ) . The constraints

of sex roles and employment were early recognized as important

determinants of observed time allocation patterns , and study after

study has documented that of all the population groups observed ,

women who hold full-time jobs outside the home have the least amount

of time to allocate to discretionary activities such as social visits

or recreation ( 2,6,7,31) . One extensive study that examined the

time budgets of individuals from twelve countries concluded :

All told then , the time-budget data form a rather compelling

document suggesting that problems faced by the working

women have not been adequately solved in any of the countries

surveyed , and substantial inequities in the division of

labor by sex remain everywhere ( 23 , p . 121 ) .

As indicated by Robinson , Converse and Szalai ( 23) , these earlier
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studies have shown that for women the additional responsibilities

of paid employment are not usually accompanied by a reduction in the

household responsibilities that have traditionally been assumed to be

the woman's . Although there are those who claim that when a wife

goes to work there are appropriate shifts in the division of labor

and power within the household ( 3 , 32) , the empirical evidence is

overwhelmingly to the contrary . Whether she works outside the

home or not , the woman is expected to retain primary (and often

exclusive ) responsibility for the rearing of children , the pro

vision of meals , and the maintainence of order in the household

( 8 , 24 , 11 , 9 ) . Furthermore , the lack of an equitable sharing of> >

household responsibilities between working men and working women

is exacerbated by women's reduced access to the private trans

portation available to the household ( 13 ) . While time budget studies

have invariably considered the impact of employment on the woman's

allocation of time to various activities , only one (22 ) to our

knowledge has examined the effect of a wife's employment on the

husband's activity pattern .

In order to assess the impact of women's employment on family structure ,

it is necessary to examine not only how women's travel patterns vary

as a function of employment status , but also how the husband's

travel pattern is affected by his wife's working outside the home .

Given the findings of the time budget studies , we expect to find

significant differences in the travel patterns of the three groups

of women examined . If indeed , women's employment were to lead to a
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more equitable division of labor within the household , we would

expect to find that the travel of men with working wives differs

from that of men with non-working wives ; for example , the men with

working wives might shop more frequently or spend less time in

recreation . However , we expect a wife's employment to have little

impact on the travel pattern of the husband .
The data used to test

these notions were collected in the Uppsala Household Travel Survey ;

this data set is the only one currently available that contains

disaggregate longitudinal information on the travel behavior of

urban residents .

III . THE DATA

The Uppsala Household Travel Survey was conducted in Uppsala ,

Sweden in the Spring of 1971 ( 21 ) . For a five-week period each

adult member of the approximately 300 sample households kept de

tailed records of all activities undertaken outside the residence .

Each time the individual left home he or she was viewed as embarking

on a trip , a series of movements between specific locations where

travel was interrupted so that one or more activities could be

undertaken . A trip , then , is considered as beginning and ending

at the residence ; its length varies with the number of stops that

transpire between leaving and returning home .

The Uppsala study made use of a self-administered travel diary in

which the respondent recorded , for each stop made on each trip ,

information about the time of arrival at and departure from the

stop , the means of transportation used to get to the stop , the
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location (street address ) of the stop , the type of location visited

(e.g. , drug store , friend's house) , the activities pursued , and the

amount ( if any ) of expenditure made at the stop . All out-of-home

travel was recorded , including that done on foot or by bicycle . All

origins and destinations have been geocoded to points corresponding

to street addresses . In addition to the travel data , information

was collected on the socioeconomic characteristics of the household

and the individual .

The Swedish Population Register enabled the selection of a sample

stratified by stage in the life- cycle . The Register contains a

complete enumeration of all households in Sweden and includes the

name , age , and sex and address for members of the household . The
>

Uppsala population register was divided into six well-defined life

cycle groups on the basis of variables considered influential in

shaping people's activity patterns , and the sample households were

selected randomly from the list of households within each group .

For a description of the life- cycle groups see Table 1 ,

The analysis of travel is carried out on a number of sub-groups

taken from the total sample . The following groups were defined :

Women who work full- time ( 35 hours per week ) outside the home

.

Women who work part- time ( 1-34 hours per week) outside the home

Women who do not work outside the home

Full - time employed men whose wives work full- time

Full - time employed men whose wives do not work outside the home

Only those individuals with complete travel records and complete

socio-economic data were included . Elderly (Group 1 ) people were
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excluded from the analysis because all but a few were retired ,

Tables 2 and 3 give the breakdown of employment status (number of

hours worked per week ) by life-cycle group for women (Table 2 ) and

for men (Table 3 ) . These two tables hold few surprises but several

points of interest . First , it is abundantly clear that in this

sample of Swedish households , men retain the "breadwinner " role :

when elderly , retired individuals (Group 1 ) are excluded , 84% of

men work full-time as compared to only 33% of the women .
Second ,

while most women are not in the paid labor force , part- time employment

is far more prevalent among women than among men ; in fact , about as

many women are employed part - time as full- time . Third , the pattern

of employment among women is familiar ( 9 ) . Those women who are

least likely to work are those with pre-school children (Group 6 ) ,

while those who are most likely to work are single (Group 3 ) or

are women without any children at home (Groups 2 and 4 ) . Part - time

work is an option frequently taken by women with school- aged children

(Group 5 ) .

The similarity between the U.S. and Sweden in patterns of employment

among women is striking . Given Swedish child care facilities and the

generous maternity leave policies , this similarity comes as something

of a surprise . However , since 1971 (when these data were collected)

child care facilities have been substantially expanded and so has the

proportion of working mothers with young children . By 1975 , 60%

of mothers with small children had joined the labor force (either

in part or full-time work) as compared to 37% in 1965 ( 27 ) .
In the
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U.S. in 1975 some 43% of women were employed outside the home .

The point to be made here is simply that the fact that the analysis

is based upon Swedish data should not be considered a drawback . On

the contrary , because on the one hand Sweden is in many ways similar

to the U.S. (see , for example , Ref . 26 ) and because on the other

hand Sweden's social policy is considerably more advanced than

that of the U.S. , many insights transferrable to the U.S. situation ,

present and future , can be gleaned from the analysis of these

Swedish data .
An important similarity for the purposes of this

study is the fact that there is a close resemblance between the

U.S. now and Sweden in 1971 in the patterns of female employment

at different stages of the life cycle .

IV . ANALYSIS

The analysis uses the 35-day travel diary data to compare the

observed travel behavior of the population sub-groups under study .

The comparisons are based on a number of travel measures , generated

for each individual , that describe the frequency of travel for

different purposes , the amount of time spent in and distances

travelled to different types of activities , patterns of mode use ,

and the level of variety present in the individual's travel over

the 35-day recording period . The purpose of the analysis is two

fold : 1 ) to ascertain how the time constraints imposed by employment

affect the travel behavior of women , and 2 ) to investigate how a

wife's full- time employment affects the travel pattern of the husband .

Clearly many of the tasks associated with the household / family role
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can be carried out by either adult member of the household . What

types of shifts occur in the role priorities of the adult members

of the household when a wife works full - time outside the home ?

To what extent do gender - associated roles persist within the house

hold after the woman goes to work?

Before the travel behavior of women and of men is investigated , we

need to examine the relative location of the groups of individuals

whose travel is to be compared . We need to determine, for example ,

whether or not the two groups of men , for example, are located

similarly vis a vis activity sites in Uppsala . Suppose one group

were found to be located closer , on the average , to the Central

Business District (CBD) , then any differences observed in the travel

behavior of the two groups could be attributed to locational differences

rather than to behavioral ones . Therfore , locational analysis is

carried out before the travel behavior of each of the different

sets of groups is compared.

A. The Relative Location of Groups of Women

In order to determine whether the three groups of women are located

similarly with respect to key locations in the urban area , three

simple measures were computed , where applicable , for each individual .

In 1971 Uppsala was still very much a single-center city with hardly

and suburbanization of retail establishments . Therefore , the distance

from home to the CBD was used as a rough measure of the density of

activity sites in the vicinity of the home , and also as an index of the

individual's accessibility to the major center of retail and service

activity in Uppsala . For the two groups of employed women , the
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distance from home to the workplace and the distance from work to

the CBD provide accessibility measures improtant to the individual

because of the repetitive nature of the journey to work . If the

workplaces of one group were located closer to the CBD , we might

expect the members of that group to shop more frequently in connection

with the work trip .

For each of these measures the mean was computed (see Table 4 ) , and

the inter-group means were compared via the Student's t- test . In no

instance was there a significant difference between the means . The

conclusion is , therefore , that the three groups of women are located

essentially similarly ; any differences observed among the groups '

travel behavior cannot be attributed to divergent locational patterns .

B. The Travel Behavior of the Three Groups of Women

From the 35- day travel diaries a number of measures were computed

for each individual , with each measure summarizing for that person

a certain aspect of travel over the five-week period . For each of

the three groups of women the mean and variance for each measure

was computed so that inter-group comparisons could be evaluated

using the Student's t- test . The measures encompass travel frequency ,

distances travelled , time spent in various activities , mode use , and

indication of the amount of variety (or lack thereof ) in the person's

travel over the observation period .

Some measures of travel frequency are displayed in Table 5 . While

there is little inter - group distinction in total trip frequency ,>

the total number of stops made increases with the number of hours

worked per week . Full- time employed women made more stops than either
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part- time employed or unempolyed women . Although there are no sig

nificant differences among the groups in the number of single purpose

( 1-stop ) trips or multiple - stop trips of various stop lengths

taken , working women made more multi-stop trips ( trips with 2 or

more stops ) than did non-working women ; full-time employed women

were far more likely to make single purpose work trips than were

part- time employed women . This suggests that with the reduced time

constraints imposed by part- time employment , part- time workers

are better able to undertake travel for non-work purposes in con

junction with the journey to or from work . Weekend travel also dis

tinguishes full from part-time workers , with full- time employed

women making significantly more weekend trips and stops than part

time workers . The indication is that full- time working women defer

some non-work travel to the weekend when time constraints are not

as severe as they are during the week .

In order to determine the frequency of travel for different purposes ,

a detailed activity code was collapsed into five rather standard

trip purpose categories (see Table 6 ) . The travel frequencies for

each of these purposes , given in Table 7 , demonstrate that the

higher level of weekend trip-making on the part of women working

full -time is most assuredly not for the purpose of leisure or

recreation . In fact , the pattern contained in this table is un

mistakable : full- time working women make fewer stops for all non

work purposes than do part-time workers , who , in turn , make fewer

non-work stops than women who are not in the labor force .
Note that

not all of these differences are statistically significant at the
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p = .10 level , but many are , and the pattern is worth recognizing .

The pattern persists , by and large , in Table 8 , which shows distances

travelled for the various trip purposes and Table 9 , which gives the

time spent in different activities . Although full- time employed

women clearly travel greater distance overall and spend more total

time away from home , these facts can be entirely explained by this

group's travel to work . Full- time working women travelled less

distance for non-work purposes than either of the other groups ,
>

and spent significantly less time than non-working women in all non

work activities . Corroborating the time-budget studies ( 2,5,22,23 ) ,

full- time women workers spend remarkably less time in recreation

than do either part- time or unemployed women . These data indicate.

that employment for women generates clear shifts in travel behavior ;

as more time and travel are devoted to work , less time is available

and less travel is undertaken for other 'activities . Travel for

personal business seems to be particularly sensitive to the em

ployment status of the woman traveller .

In any study of travel patterns there is one question of great interest

that is seldom even asked and never addressed because empirical

evidence requires detailed longitudinal travel data that generally

are not available . The question concerns the amount of variety

(or , alternatively , the degree of stereotyping) observed in the

individual's travel pattern over some extended period of time .

Because the Uppsala data are longitudinal , this question can be

considered here . Four measures were generated as indexes of the

variety present in a person's travel over the 35 - day study period :

148



T
a
b
l
e

8

D
i
s
t
a
n
c
e

T
r
a
v
e
l
l
e
d

at
o

D
i
f
f
e
r
e
n
t

A
c
t
i
v
i
t
i
e
s

B
y

t
h
e

T
h
r
e
e

G
r
o
u
p
s

o
f
W
o
m
e
n

-U
p
p
s
a
l
a

,S
w
e
d
e
n

,1
9
7
1

U
n
e
m
p
l
o
y
e
d

1
4
8
.
0
7

1
5
8
.
4

1
2
2
.
7

*
T
o
t
a
l

d
i
s
t
a
n
c
e

t
r
a
v
e
l
l
e
d

2
2
.
4

2
4
.
5

3
0
.
3

D
i
s
t
a
n
c
e

t
r
a
v
e
l
l
e
d

f
o
r

s
o
c
i
a
l

a
c
t
i
v
i
t
i
e
s

1
1
.
2
1

*
1
5
.
5

2
3
.
3

*
D
i
s
t
a
n
c
e

t
r
a
v
e
l
l
e
d

f
o
r

p
e
r
s
o
n
a
l

b
u
s
i
n
e
s
s

3
6
.
3
7

4
3
.
1

5
0
.
5

D
i
s
t
a
n
c
e

t
r
a
v
e
l
l
e
d

f
o
r

s
h
o
p
p
i
n
g

N
A

F
u
l
l

-t
i
m
e e
m
p
l
o
y
e
d

w
o
m
e
n

P
a
r
t

-t
i
m
e e
m
p
l
o
y
e
d

w
o
m
e
n

w
o
m
e
n

4
5
.
3

*
3
4
.
1

D
i
s
t
a
n
c
e

t
r
a
v
e
l
l
e
d

f
o
r

w
o
r
k

1
6
.
4

2
2
.
3

2
0
.
8

D
i
s
t
a
n
c
e

t
r
a
v
e
l
l
e
d

f
o
r

r
e
c
r
e
a
t
i
o
n

aA
v
e
r
a
g
e

p
e
r

p
e
r
s
o
n

a
i
r
l
i
n
e

d
i
s
t
a
n
c
e

i
n
k
i
l
o
m
e
t
e
r
s

.

*S
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

(p<.1
0

)f
r
o
m

p
a
r
t

-t
i
m
e

e
m
p
l
o
y
e
d

w
o
m
e
n

.

S
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

(p<.
1
0

)f
r
o
m

u
n
e
m
p
l
o
y
e
d

w
o
m
e
n

.

S
o
u
r
c
e

:F
i
e
l
d

s
u
r
v
e
y
s

c
o
n
d
u
c
t
e
d

i
n
U
p
p
s
a
l
a

,S
w
e
d
e
n

,1
9
7
1

.

149



T
a
b
l
e

9

T
i
m
e

S
p
e
n
t

i
n
D
i
f
f
e
r
e
n
t

A
c
t
i
v
i
t
i
e
s

B
y

t
h
e

T
h
r
e
e

G
r
o
u
p
s

o
f
W
o
m
e
n

-U
p
p
s
a
l
a

,S
w
e
d
e
n

,1
9
7
1

F
u
l
l

-t
i
m
e

P
a
r
t

-t
i
m
e

e
m
p
l
o
y
e
d

w
o
m
e
n

e
m
p
l
o
y
e
d

w
o
m
e
n

U
n
e
m
p
l
o
y
e
d

w
o
m
e
n

1
8
2
.
8

* +
1
3
0
.
4

7
9
.
2

*
T
o
t
a
l

t
i
m
e

s
p
e
n
t

o
u
t
s
i
d
e

t
h
e

h
o
m
e

1
7
.
3
7

1
9
.
0

2
2
.
0

T
i
m
e

s
p
e
n
t

i
n

s
o
c
i
a
l

a
c
t
i
v
i
t
i
e
s

7
.
6
7

7
.
4

2
4
.
2

*
T
i
m
e

s
p
e
n
t

i
n

p
e
r
s
o
n
a
l

b
u
s
i
n
e
s
s

8
.
9
7

9
.
8

1
0
.
6

T
i
m
e

s
p
e
n
t

s
h
o
p
p
i
n
g

1
5
0
.
1

*
7
9
.
6

N
A

T
i
m
e

s
p
e
n
t

w
o
r
k
i
n
g

9
.
4

* +
1
4
.
6

T
i
m
e

s
p
e
n
t

i
n

r
e
c
r
e
a
t
i
o
n

1
2
.
9

a
A
v
e
r
a
g
e

n
u
m
b
e
r

o
f
h
o
u
r
s

s
p
e
n
t

p
e
r

p
e
r
s
o
n

o
v
e
r

3
5

-d
a
y

r
e
c
o
r
d
i
n
g

p
e
r
i
o
d

.

*S
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

(p<.
1
0

)f
r
o
m

p
a
r
t

-t
i
m
e

e
m
p
l
o
y
e
d

w
o
m
e
n

.

S
i
g
n
i
f
i
c
a
n
t
l
y

d
i
f
f
e
r
e
n
t

(p<.
1
0

)f
r
o
m

u
n
e
m
p
l
o
y
e
d

w
o
m
e
n

.

S
o
u
r
c
e

:F
i
e
l
d

s
u
r
v
e
y
s

c
o
n
d
u
c
t
e
d

i
n
U
p
p
s
a
l
a

,S
w
e
d
e
n

,1
9
7
1

.

150



the number of different locations (street addresses ) visited , the

*

number of different land use types visited , the number of different

+

activities ' engaged in , and the number of different food stores

visited (see Table 10) .

The time constraints of full - time employment are evident in the data ;

unemployed women visit significantly more unique locations , land use

types , and food stores than do full- time working women . The fact

that full- time workers visit fewer different food stores than do

the members of the other two groups means that they do less " shopping

around " and are more likely to confine their food shopping to a few ,

repetitively visited , stores . In sum , while the women in the three

groups participated in about the same number of different activities ,

the repertoire of places contacted was more restricted for full - time

workers than for non-working women .

Given that the travel of full- time employed women differs in many

ways from that of the other women , the question of whether the

three groups of women differ in their access to the various travel

modes needs to be addressed . Perhaps the more restricted non

work travel of working women reflects their reduced access to a car .

Table 11 showing patterns of modal use by the three groups indicates ,

* The land use code used in the Uppsala study recognized 99

different land use categories (e.g. bank , barber shop , park ,

liquor store .

+ The activity code used in the Uppsala study recognized 70

different activities (e.g. make a purchase ; see a movie ) .
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however , that the travel differences reported above cannot be attributed

to differential mode use . In fact , of the three groups , the un

employed women appear to be the most "disadvantaged " with respect to

use of the various travel modes . Unemployed women make more stops

on foot and fewer by bike than do either of the other groups . The

higher incidence of bicycle travel among the working women is entirely

in accord with earlier findings that in Uppsala the bicycle is

frequently used for the journey to work (14,15 ) . While use of the

bus and the car as driver are essentially the same for all three

groups , unemployed women are car passengers less often than are

part- time working women . In short , none of the groups makes

extensive use of the automobile , and all women make more stops

on foot than by any other mode .

This comparison of the travel patterns of the three groups of

women has demonstrated that employment clearly has an impact on

the daily activity patterns of women . The time constraints imposed

by full- time employment mean that full- time working women are not

as free as part- time workers to make additional stops on their

work trips ; the same time constraints lead full- time workers to shift

some essential non-work travel to the weekends and to reduce the

frequency of travel , the distance travelled and the time spent for

all non - work purposes . To add to this picture of generally more

restricted non -work travel among full- time employed women , the

members of this group distribute their travel over a smaller set

of destinations than do unemployed women . And finally , despite

the more binding time constraints , the full- time working woman does
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not undertake a larger proportion of her travel by automobile than

do women in the other two groups . In sum , the time and effort accorded

to travel associated with all the non-work roles is reduced as the

time and effort associated with the working role is increased for

fully employed women .

These findings lead inevitably to the question of whether the husbands

of full- time employed women " take up the slack " created by their

wives ' employment. Do the husbands of such women increase their own

participation in the household/ family role as their wives ' participation

in this role as revealed in out-of-home activity patterns necessarily

decreases ?

To address this question we compared the activity patterns of men

with full- time employed wives with the patterns of men with unemployed

wives ; only full - time working men were included . Throughout the

analysis , the same measures are used for both women and men .

C. The Relative Location of the Two Groups of Men

As before , the relative location of the groups under study is checked

before the travel behavior of the groups is compared . Table 12 shows

that there is no difference between the two groups of men in terms

of their relative location .

D.
The Travel Patterns of the Two Groups of Men

The analysis of the travel patterns of the two groups of men is

parrallel to that conducted for the women . If indeed a wife's

employment generates shifts in household responsibilities (as suggested

by Chafe , Ref . 3 ) , then we would expect to find men with working
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wives engaging more often than men with non-working wives in shopping

and personal business activities and perhaps curtailing their

recreational travel . The results , however , do not support the notion

that a wife's employment generates major shifts in the travel pattern

of her husband .

In Tables 13 and 14 , showing frequency of travel , the only significant>

difference between the two groups is in the frequency of multi

purpose travel ; husbands of full- time working wives make more multi

stop trips ( trips with two or more stops ) and more 3-stop trips

than do husbands of unemployed women . However , Table 14 demonstrates

that this propensity for multistop travel is not in the line of house

hold duty : men whose wives work full- time do not make significantly

more stops than the other group for any non-work activity . The only

considerable difference (P = .11 ) is in the frequency of socialp .

travel .
In fact , the most startling difference comes from a comparison

of Tables 7 and 14 ; full - time employed women make substantially more

shopping stops and substantially fewer recreation and social stops

than do their husbands .

Similarly , while Table 15 shows the only significant difference between

the distances travelled by the two groups of men lies in the distance

travelled to work , a comparison of Tables 15 and 8 shows men with

working wives travelling further than their wives for social and

recreational activities and less for shopping . In Table 16 , the two

groups of men are seen to have essentially similar patterns of

time allocation with the exception that men whose wives work full-time
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spend more time in recreation than do men whose wives do not work ;

in fact , they spend almost twice as much time in recreation as do

their full- time working wives . Table 17 reveals no distinction between

the two groups of men in the level of variety present in their travel ,

(note , however , that men visit fewer food stores than do women ) ,

and the only difference in mode use (Table 18 ) is in the use of

the bicycle .

Perhaps the most remarkable differences uncovered by this study lie

in a comparison of mode use by men and women (Tables 18 and 11 ) ..

Women rely upon walking nearly twice as often as do men ; they use

the bus and car passenger modes significantly more than the men do ,

and use the car as driver with only a fraction of the frequency that

men do . Women , then , are far more reliant on the more time - consuming

and less independent modes of transportation (walk , bus , car passenger ) ,

while the men make extensive use of the automobile .

This comparison of the travel patterns of the two groups of men

indicates that a woman's full- time participation in the labor force

does not generate many substantial shifts in the daily activity

pattern of her husband ; in fact , a man's travel is relatively un

affected by the employment status of his wife . The most significant

impact seems to be that men with working wives spend more time in

leisure pursuits than men with unemployed wives , a curious finding

that has also been reported in time-budget studies ( 22 ) . Ironically ,

the real distinction lies not in a comparison of the behavior patterns

of the two groups of men , but in a comparison of full- time working

women and full- time working men ( see Ref . 13 ) .
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Although the full - time employed woman engages in far less non -work

travel than the unemployed woman , she still does more shopping than

her husband . In other words , a woman's full- time employment is not

accompanied by a major reduction in the importance of her household /

family role within the household . She must work and retain primary

responsibility for the smooth running of the household ; what must

give is her participation in social and recreation activities which

is lower than that for any other group . The findings here for out

of -home travel , therefore , substantiate those of time-budget studies

that have emphasized in-home activities .

Given that the husbands of working wives do not appreciably share

in travel related to the household / family role , we must ask how

working women , with their reduced participation (vis a vis unemployed

women ) in travel for shopping and personal business , manage to

maintain their households . The answer may lie in an observation

made by Vanek after she recognized the same pattern in time-budget

data on time spent in housework by employed and unemployed women ( 30 ) .

She observed that full- time employed women spent less time in house

work than did non-working women , even on the weekend when presumably

both groups had similar time constraints . Vanek concludes that for

unemployed women there is something of Parkinson's law at work here

and that full-time employed women get the housework done more quickly

and efficiently because they must . A similar explanation has been

offered by Chapin and Logan ( 7 ) and Michelson ( 22 ) ..

It is clear from the many time-budget studies that have been conducted

that the activity patterns of men and women revealed in this study
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are widespread throughout the industrialized world . They reflect

the tenacity of traditional sex roles that place employed women in

a double bind . Is it possible to change behavior patterns of such.

long standing ? The Swedish Government is aggressively trying to do

so . The last portion of this paper briefly discusses some Swedish

policies aimed at creating greater equality between the sexes .0

V. CONCLUDING THOUGHTS : NEW DIRECTIONS IN SWEDEN

Government policy in Sweden is actively supporting the emergence of

two equal adults in a normative family pattern that would have men

and women sharing equally in the four roles ( family , social , work ,

recreation ) outlined at the outset of this paper ( 19 ) . The govern

ment believes that since they are trying to build a society based

upon the norm of two income-earners per family , and since they are

promoting the viewpoint that neither the traditional male role nor

the traditional female role is worth striving for absolutely ,

government should pursue policies that enable all adults ( and parents

in particular ) to combine work and family life . Clearly in the kind

of society that is envisioned , an analysis of activity patterns like

the one reported in this paper would reveal no significant differences

in the travel behavior of working men and women .

There are a number of policies either currently in effect or under

consideration that could result in greater similarity in the travel

patterns of men and women . The three of greatest interest here are

policies relating to child care facilities , parenthood leave , and the

length of the working day . Before 1975 , free public education was
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not available for children under 7 years of age ; in 1975 , Parliament ,

recognizing the severe shortage of pre-school places , adopted a 5-year

plan to provide 100,000 new places in day care centers and 50,000 new

places in after- school centers to care for the school- age children

of working parents ( 27 ) . This plan will increase three- fold the number

of day care places available in publicly supported centers and should

remove one barrier to the employment of women with small children .

A second policy , aimed specifically at promoting the increased in

volvement of fathers in family life , was the 1974 replacement of

maternity leave with parenthood leave , by which either parent can

take all or share any part of the 7-month leave from work ( at

90 percent pay ) available to workers upon the birth of a child .

Either working parent is also entitled to up to 18 days ' leave per

year to stay home with a sick child ( 27 ) . The thrust of these two

programs embodies one of the basic principles espoused by the Swedish

government in their attempt to loosen people's rigid adherence to

traditional sex roles ; instead of dwelling on the working woman's

inevitable conflicts between home and work , the Swedes have asked what

prevents fathers from fuller participation in the household / family

role ( 19 ) .

Finally , the Advisory Council to the Prime Minister on Equality

between Men and Women is demanding that for parents of children

under three , the workday should be cut to 6 hours . They would like

to see the six - hour workday eventually extended to everyone as a
a

means to promote greater contact between parents and children and

greater sharing of household responsibilities ( 16 ) . The Swedish.
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trade unions , however , are pushing for an alternative mechanism for

reducing working hours by advocating the four - day work week .
The

matter of exactly how reduced working hours will be spread throughout

the week is clearly an issue critical to how the future daily activity

patterns of men and women will take shape.

There are additional government programs in Sweden designed to bring

about greater equality between the sexes , but they do not bear

directly on transportation issues . The point to be gleaned from

this glimpse at Swedish policy is disarmingly simple, but could

have profound repercussions . Observing the same type of inequalities

between the sexes that were reflected in our analysis of urban

activity patterns , the Swedish government has decided to take an

active role in attempting to effect social change . It is still too

early to know whether or not such an attempt will succeed .
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ANALYSIS OF ACTIVITY SCHEDULES ALONG

THE DIMENSION OF GENDER

Dr. David Damm

Multisystems , Inc.

Introduction

Virtually all transportation policies and planning to date have treated

target populations as if expressed or observed needs to travel and par

ticipate in activities were identical for men and women . With the growing

number of women in the labor force , the rising number of dual career

marriages and the increase in general consciousness of "women's issues, "

this approach to planning and policy making has been called into serious

question . For transportation researchers , it is no longer sufficient to

leave these issues untouched . As a result , we must establish the extent

to which the transportation-related behavior of women is different enough

from that of men to merit special attention by analysts and policy-makers .

Unfortunately , there is no clearcut method available for doing this .

If we separate a population by gender , we are usually still confronted

by quite a heterogeneous group . In order to clarify the topic "women

and transportation , " three fundamental decisions were made in this study .

First , the phenomenon to be observed is activity schedules .
Since most

transportation demand is in fact derived from demand to participate in

activities at the end of a trip , it seems more appropriate to concentrate

on the more basic need expressed by trip making . In this context we can

begin to understand how providing for " activity needs" may not always

require providing transportation and how changing the nature of the activ

ities ( e.g. location , opening hours ) can affect travel behavior .
Obsery

ing when ( during a day) people participate in activities and for how long .
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Although the present analysis includes only out -of -home activities which

were visited by a motorized vehicle , future studies could easily extend

this work to encompass home activities as well as those visited on foot .

Second , working people will be discussed . Prior research ( Stevens , 1976 )

has shown that the activity-related behavior on nonworkers is highly com

plex and subject to considerable unexplained variation . It seemed , there

fore , reasonable to begin with a subset of the population whose behavior

on working days is , because of the large block of time committed to a job ,

more predictable .

Third , an exploratory analysis of the factors associated with working

women's activity behavior will be included . It is not at all clear how

conclusions about "women's travel" in general can be of use to policy

makers . Should policies be applied equally to all women , regardless of

income, age , or familial responsibilities ? One of the major points to be

made in this paper is that analysis of women's travel and activity be

havior should result in better understanding of the full range of vari

ables which interact with " gender . "

Outline of the Paper

After a discussion of prior research related to activity schedules , a con

ceptual framework for an analysis of activity schedules will be presented .

Using this framework as a point of departure , attention will then be turned

toward the set of basic variables on which an analysis of activity schedules

can be based . Following that will be a brief section on exploratory re

search which points toward further analysis , particularly of the multivar

iate variety . The paper will conclude with discussion of : ( 1 ) Currently
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available data and modeling techniques , ( 2 ) planning of activity and

travel- related facilities , and ( 3 ) needed research in this area .

Prior Research

The relevant literature can be usefully divided in four categories . Beyond

several excellent review articles which outline most of the major findings

in the field ( cf. references 3 , 7 , and 12 ) , the first category is represented

uy a number of authors who lay solid theoretical foundations for empirical

analysis of activity schedules . The second category contains economic

studies whereas the third category deals with simulative studies which

have been conducted on entire populations without particular reference to

gender-specific differences . Last , are those sources which shed light on

the issues of activity systems analyzed with respect to gender .

The discussion in this section will be limited to those researchers who

have made significant contributions to our knowledge of differences of

activity time allocation along the dimension of gender . For the more

general sources related to the first three categories the reader is referred

to references cf. 1 , 2 , 4 , 5 , 6 , 9 , 10 , 13 , 14 , and 16. Although all of them> > > >

have remained in the realm of exploratory analyses , each gives us valuable

insights into some of the factors which seem to be important in explaining

gender-specific behavioral differences . Particularly for the specification

of the models discussed in this paper , these insights would play an important

role .

Palm and Pred, for example , explored alternative situations in which working

women were constrained by children and /or household responsibilities or

lack of automobile ( 15 ) . Drawing heavily on the framework developed
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by Hägerstrand, they outlined the way in which various constraints might

limit the " action space " within which such women make decisions about

allocating their time . Two other sources give credence to the belief

that an undifferentiated analysis of " women " across all activities leads

at best , to marginally useful knowledge . Chapin in his study of activity

patterns in Washington , D.C. , calculated the mean number of hours of

weekday "discretionary" time ( i.e. devoted to activities in which par

ticipation is chosen) for working men and working women ( 4 ) . His results

showed no significant difference between the means of each group . However ,

when he broke each group into the components " presence of a child under

thirteen years old " or " no presence , " he found an increase in the dif

ference of means between the men and the women whose households had a

child under thirteen . This seems to imply that , at least in Chapin's>

sample, the presence of younger children reduces women's disposable time

more than men's . Such differences appear even more crass when samples

are split along lines of occupational status or class . In a 1973 study

reported by the Office of Management and Budget , the average time spent

on personal and family care was computed for men and women within the

classes blue and white collar . In both classes , females spent a consid

erably larger share of time than males (white collar : 6.1 vs. 3.8 hours ;

blue collar : 7.1 vs. 4.1 hours ) . Again , even those women holding full

time jobs seem to carry a greater share of the household responsibilities

than their male counterparts ( 19 ) .

Hanson and Hanson demonstrated the need also to differentiate activities

in which people participate ( 8) . Using longitudinal househoid survey

data from Uppsala , Sweden , they examined four indices of " daily activity
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travel behavior . " Their analysis of the frequency of participation in

different activities , for example , showed that individual responsibili

ties within the family are not equally shared . "While fully employed

men use ' more time ' for their own leisure pursuits , fully employed

women are occupied with individual household duties . " ( 8 , p . 220)

Clearly , the available literature points toward the need for further

investigation not only of the factors which relate to household respon

sibilities , but also of the interaction of these factors with other

socio - economic variables . The following sections of this paper will be

geared to such an investigation .

Conceptual Framework

An activity schedule is simply the set of activities in time and space

in which a person chooses to participate . Choice of an activity sched

ule cannot , however , be viewed in isolation from other activity-related>

decisions . In order to understand the context in which a schedule is

chosen it is instructive first to consider the choice hierarchy shown

in Figure 1 . This hierarchy shows a sketch of the general context in

which temporal and spatial decisions are made . The first group con

tains decisions which are usually made infrequently and require a con

siderable amount of forethought , e.g. moving one's home to a new loca

tion , purchasing and automobile or beginning a job . Conditional on

this set of longer term decisions are a group of choices which can , for

the most part , be made in a relatively short time , with much less pre

planning. Scheduling activities is such a choice .
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Figure 2 highlights the position of this decision within the general

context . The outcome of the longer term decision of to what extent

and where to participate in the labor market exerts a powerful influence

on most people's temporal and spatial behavior . Given this , one

then decides to allocate the remaining (out of home ) time to various

non-work activities , i.e. create an activity program (11 ) . Once the time

has been portioned to various types of activities , it is hypothesized

that decisions are made to schedule the program within specific slots

in a time interval (e.g. a day or week ) . That is , one selects (in the

Lund researchers ' terms ) a " path " in time and space along which to perform

a program . Carrying out the schedule also requires simultaneous

decisions about travel mode , route and destination , resulting in a

travel pattern . At this time , we will exclude route and destination

choice and will deal with mode (drive alone and shared ride ) as an

explanatory variable . Hence , we will be able to focus on participation

in and scheduling of activities .

For the present study , we will consider the set of activities for indi

viduals who work more than 15 hours per week . In 1970 most of these

people undoubtedly had no choice about whether or not to participate at

a specific time in a work activity on the day sampled . We can , therefore ,

speak of an activity's degree of fixity in time and space , work being

most fixed of all the non-home activities . With respect to some indi

yiduals (e.g. working mothers ) a case could be made for treating other

daily activities ( e . & . trips to a day care ) as " fixed ." Unfortunately ,

since there is very little consensus about how to measure degree of

fixity of activities outside of work and home (shopping , recreation , etc. ) ,
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FIGURE 2

CHOICE HIERARCHY FOR

PARTICIPATION IN

OUT-OF-HOME ACTIVITIES

Longer Run

e.g. Participation in

labor market:

Degree & location

Medium run
Non-work

activity program

Activity schedule

Shorter run
1

Travel Pattern
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we will assume here that most working people choose whether or not to

participate in such activities during a given day's time period . The

end result of a person's decisions to participate constitutes then , his

or her activity schedule .

Since most home - related activities ( eating , sleeping , etc. ) can also

be considered pegs around which an activity schedule is chosen , these

together with the work activity will be taken as the fixed reference

points for the present analysis . That is , for any given working person ,

five distinct time periods can be defined :

1 . prior to leaving for work from home

2 .
on the way to work

3 . during the work activity

4 . on the way home

5 . after arriving home from work

Within each of these periods decisions are made as to whether or not to

add activities to the basic and , for our purposes , obligatory schedule

"home -work -home. " It is at this juncture that the present study departs

from conventional wisdom on the most effective analytical approach .

Many previous analyses have been based on Markovian assumptions , imply

ing that a person's decision in one time period would have no relation

to decisions made during other periods . It should be obvious , for

example , that going shopping for groceries during work reduces the like

lihood that someone will repeat that "decision to participate " later

in the day .
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At the same time , not all characteristics of the time periods are

identical . Research which focuses on the frequency of nonwork trips

without differentiating the time of day consequently produces mis

leading results . Many nonwork/nonhome activities have restricted

opening hours which preclude participation in certain time periods .

Of equal importance is the fact that the level of spatial accessi

bility ( i.e. how many activities can be reached within a given time)

varies from period to period . Although a person may experience a

low accessibility level at home , at work the reverse may be true .

Using a general home-based accessibility measure as an explanatory

variable for all daily trips being taken would , therefore , bias our

Finally , a person will experience different degrees of

dependence on other people's schedules during different time periods

and for different activity types .

results .

In the next sections we will explore the decisions made in each of the

five time periods and point toward a set of interrelated models with

which one can explain and eventually predict the impact of alternative

policies on the activity schedules of working people . Segmentation

of the sample along the dimension of gender will allow us to isolate

the variables which seem to play a more important part in the activity

schedules of working women .

Variables to be Used in an Analysis

Based on the results of prior exploratory analyses and the theoretical

frameworks developed around the concepts of choice and constraint , a

basic set of critical variables becomes apparent . Since including a
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variable implies an hypothesis about why people behave as they do , it

is useful to consider this set in detail . As one can see in Figure 3 ,

the explanatory variables should be grouped into seven categories .

there is some degree of overlap between groups , the categories provide

a framework with which to understand the constraints which operate in

the lives of working people . In the present study it also provides a

means of indicating the extent to which particular variables within a

group appear to be important in influencing the choices working women

make about their daily activity schedules . Naturally, this list of can

didate variables is not exhaustive ; there are many unobserved factors

at home and at work which perhaps limit the choice set from which peo

ple pick and certainly affect theobserved schedule . However, since

we would like to be able to discuss the implications of the results

for policy-making and hence , eventually predict the impact on women's

(or men's) activity schedules of alternative public policies , our set

of variable is limited to those which can be directly observed .

While

The first group of variables--temporal--is represented primarily by

the time when an individual began and finished work for the day. In

both cases dummy variables can be created as to whether the person

began work after 9:00 a.m. or finished after 6:00 p.m. , between which

time many activities (especially retail and commerical ) would be opened .

(Although some activities surely maintain other opening hours , the pre

sent specification should be a solid basis from which to refine our

understanding of temporal constraints . )

I

1
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FIGURE 3

BASIC VARIABLES TO BE

INCLUDED IN AN ANALYSIS

DEPENDENT VARIABLE :

DURATION OF A DEVIATION

EXPLANATORY VARIABLES :

1. Temporal

• Opening hours of retail and commercial activities

• Work schedule (e.g. time of shift)

2. Spatial

• Total employment density

• Retail employment density

• Population density

3. Socio-economic: Person level

a . Demographic

• Age

• Sex

b. Work Responsibilities - related

• Duration of work

• Type of employment

• Number of air trips in last 12 months
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FIGURE 3 (CONT'D)3

4. Socio-Economic: Household level

a. Status -oriented

• Income

• Number of automobiles

• Housing type

• Number of licensed drivers

b. Household Responsibilities - related
O

• Size

• Stage in life cycle

• Number of workers

• Work status of spouse

• Number of non-working adults (excluding spouse)

• Number of children 5-15 years old

• Total number of trips made by other members

5. Transportation - related

• Mode

• Number of riders in car

• Use of freeway during trip

:

• Carpool during trip

• Travel time (in-plus out-of vehicle)

• Travel cost
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Parallel to the temporal group is the set of spatial variables representing

the location of activities which may be available , or in hägerstrand's

terms reachable . ( cf. references 6 , 13 ) Since people's places of work

and home are not all equally located with respect to a city's activities ,

it is necessary to include different measures depending on the locations

of the origin and destination of the tours . As a result , three measures

of accessibility would be calculated : home-based , work -based and home

work combined . " Home -based" would be used in models two and four . For

the " home-work" accessibilities , travel times and costs would be those

which went beyond what someone would have experienced without a devi

ation , i.e. the marginal values .

Third , there are socio-economic variables at the person level . Besides

usual demographic variables like age , a set of less well explored var

iables related to responsibilities at work should be included . Duration

of work , for example , gives some indication of the extent to which

disposable time for non -home /non -work activities is available . A person

who stays at work for twelve hours is not as likely to add activities

to his /her schedule as the person staying six hours . Expecially since

" working people" can be defined as those employed for over 15 hours

per week , it is critical to determine the point at which time spent at

work makes a substantial difference in schedules chosen . The other two

variables listed can be used as proxies with which to measure the level

of responsibilities which are associated with various jobs .

Fourth , at the household level there are also socio-economic variables

which may affect an individual's choice of activity schedule . The first

subset reflects the status of the household . Ability to take part in
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activities is to some extent limited or facilitated by financial re

sources ( income) and by the physical means with which to travel (li

censed drivers and number of automobiles ) . At the same time , a par.

ticular "market segment" is delineated by housing type and perhaps

also by number of automobiles and income . The second sub set relates

to responsibilities which exist in households . For the analysis of

working women's activity schedules , these variables are among the most

interesting . " Stage in life cycle " indicates the age of the head of

household and age of the youngest child ( if any exists ) . As Chapin has

shown , the amount of " free time" available to an adult as well as how

that time is spent changes markedly from one stage to the next . (Ref.

4 , pp. 112-118 . ) Using information on the number of children from five.

to fifteen as well as on the first life cycle group ( youngest child

less than five ) one can presumably gauge the extent of responsibilities

associated with having children . Consequently , data on the number of

workers and nonworking adults gives us some insight into the availabil

ity of people in the household to take care of such responsibilities .

These variables could indicate the extent to which the person observed

is dependent on the schedules of other household members .
Information

on whether a spouse also works provides a way of exploring the impli

cations of dual career marriages on the activity schedules of each .

Finally , the total number of trips made by other household members

serves as a proxy measure of the likelihood that household responsibil

ities will be performed by individuals other than the working person ( s )

observed . For example , a relatively high number of trips made on the
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interview day might point toward the fact that a nonworking adult (e.g.

retired parent ) may be carrying out duties which would otherwise fall

to the working person (e.g. shopping ) .

The last group of variables , transportation-related , are straightforward

the first four relate to the ease with which a person could deviate from

home -work schedule . Mode ( auto driver , auto passenger ) , carpool ( yes or

no ) and number of riders all give us information on the degree to which

a person is dependent on others when traveling to an activity . One pre

sumes that the higher the dependence on others ' schedules , the less

likely a person will be to participate in additional activities .

Data Analysis

Analyses were performed on data from the Home Interview Survey (HIS ) of

Minneapolis--St . Paul from 1970 . Included in the HIS was information

on over 6,000 households , 15,000 persons and 4:00 a.m. to 4:00 a.m. trip

diaries (1.e. one day) for each person older than five years . Even though

there are obvious deficiencies associated with this dataset ( e . g . noe.g.

data on the degree of flexibility of working hours , no walk trips ) , it

was nevertheless possible to generate sufficient information with which

to conduct a preliminary analysis of daily activity schedules . At the

present time and for the purposes at hand , no available American dataset

seemed more useful than that from Minneapolis / St . Paul .

The sample for the present analysis was delimited by several parameters .

First , only those workers who either drove alone or shared a ride in

an automobile during the entire day of the survey were included . Prior

research indicates that persons who travel by public transit have a
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very low probability of adding activities to the " home -work -home " sched

ule ( 13 ) ; further , the percentage of trips by transit in Minneapolis /

St. Paul was relatively low overall ( about 6% ) . Second, individuals

whose trip destination lay outside the survey region or did not begin

and end their activity schedules at home were eliminated from the sample.

Finally , for those persons who made more than one stop in a time period ,

a primary activity was designated as the one whose duration was longest .

The hypotheses generated with these analyses suggest that future research

into gender-specific travel /activity behavior ought to augment such a

sample with data not usually a part of traditional home interview surveys .

Consider Table 1, for each of the five time periods , the distribution

of trips by purposes is given . Tables 2 , 3 and 4 show the proportion of

*

these trips within activity purpose group made by women . In the context

of prior findings these results seem counter - intuitive , since women ap

pear to make proportionally fewer shopping and social-recreation trips

and about an equal number of serve passenger trips as men . A number of

factors seem to be at play here . First , we believe that the temporal

choice set from which decisions of when to participate in activities are

made is not adequately represented by one day's observation . Particu

larly for working people , the weekends are often a more convenient time

to make major shopping excursions . Moreover , for women with many house

hold duties , postponing outside activities until the weekend may be the

only feasible solution . Therefore, even including pre- and post -work ,

*There were 210 women and 1799 men in the sample .

187



T
A
B
L
E

1

D
I
S
T
R
I
B
U
T
I
O
N

O
F
A
C
T
I
V
I
T
Y

P
U
R
P
O
S
E
S

(%b
y

t
i
m
e

p
e
r
i
o
d

)

P
u
r
p
o
s
e

S
H
O
P

S
C
H

M
E
D

O
R
E
C

O
S
R

PB

SP

T
i
m
e

P
e
r
i
o
d

1(b
e
f
o
r
e

w
o
r
k

t
r
i
p

)
4
0

2
4

2
1
6

3
2

2
5

H-0-H
(1
3

% )
(2
9

%)
(2
2

%)
(3%)

(5%)
(9%)

(7%)

2(t
o
w
o
r
k

)
9

1
1

1
1
7

3
6

1
4
9

H-0-W
(3% )

(1
4

%)
(6% )

(1%)
(5%)

(1
0

%)
(4
3

%)

3 (d
u
r
i
n
g

w
o
r
k

)
1
0

0
2

2
3
5

8
1

W-0-W
(3%)

(1
1

%)
(3% )

(1
0

%)
(2
2
%)

(1%)

4(t
o
h
o
m
e

)
5
9

1
5

1
5

5
7

9
1

1
1
3

W-0-H
(1
9

%)
(1
4

%)
(2
8

% )
(2
0

%)
(1
7

%)
(2
5

%)
(3
2

%)

5(a
f
t
e
r

h
o
m
e

t
r
i
p

)
1
9
1

3
6

5
5

2
1
5

1
2
6

5
9

H-0-H
(6
2

%)
(4
3

%)
(3
3

%)
(7
3

%)
(6
3

%)
(3
4
%)

(1
7

%)

3
0
9

7
1
8

7
5

3
4
0

3
6
6

3
5
0

a
l
l

p
e
r
i
o
d
s

188



TABLE 2

PROPORTION OF TRIPS BY WOMEN

SHOPPING

PERIOD 1 ( H- 0-H ) 0.5

PERIOD 2 ( H - 0 -W )
0

PERIOD 3 ( W- 0 -W ) 1.0

PERIOD 4 ( W- 0 -H ) 1.6

PERIOD 5 ( H - 0 - H ) 0.7

ALL DAY 0.7
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TABLE 3

PROPORTION OF TRIPS BY WOMEN

OTHER SOCIAL RECREATION

PERIOD 1 ( H - 0 - H ) 1.0

PERIOD 2 ( H - 0 -W ) .5

PERIOD 3 ( W - 0 -W ) 0

PERIOD 4 ( W - 0 - H ) 1.7

PERIOD 5 ( H- 0 - H ) 1.6

ALL DAY 1.3
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TABLE 4

PROPORTION OF TRIPS BY WOMEN

SERVE PASSENGER

PERIOD 1 ( H - 0- H ) 0.5

PERIOD 2 ( H- 0 -W ) 1.0

PERIOD 3 ( W - 0 - W ) 2.0

PERIOD 4 ( W- 0 - H ) 1.5

PERIOD 5 ( H - 0 - H ) 0.3

ALL DAY 1,0
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home-based deviations does not represent the full time span for many

decisions . Third , many women's responsibilities are within the home ;

while a working husband may be responsible for vehicular-related duties ,

his female counterpart is probably tied more closely to the home, re

quiring less or no travel . This hypothesis is further suggested by

Figure 4 which shows the distribution of ending times for the entire

sample and for the sub sample of women . That the peak for women is later

than for the whole sample implies that women are , by staying home longer ,

involved in more household-related activities .

Next , statistics associated with the full and subsample indicate several

factors which may also account for the apparently counter- intuitive re

sults discussed above . For the full sample there is a mean of 1.4 workers

per household whereas for subsample 1.6 . Similarly , the average number

of " other workers" is 0.7 versus 1.0 . Both these numbers seem to reflect

the fact that working women tend much more than men to have a working

spouse or another working adult in their households--who may take over

out- of-home related duties . Of considerable interest is the fact that

in the total sample the average worker has twice as many children be

tween the ages of 5 and 15 as in the subsample . At the same time , the

women are slightly more likely to be single than persons in the full

sample ( 20% ) more ) . Finally , women are in cars with two or more pas

sengers when they go to work 10% more than all persons in the sample.

In terms of correlation between variables , particularly duration of a

deviation and the set of explanatory variables listed in Figure 3 ,

there is little information with which to draw conclusions about factors
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FIGURE 4

DISTRIBUTION OF ENDING TIMES : WORK TRIP
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which are more important for women than for men . Indeed , while the

correlation coefficients themselves are not high , they are very similar

for both sets of data . Duration of work and duration of deviations in

period three , for example , are -0.08 and -0.11 ; those for the dummy

variable for arriving at work after nine in the morning and duration of

*

deviations in period two are 0.18 and 0.15 .

Conclusions

Despite the tentative nature of the results , several perspectives can

be developed . First , it is not clear whether analyzing the activity.

schedules of women per se is useful . While comparably situated men and

women may have different activity schedules , all women do not have the

same activity schedules . It seems more appropriate then to focus on

other socioeconomic variables which tend to describe the responsibilities

of a household and the number of people able to carry them out . For

example , working class women will have considerably fewer financial re

sources than their manager level counterparts to pay for housecleaning

and child care . Also , a single or married woman will naturally have

fewer household duties when she has no children .

Second , there are a number of variables which will be explored . The

day of the week on which a person was interviewed should be examined to

see whether temporal proximity to the weekend significantly affects the

out come of decisions ; additionally , opening hours for various activities

may be different depending on the day of the week . Next , accessibility

* Since people with no deviation and hence , a duration of length zero are

considered together with all nonzero durations , these coefficients are

necessarily biased . Unbiased models using such variables can be con

structed using the formulation suggested by Tobin ( 1958 ) .
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measures with respect to the person's home , work and home-work combined

should be calculated and used as indicators of the extent of opportunities

the person experiences at various times of the day . The more opportunities ,

presumably the greater the likelihood of making a stop . Further , the

interaction of decisions to stop in different time periods should be taken

into account . As discussed in the section on prior research , current

evidence shows that the assumption of independence between time periods

of a day ( as used in most analyses to date ) is erroneous .

Finally , it is appropriate to consider developing multivariate models

with which to explain and eventually predict activity schedules . On

this basis , it will be possible to establish more conclusively , ( 1 ) the

variables which appear to be critical in choosing a schedule , and

( 2 ) whether schedules of specific groups within the class "women " merit

special attention by policy-makers as well as researchers .
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RESIDENTIAL AND LOCATIONAL IMPLICATIONS OF CHANGES IN LABOR FORCE

PARTICIPATION

Transportation planners , geographers , and urban economists have long

considered the relationships between employment choices , residential

locational decisions , and transportation patterns . The three papers in

this section treat defferent facets of those relationships from the

perspective of women entering or continuing in the paid labor force .

Madden and White argue in their paper that women's work trips are cur

rently different from men's because their employment and housing choices are

different . They find that different disciplines look at these choices , and

their impact on travel behavior , in very different ways . These approaches

determine in part the answer to the central question : as women's labor

force participation grows more similar to men's , will their work trip patterns

become more similar? In reviewing the diverse literature of both labor

market economists and residential location analysts , Madden and White find

more questions than answers . They argue , however , that most work shows

that future urban form and travel patterns cannot be independently projected

because they are causally linked . Therefore , the transportation as well as

public service planner must have a better understanding of the causes and

effects of women's travel behavior in order to make accurate projections of

women's longer term residential and travel choices .

Betak and Harmon's paper examines one aspect of the trade-off between

residential location cost and transportation ; the importance of accessibility

in the initial and secondary house purchase within a community . The authors

report on a series of studies conducted in Hamilton , Ontario beginning in

1970. They find that access to work acted as a negative constraint on
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choice rather than a stated determinant of preference ; people were willing

to incur some loss of accessibility if this involved a perceived improvement

in the price , dwelling size or Tot size of the house in question . While

some of the literature postulated that men and women would have different

concerns about aspects of housing , most of the concepts used by men and

women were similar . Indeed , Betak and Harmon found that in the case of

couples the housing choice was relatively egalitarian and represented a

consensus on important concerns . This suggests that housing choices in

the future , as more women enter the paid labor force , may represent a

compromise between the needs of both workers rather than dominance by

one worker , as suggested by the literature .

Hock's paper looks specifically at the residential location of working

women in Baltimore and finds that black married women are more likely to

be located near the city periphery than near the suburbs . Hock questions

whether this pattern is a direct reflection of work trip origins , housing

choices or discrimination in the employment or housing markets . She

suggests that current data sources are not tabulated in a manner conducive

to responding to these questions .
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WOMEN'S WORK TRIPS :

AN EMPIRICAL AND THEORETICAL OVERVIEW

Janice Fanning Madden

University of Pennsylvania

Michelle J. White

New York University

1 . Introduction

Research findings on women's work trip behavior are scattered across

diverse studies of transportation networks , of urban land use , of wages

and occupations , of local labor markets , of residential location and

housing demand , and of consumer expenditure patterns . While some basic

empirical relationships provide common grounds for this rather vast and

dichotomous literature , the explanations for these relationships are

quite diverse . In this section , we explore the empirical underpinnings>

for studies of women's work trip behavior , focusing on three sets of

" stylized facts" which describe women's work trips , women's jobs , and

residential constraints imposed by women's household roles . We refer to

these data as " stylized facts" because they reflect simple correlations

which may disguise a more complex set of behavioral relationships .

A. Women's Work Trips

There are several important " facts" about sex differences in work trips :

( 1 ) Women's work trips are shorter than men's. Fuchs , using the 1960

U.S. Census , finds that women are twice as likely as men to earn their

This research was partially supported by National Institute of Mental

Health Grant No. 1 - R01 - MH - 31400-01 . Berhanu Abegaz and Edgardo

Mandrilejo provided research assistance .
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wages at home or within walking distance of their homes . ( 12 )
Taaffe ,

et al, using the Chicago Area Transportation Study , find that 62.6 percent

of women and 40.0 percent of men with suburban jobs have commuting

journeys of less than three miles . ( 45 ) The London Transport Executive

observes that women using public transportation spent an average of

38 minutes in travelling to work while men spent 44 minutes . ( 25 )

Pratt , using ( 1911 ) data on workers in Lower Manhattan , finds 47 percent

of men and 60 percent of women spend an hour or less commuting to work . ( 38 )

Madden , using 1971 and 1972 panels of the older male and female cohorts

from the National Longitudnal Survey , finds that married men spend

33 percent more time commuting to work each day than do married women . ( 28)

Wheeler , using the Pittsburg Area Transportation Study , finds employed

women travel an average of 3.06 miles to their jobs , compared to 3.43

miles for all workers . ( 50 ) Wolforth , using travel data in Vancouver ,

finds women commute an average of 3.0 miles while men commute 4.2 miles . ( 55 )

Hecht , using data from firms in Worcester , Massachusetts , finds that women

commute an average of 1.1 miles less than men do . ( 17 )

( 2 ) Women are more likely to use public transportation in their work trips .

While sex differences in the use of public transportation are not large ,

Wheeler indicates that women use more mass transit in Pittsburgh . ( 50 )

Morgan reports that 7.6 percent of the employed wives in the Panel Survey

of Income Dynamics used public transportation in 1976 while only 6.3

percent of husbands and female heads of households used public transporta

tion . ( 31 ) Similar results have been found in the National Longitudinal

Survey , where 6.3 percent of men aged 50 to 64 in 1971 used public

transportation , compared to 7.3 percent of women aged 35 to 49 in 1972 .
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Taaffee , et al , find that 76.5 percent of women with jobs in the Chicago

central business district use public transport to get to work , compared

with 58.1 percent of men with jobs in the same area . ( 45 ) Among workers

with suburban jobs , 19.1 percent of women use public transport but only

6.3 percent of men did so . The London Transport Executive finds that

55 percent of men and 64 percent of women use public transport to commute

to work . ( 25 ) Interestingly , Strober , using the Michigan Survey Research

Center 1967-1970 Survey of Consumer Finances , finds that other things

being equal , households with employed wives both own more automobiles

and spend more on automobiles than one earner households . ( 44 )

However , work trips are not generated in vacuums , but are the outcome

of choices made about both residential location and job location .

Women's work trips are different than men's because their housing and

job choices are made differently .

B. Women's Jobs

Women's experiences in the labor force are significantly different from

that of men in the labor force :

( 1 ) Women earn less . In 1977 , their earnings were 42,3 percent of

men's . Those employed full time , full year earned 54.8 percent of their

male counterparts . ( 46 )

( 2 ) Women work at different jobs. Over half the female labor force is

employed as clerical workers or service workers , compared with 14 percent

of the male labor force . ( 47 , Table A -21 ) Most women workers are still

employed in female occupations . The industries in which women work are
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( 1 ) Employed women are less likely to be married . As indicated in

Table I , 68.9 percent of employed men are married compared with 56.7

percent of employed women . This large differential is primarily the

result of significantly lower labor force participation rates among

married women , although the longer life expectancy of women increases

the proportions of widowed , divorced and separated women .
Schafer reports

that married couples ' housing demand is different from that of the

unmarried . ( 42 ) Specifically he finds that 30 to 60-year-old-households

with children are much more likely to select single family housing

(which is more likely to be suburban ) , than other types of households and

they are less affected by workplace location in choosing their residential

locations . Since employed women are less likely to be married , they ,

on the average , should reside in denser housing than employed men do .

( 2 ) Employed women are more likely to have an employed spouse .
Even

though employed men are much more likely to be married , sex differences

in labor force participation rates result in a substantially larger

proportion of employed women having employed spouses , as indicated in

Tablé I. Even if households treated husbands ' and wives ' work locations

symmetrically in determining their residential location , employed

women are more likely to be constrained by a spouse's work location in

making their own location decision , women are even further constrained .

( 3 ) Unmarried employed women are more likely to reside with dependents .

Over 11 percent of women in the labor force are single , widowed , divorced ,

or separated and also head families . These women are substantially

different in their housing and location needs from married men and married
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also substantially different . Although men are 70 percent of the

workforce for all manufacturing firms, women are 81 percent of the

workforce for the manufacture of apparel and other textile products .

Women comprise 56 percent of both the finance , insurance , and real

estate workforce and the service industry workforce . ( 47 , Table B- 3 )

( 3 ) Women work shorter hours . While 10 percent of employed males work

part- time , 28 percent of employed females do .

Since women earn less than men , work in different occupations and in

different industries , and work fewer hours than men , and since work

trips are known to vary by earnings , occupation , industry and hours

worked , differences in women's work trip behavior could be the result

of what goes on at the workplace .

C.
Residential Constraints on Women

Employed women select different residential locations within the city .

Kaniss and Robbins find that 44 percent of women workers and 37 percent

of men workers in Philadelphia lived within the City boundaries in

1970. ( 21 ) Kain , in his study of Detroit in 1953 , found very different

residential distributions by sex of worker , holding the workplace con

stant . ( 20 ) Women's residences were more tightly clustered around their

workplaces . For workers with jobs in the CBD , 33 percent of the men , but

only 17 percent of the women , lived in the far suburbs . For workers

with jobs in the nearer suburbs (Kain's " ring 3 " ) , 51 percent of the men ,

but only 43 percent of the women lived further out than their jobs .
These

varying residential distributions reflect sex differences in housing

demand . These differences are not surprising if one considers the fact

that employed women live in different types of households than employed men .
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Household Composition of the Employed , by Sex :

Men

Married , spouse present

with another family mem

ber employed

With no other family

member employed

Single (never married)

Other ever married

(includes divorced , widowed ,

separated)

Women

Married , spouse present

with another family mem

ber employed

with no other family mem

ber employed 2,032

TABLE I

Number

(in thousands )

53,865

37,118

21,677

15,441

12,186

4,561

38,099

21,614

19,582

5.3

March 1978 .

Percent

of Total

100.0

68.9

40.2

28.7

22.6

8.5

100.0

56.7

51.4

Single (never married )

Other ever married

Unmarried head of household

Source :

9,092

7,393

4,289

23.9

19.4

11.3

U.S. Department of Labor , " Household and Family Characteristics

of the Labor Force " , News Release , July 24 , 1978 , Table 3 ;

Employment and Earnings (April 1978 ) , Table 66 .
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women (since they are usually the only adult in their families ) .

fact Schafer finds these households are more likely to reside in

multi-family housing as their income increases , while married households

choose single family housing as their income rises . ( 42 ) These house

holds are also different from the 8.5 percent of the male labor force

who are divorced , separated , or widowed and have no families living with

them .

The central question for researchers who seek to explain women's work

trip behavior or define their labor market opportunities , for planners

who seek to structure the urban landscape so as to maximize the welfare

of employed women as well as other groups , for transportation analysts who

seek to predict future travel demand , is : Why are women's work trips

different ? In particular , as women's level of participation in the

labor force grows more similar to men's , will their work trip patterns

become more similar ? Or , on the other hand , will their work trip

patterns remain unchanged , significantly shifting the characteristics of

the total work trip distribution in cities ? The answers to these

questions depend on whether women's work trip patterns are the result

of their labor market roles , their household roles or some nebulous

sex difference in travel preferences .

Because there have been two rather diverse literatures which have

developed with respect to explaining worktrips-- that of urban analysts

which has focused on residential location and that of labor market analysts

which has focused on worker mobility between jobs--and because we seek

to sort out those explanations of work trip differences based on household
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characteristics from those based on labor force characteristics , we

review these two literatures in separate sections .

In the final section of this paper , we review the policy relevance of

the research issues outlined in Sections I and III .

II .

A.

Labor Market- Oriented Explanations of Work Trip Behavior

A General Analysis of the Relationship Between Journey- to-Work

and Labor Market Status

Labor market analysts have traditionally treated the journey- to-work

as a cost of employment . Assuming that residential locations is fixed ,

the labor market analyst views workers of either sex as selecting a job ,

and therefore a journey- to -work , so as to maximize net earnings . (Net

earnings are the wages paid by employers minus costs of employment

such as travel , taxes , union dues , etc. ) Other things being equal ,

near jobs are clearly preferred to far jobs . Therefore , employers more

distant from residential locations are expected to pay higher wages

than those who draw their employees from their own neighborhoods .

Moses lays the basis for a theory of wage differentials based on travel

costs , but no comprehensive theory , has followed his work . ( 32 ) The

lack of a comprehensive theory , which fully accounts for spatial factors

affecting the demand for and supply of labor and also considers the supply

of and demand for urban land , plagues empirical research on work trip

Because an urban model which simultaneously clears land

and labor markets has not been developed , the empirical researcher has

not been able to isolate wage effects and housing costs effects of

different commuting patterns .

behavior .
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To determine the actual extent to which observed wage differentials

are the result of observed commuting differentials is quite complex .

In order to make such an assessment , it is necessary to know the cost

of the commute to the worker and the price the employers are willing to

pay to expand their labor markets .

(1) The value of travel time . In order to measure the extent to which

employers compensate commuting costs , one must sum out-of-pocket costs

of commuting plus time costs . The time use literature has generally

valued travel time using the wage rate net of taxes , arguing that the

net wage rate must represent the marginal value of time , since if time

were worth less (more) , workers could make themselves better off by

taking jobs with more (less ) hours at the same net wage .

that workers can choose either their hours or their jobs .

This assumes

The empirical literature has generally found travel time to be valued

at substantially less than the after- tax wage rate . Becker found

travel time to be equivalent to 40 percent of workers ' hourly earnings

in Seattle . (3) Lisco estimated a value of 51 to 53 percent of

earnings for workers commuting from Skokie to the Chicago Loop . (24)

Rees and Schultz found values ranging from insignificant up to 60

percent of earnings across various occupations . (40) Beesley estimated

a value between 30 and 50 percent of hourly wages in London , finding

that higher income individuals tended to value commuting time at a

higher proportion of their wages then did lower income individuals . ( 5)

Beesley also found that most of the observations which were inconsistent

with his value of time estimation were women . He argues that women
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tend to appear at the extremes ( i.e. , extraordinarily low or high value

of travel time) because , on the one hand , they are more likely than

men to be low earners and low earners value their commuting time at

a lower percent of their hourly wages and , on the other hand , many

employed women are part of a two-earner household and , consequently ,

have a higher value of time because of their high household income

and because of their family responsibilities outside the labor market .

The overall difference between value of travel time and net wages for

both sexes could indicate that workers desire to work more hours , or

that commuting is a significantly more enjoyable activity than working .

The latter explanation may be more often the case for lower income

workers who , therefore , value travel time at a lower proportion of their

Since the empirical literature finds women's values of work

trip time to be both higher and lower than men's values , this is clearly

an area needing more research .

wage rate .

(2) The nature of spatial wage gradients . To demonstrate that employees

receive compensation for their commuting costs , it is necessary to

show that : (a) there may be incentives for employers to pay for

commuting ; and (b ) that systematic spatial variation in wages exists .

former requires consideration of employee tastes for commuting and of

spatial variability in production in technology , in the price of non- labor

inputs , and in demand for the final product ; that is , the explanation

requires a general equlibrium model of intraurban firm location . This

analysis is the subject of Section III . The latter is an empirical

question about the nature of labor markets . Before reviewing empirical

The
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studies of wage gradients , the reader should be cautioned that these

studies empirically describe wage gradients exist and why they differ

across occupations .

There has been relatively little empirical study of spatial wage

gradients in general , or by occupation or by industry . Segal finds

manufacturing wages in the counties surrounding New York City to be

generally higher than those in New York City , although wages in the

garment industry , a predominantly female industry , are higher in the

city . ( 43 ) However , he found a converging trend over time . Rees and

Schultz , in their study of the Chicago labor market , find evidence of

systematic spatial wage gradients . ( 39,40 ) For blue collar workers ,

they find a regional wage gradient which peaks in the southeast and falls

off toward the northwest section of the city . Labor markets for the

two primarily female clerical occupations studied-- keypunch operators

and typists-- were found to be of smaller geographic size . In fact ,

they were immediate neighborhood markets . Employers actually expressed

preferences that female employees live nearby and some even had rigid

hiring standards related to distance for females . * As a result , women

experienced very little return from increased commuting .

Evans reports a wage gradient for stenographers in Boston which dips

at the Jordan Marsh Department Store . ( 8 ) Although he implies that

young females value their proximity to Jordan's , a more objective>

conclusion is that they value accessibility of the job to the transit

system. In actuality , his empirical findings do not support his conclusion

that wages systematically increase as the firm's distance from Jordon

*

The data were collected in June 1963 , prior to the Civil Rights

Act of 1964 which invalidated such procedures .
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Marsh increases .

Rather than measuring a spatial wage gradient , Kasper attempts to

measure directly the extent to which employers bear commuting costs. ( 23 )

Kasper uses wage and commuting data collected from households who were

randomly assigned to public housing in Glasgow in 1974 . Since the

Glasgow housing market was extremely tight and this housing was subsidized ,

Kasper argues that commuting costs are not systematically compensated

by higher quality or lower cost housing .

Kasper finds some evidence that , controlling for skill differentials ,

workers with longer journeys to work received compensating increases

in wages . However , these results are generally not statistically signi

ficant and are much more ambiguous for women than for men . While finding

a tendency for women to be employed in their immediate neighborhoods ,

Kasper , in contrast to Rees and Schultz , ( 40 ) finds that a 1 percent

increase in the journey to work increases women's weekly salaries by

7.2 percent-- 10 times greater than the return for men .
This would

imply steeper wage gradients for women than for men and is a variance

with the rest of the wage gradient literature .

B. Alternative Explanations and EmpiricalWhy Women Commute Less :

Findings

From the above analyses of the connections between the journey- to-work

and labor market outcomes , there are two central hypotheses which

emerge to explain the shorter commuting journeys of women workers :

( a ) they choose to commute less in order to accommodate their household

duties and , as a result , receive lower wages ; and (b ) they are only
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hired in those categories of jobs which have no spatial wage gradients

and , therefore , commute less because there is no return to commuting

greater distance . The issue , simply , is : do women's commuting decisions

result in lower labor market status or are women's commuting patterns the

result of their lack of labor market opportunity ? In the following

two subsections , each of these hypotheses and the relevant empirical

research is discussed in more detail .

( 1 ) Commuting constraints affect labor market status . There are

actually three different mechanisms by which an exogenous restriction on

commuting can lower wages .

The first , and simplest , is that women who are short distance commuters

receive net earnings equivalent to longer distance commuters , so that

the differences in gross wages reflect only the costs incurred in longer

commutes . Women who commute less are , therefore , not disadvantaged by

their mobility restrictions . Fuchs ( 1971 ) argues in favor of this point

in using commuting distance as a correcting factor to determine the

" real" male / female wage differential .

The second mechanism , developed in more detail by Gordon and Morton , ( 13 )

and Madden , ( 29 ) argues that the restrictions on commuting imposed by

women's greater share of household responsibility results in women

having a lower wage elasticity of labor supply to the firm than men have .

When two separable labor pools have differing wage elasticities of labor

supply , profit-maximizing employers pay higher wages to the group with

the more elastic labor supply . Therefore , women who commute less receive

lower net (as well as gross ) wages than those individuals who are willing
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to commute longer distances . Intuitively , the argument is that the

relative geographical immobility of women increases employer's market

power in setting wages for women , resulting in wage exploitation of

the geographically captive female labor market .

The third mechanism is more aspatial . Workers who commute less are

likely to have restricted their job search to a narrower geographical

labor market which includes a smaller number of potential employers

than is the case for those who have searched a wider area . Since the

probability of maximizing one's wages is positively related to the

extent of job search , those who search less do not find as high paying

a job as those who search more . Women commute less , search less , and ,

as a result , find less rewarding jobs than men .

It is difficult empírically to separate these three hypothetical

mechanisms by which shorter work trips could be connected to lower

wages . All three predict higher wages for those who make lengthier

work trips . Because of the difficulties in measuring actual commuting

costs as described above , it is impossible to test these hypotheses

directly . Instead , only the empirical implications of the hypotheses

can be tested .

Fuchs measures the wage differential associated with differences in

the trip to work in the 1960 U.S. Census . ( 12 ) He finds that persons

who walk to work or work at home earned 26 percent less than those

who travelled to their jobs , other things being equal . Women are almost

twice as likely as men to walk to work or work at home and are 56 percent

less likely to commute to a different county or city to work . He then
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uses these differences in travel characteristics to adjust the male / female

wage differential , implicitly assuming that wage differentials associated

with commuting differentials must be compensating for commuting costs .

Fuchs does not statistically demonstrate any basis for this assumption ,

however .
He merely correlates low earnings with shorter journey - to

work , without demonstrating any cause and effect relationship .

Others have explored the connection between wages and intraurban

geographical mobility by establishing that women are less mobile than

men , that they are less sensitive to spatial wage differentials , and that ,

therefore , the profit maximizing behavior by employers described by

Madden ( 27 , 29 ) and Gordon and Morton ( 13 ) , would generate larger wage

differentials than is warranted by commuting costs .

Madden using the actual wage and commuting experiences of a national

survey of U.S. women age 35 to 49 in 1972 and men age 45 to 59 in 1971

and controlling for differences in skills , city size , region and race ,

finds that married women have a lower spatial wage elasticity than

married men , although the result is not statistically significant for

the entire data set . ( 28 ) She also finds that increasing the number

of children or increasing the spouse's income significantly increases

the journey to work for men and decreases it for women , indicating that

differing household roles by sex affect work location choices .

Similarly , Erickson attributes variations in women's work trips to the

number and age of their children . ( 7 ) Andrews surveys a sample of

married women in five urban areas in U.K. in 1968 to ascertain their

willingness to commute additional distances for jobs paying varying
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salaries . ( 2 ) He finds that wives ' willingness to stay in the labor

force as the journey-to-work increases is positively correlated with

their own earnings and their overall contribution to household income ,

but is not clearly correlated with husbands ' earnings . Andrews does

not survey any men for comparisons , however . Similarly , Offner finds

women in New York City ghetto neighborhoods in 1960 to be twice as

likely as men to withdraw from the labor force as they become geographically

more removed from job locations . ( 35 ) Wabe finds women in areas of London

having more jobs have higher labor force participation rates . ( 49 ) Niemi

finds unemployed women much less interested than unemployed men in

accepting a job or training in a more distant location . (34)

While all these studies indicate that women are less responsive than

men to spatial differences in the labor market , they do not indicate

the extent to which employers exploit these differences .

of women's work trip differences to their lower status in the labor

market has still not been satisfactorily established .

The contribution

(2) Labor market constraints result in restricted commuting . As explained

above , women may commute less because some exogeneous factor , such as the

household division of labor , results in a decision to bear the labor

market costs of geographical immobility . Alternatively , women may

make no choices about their own commuting , but , rather , find that the

only jobs open to them are those which are nearby and/or those for which

flat wage gradients result in no financial returns for commuting .

studies discussed in this section of the paper and in Section III support

the notion that women are employed in jobs which have flat spatial wage

gradients and which , therefore , offer little return to commuting .

Several
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If women's work trip behavior is the result of their restricted labor

market opportunities , then the interesting research questions are :

what explains occupational differences in wage gradients ; and what

explains the occupational segregation of women?

The former question must be answered by researchers who study firm

location decisions and is discussed in more detail in the urban analysis

subsection . The latter question is a complex one which has not yet

been satisfactorily answered . Although occupational differences by

sex are the result of some combination of differences in preferences

and in skills and of job discrimination , the relative significance of

each of these factors is not clear . ( 26 )

III. Urban Economic Explanations of Work Trip Behavior

A General Analysis of the Relationship Between Journey-to-Work

and Residential Location .

A.

In contrast to the labor market approach , the urban approach concentrates

on residential location as the main determinant of women's work trip

behavior . The basic analysis is premised on the urban models used by

Muth and Mills to generate urban land values and land uses . ( 33 , 30 )

Their work, stated in its simplest form, makes the following assumptions :

( 1 ) All jobs are located in the center of the city . (2) All households

are alike ; that is , they have identical utility functions (tastes) ,

incomes , and demographic structure , and each has one worker . (3) Travel

costs , including actual outlay and time costs , are constant per mile ;

that is , no congestion exists . (4) Households are assumed to have no

innate preference for living in particular locations except as their

prices differ. (5) All travel is for commuting to work.
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In this model, households determine their residential locations by

maximizing utility which is a function of their consumption of housing

and a composite good , subject to a budget constraint which restricts

total expenditures on housing , the composite good and commuting to the

household's income . This maximization solution determines the household's

demand for housing at different locations . Since all jobs are located

in the city center , the further the household is from the center , the

greater are its commuting costs . The household will choose to locate

further from the center only if it is compensated for increased commuting

costs by decreased housing costs . Therefore , the household's spatial demand

for housing is defined by a price gradient for housing ( i.e. , a rent

gradient ) which declines at a decreasing rate with distance from the center .

Note that this concept of spatial equilibrium is very different from

the views of labor analysts on commuting , as described above . Labor

market studies analyze commuting as a cost of employment for whicha cost

workers must be compensated by a higher wage . Urban researchers , however ,

analyze commuting as a cost of housing for which households are compensated

by a lower land price .

Obviously , in this simple model where all jobs are in the center , all

workers are alike , and all households are alike , no sex differences in

work trips are possible . However , this simple model can be extended to

accommodate several of the differences in the household status of employed

men and women which were described above . In particular , the residential

location effects of employed women earning less than men and living in

households with different demographic characteristics are analyzed and

the implications for sex differences in work trip behavior are discussed

below .
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( 1 ) Differentiating households by earnings . Higher earnings have two

effects on the household's willingness- to-pay for housing . First , higher

income raises demand for housing at any given location , which tends to

flatten the slope of the rent gradient . (Higher income households find

the low price of land at suburban locations relatively more attractive than

low income households do , since they buy more housing . ) Second , higher

earnings raise travel costs by increasing the value to time spent commuting .

This results in a steeper bid rent gradient . For American households it

is generally thought that the first effect outweighs the second and ,

therefore , that higher earnings lead to a net flattening of the bid rent

gradient . This leads to rent gradients which increase in steepness as

household earnings decreases , so that low earning households outbid

higher earning households for centrally located land . ( See Ref . 30 )

Since female-headed households and unmarried women who live alone have

lower earnings than similarly situated males , this extension of th urban

model predicts that female-headed households will reside closer to the

city center and commute shorter distances than male-headed households .

Although these residential location and work trip differences would

appear statistically correlated with sex , in fact it is earnings

differentials and not sex which cause the location and travel patterns

we observe .

Two further points should be noted . First , many scholars in the urban

field have suggested that household location behavior can be seen as
an

attempt simply to minimize commuting costs or distance . The urban model

suggests that this is not the case . Households trade off accessibility to

their jobs against their demand for housing . Second , higher income
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households generally have longer commuting journeys because they demand

more housing than lower income households . Although some researchers

have attempted to explain work trip length by occupational status, ( 51 )

the urban economic model suggests that the positive effect of rising

income on housing demand is a simpler explanation .

(2) Differences in household demographic structure . As described

above , women "work-tripmakers" come from substantially different

categories of households then men "work- tripmakers . Households with

different demographic structures are likely to have different tastes

for accessibility to the city center and for housing space , and these

taste differences result in residential location and work trip differences .

11

Larger families are likely to prefer more spacious housing-- thus at

given income levels they tend to have higher demand for housing than

smaller families . Since housing is cheaper in the suburbs , they are

more likely to live in the suburbs than smaller families . Employed

men live in larger families than employed women . Therefore , family

size , rather than sex of tripmaker , explains why some employed women live

closer to the center than some employed men .

Similarly , the needs or tastes of female- headed families may be quite

different from those of husband-wife households where only the husband

is employed . The theory so far would predict that a husband-employed

wife-and-two- children household would exhibit the same locational behavior

as a household headed by an employed female and consisting of herself , her

aged mother , and two children , assuming that both had the same income and

job locations . However, if the female-head-of-household has more childcare
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responsibilities than the employed husband with a non-employed wife ,

then the former may incur greater disutility from commuting and may

choose to live closer to her job . Furthermore , households headed by

unmarried workers (who , as shown in Table 1 , are disproportionately

female) may prefer central city locations even if they work in the suburbs ,

since the ancillary services devoted to their interests-- day care centers ,

restaurants and entertainment catering to the interests of unmarried

people are located there.

The basic urban model assumes that households each have a single worker .

The rapidly rising labor force participation rates of married women

make this assumption less and less accurate . An urban model of the

behavior of two-earner households is clearly needed . However, constructing

such a theory raises difficult issues . In sections below we describe

two separate approaches to such a theory.

Traditional decision-making . Kain postulated that for two-earner

households , the usual causal relationship between job and residential

location might be reversed . (20 ) Rather than viewing their job location.

as fixed and deciding on a utility-maximizing residential location ,

married women workers would view their residential locations as fixed

and decide on a utility-maximizing job location . This theory implies

a two-stage decision-making process for the two-earner household .

First , its residential location is determined with respect to the

husband's fixed job location and , second , the wife's job location is

determined with respect to the household's fixed residential location . *

(a)

Madden points out , however , that the more limited spatial area of

job search by women than men workers results in employers having

greater monopsony power over them and paying lower wages . ( 28 )

See discussion in Section II .

•
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In making the first stage decision , the household would anticipate the

wife's work pattern and her expected earnings , so that the household

would choose its residential location by trading off accessibility and

demand for space relative to the husband's job location only , but

assuming that its income level is the sum of expected earnings by both

husband and wife .

This theory leads to the testable hypothesis that single and two-earner

households having the same overall household income levels will exhibit

the same housing consumption behavior and will choose the same length

commuting journey for their male workers if they have the same job

locations . Duker has tested the first prediction and finds that employed

wife households consistently consume less housing than fulltime housewife

households having the same total income levels . (6 ) He finds that the

former are less likely to own their own homes , that if they own , their homes

are of lower value and that if they rent , their apartments have lower

rent levels . The finding concerning lower value homes owned by employed

wife households could reflect high discounting by banks and other

mortgage lenders of wives ' expected earnings , but this does not explain

the lower rent levels paid by employed wife households . Duker postulates

that since wives spend only half of their adult lives in the labor force , *

wives ' income represents transitory rather than permanent income for the

Since housing consumption depends on permanent income , he
household .

*

Heckman and Willis dispute this statement , arguing that , in fact ,

half of wives spend all their time in the labor force and half

spend none of their time in the labor force . ( 18 )
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concludes that employed wife households should be expected to consume

less housing .

An alternative explanation of Duker's findings is that employed wife

households make different residential location choices than housewife

households of the same income level and therefore their housing consumption

patterns differ.
We turn to such a theory in the next section .

(b) Non- traditional household decision making . The traditional

decision-making theory sketched above is schizophrenic in that it

assumes the household acts in one way with respect to the husband's job

and in another way with respect to the wife's job . A more general theory

would assume that the household acts symmetrically with respect to both

husband and wife . White has developed a theory , building on the work of

Beckmann , (4) in which the household maximizes a utility function which

includes the leisure time of both the husband and the wife as arguments . (54) *

Utility is maximized subject to the household budget constraint and time

constraint for both the husband and wife . Suppose both the husband and

the wife have fixed job locations : the husband works at the center of

the city and the wife at some location in the suburbs . (The basic approach

would be unchanged if the assumed job locations were varied or interchanged . )

Then the household bid rent function can be derived . The maximization

of utility in this model indicates that two-earner households are likely

to locate in a ring around the job locations of their suburban worker ,

Also see Ref . 36 for a more general treatment of the same problem

which does not assume a specific form of the utility function and

treats the households time budget in greater detail , allowing the

household to determine an optimal labor supply schedule as well

as an optimal residential location .
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while single-earner households will locate both closer in and further

out . Thus a model of rational decision-making by households , treating

both workers symmetrically , leads to the prediction that married women

workers will have shorter commuting journeys than men workers , single

or married , and that married women workers are more likely to have

non-radial commuting trips . These predictions are consistent with the

data discussed above . Unfortunately, they do not enable us to differentiate

between the worktrip predictions of the traditional and the non- traditional

models of household decision-making .

On the housing market side , however , the two theories do yield different

predictions . The traditional theory predicts that single and two- earner

households having the same total income will exhibit the same housing

consumption patterns , as long as the husband has a similar job location

in both cases . The non-traditional theory predicts that single and two

earner households will exhibit very different housing consumption patterns ,

with the two-earner households ' location and housing consumption level

depending on the location of the wife's job as well as on the location

and income of the husband's job .

The model can also be modified to take account of part- time work by

married women , high valuation of women's relative to men's commuting

time by two-earner households ' or alternative job location patterns .

Note finally that the non-traditional theory predicts that if two earner

households have two centrally located jobs , then these households will

locate more centrally than single earner households even if they have

the same total income level . This is because two earner households
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face higher marginal commuting costs than single earner households for each

This suggestsextra mile they move outward-- since two people must travel .

an explanation for the recent influx of younger , childless households

into older central city neighborhoods : the " gentrification" movement .

(3) The previous discussion assumed that all jobs

Wage

were located at the center of the city . However , employers have an

incentive to suburbanize in order to lower costs of production .

costs , in particular , are minimized if employers who suburbanize :

(a) reduce their wages by the full amount of commuting costs saved by

workers ; and (b) hire only workers who live further away from the center

of the city than the firm . If these two conditions hold, then households '

bid rent functions for residential land are unaffected by the existence

of suburbanized employment .

Job suburbanization .

This approach to the problem of job suburbanization leads to a theory

of spatial wage gradients . In particular wages offered by employers for

equivalent jobs at different locations will vary by the amount of commuting

costs saved by workers , assuming that no workers out-commute . But since

the cost of commuting includes both time costs and actual outlay , and

since the value of time is related to the wage rate , the spatial wage

gradient will tend to be flatter for low wage occupations and steeper

for high wage occupations . This provides a theoretical justification for

the empirical literature cited above which tends to find that women workers

face flatter wage gradients than men workers . This finding can be

explained simply by the fact that women workers tend to be concentrated

in low wage occupations . Further , the theory predicts that suburbanization

|
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is most attractive for firms whose workers already live in the suburbs . *

This is most likely to be the case for firms having a large percentage

of high-income workers (since high income workers are likely to live

in the suburbs ) and for firms hiring predominantly women workers (since

married women workers are likely to live in the suburbs) . Firms hiring a

predominantly low income , male labor force may actually have positive

wage gradients , since they may not be able to hire enough workers in

the suburbs without hiring out - commuters .

B.

(1) A difficulty in reviewing the theoretical and

empirical work in urban economics-- regardless of topic-- is that the

two have developed separately , with theorists often making no attempt

to test their theories and empiricists testing ad hoc theories of their

In many areas of urban economics , the empirical work predates the

Relatively few clear , testable implications have been generated

by urban economic theories . In many cases simple testable hypotheses

are often difficult to generate from theoretical work because many

variables are present in urban economic models and it is not clear

which to hold constant and which to vary . For example , households

own .

Empirical Studies of the Relationship Between the Journey to

Work and Residential Location

*

Introduction .

theory .

See Ref. 52 for a discussion of the conditions under which job

suburbanization does cause households ' bid rent functions to

shift and thus suburban employment subcenters to form. In particular,

this may be caused by firms moving so far out (perhaps to be near

a circumferencial highway) that they face a shortage of workers

available in yet further- out locations and are forced to hire workers

who must out- commute .
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decide on both their job locations and their residential locations .

Depending on whether the model assumes that households have fixed job

locations and vary their residential locations to maximize utility or

have fixed residential locations and vary their job locations to maximize

utility , different predictions result .

On the empirical side , the ideal set of data to test models of urban

worktrip behavior would include the following types of information for

a sample of households :

(a)

(b)

(c)

(d)

(e)

Residential location .

(f)

Job location for all working members of the household.

Mode of travel for journey to work.

Information concerning the jobs of all household members ,

including hours worked , wage/income , occupation .

Information concerning the household structure , including

number of working/non-working members , age , education ,

non-earned income .

Information concerning changes over time in residences

and previous jobs .

It will come as no surprise that such detailed data is difficult to

obtain . The problem is that the theory of urban travel behavior

combines elements of both labor economics and urban (or travel demand )

economics . Thus while labor economists have collected detailed data on

household characteristics , they have generally been uninterested in job

or residential location and commuting behavior. For example , millions of

dollars have been spent to collect detailed labor force and commuting data

on over 20,000 individuals in the National Longitudinal Survey ( 37) ,

but there is no information on their job or residential locations .

1

1
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Similarly , while transportation economists have collected detailed data

on travel behavior in origin-destination surveys , they have not collected

information on earnings , household structure , or job characteristics .>

Their data , for example , do not usually differentiate worktrips by men in

two-worker households from worktrips by men in single worker households .

( 2 ) Studies using workplace data . In this section we discuss studies of

commuting behavior based on data gathered from workplace records . These

data are among the best available for studies of work trip behavior , since

a sample of workers having the same workplace can be viewed as having a

fixed job location and vairable residential location . Unfortunately , there

are few studies using this approach . One exception is Hecht who gathered

data from ten firms in Worcester , Massachusetts that moved out of the

Worcester central business district due to urban renewal . ( 17 ) Hecht

regressed commuting distance on such household variables as income , mari

tal status , sex and age of the worker and on number of dependents . Unfor

tunately , Hecht combined all workers in the same regression , thereby not

considering the possibility that workers in single or two - earners house

holds might decide on residential locations according to a different model .

Hecht found that married workers , female workers and older workers had

longer commuting journeys , but none of these effects was statistically

significant . ( 17 )

Workplace data presents some interesting possibilities for testing urban

models . For example , the propensity of households to change residential

locations while retaining the same job and the type of adjustment made

could be studied . One study which attempts to do this (Ref . 41 ) is
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Roseman , who collected employee records for workers at the John Deere

Harvester Works in East Moline , Illinois . His data included previous work

location (before John Deere ) and all residential locations from time of

hiring . Thus both the effects of changes in workplace location and in re

sidential locations could studied , each for its feedback effect on the

other .
Unfortunately , Roseman studied only male employees of the plant .

Similar studies including female would be of interest .

( 3 ) Studies using transportation survey data . Another group of studies

attempts to explain length of worktrip , using data from transportation

(origin-destination ) surveys rather than from employers ' records ,
The

most famous of these studies is the paper by Kain using 1953 data from

the Detroit Area Traffic Study . ( 20 ) Kain's work is particularly in

teresting in that many of the hypotheses he tested can be derived di

rectly or indirectly from utban economic models , even though many of these

models were developed after Kain did his work . For example , Kain found

that workers with CBD job locations have longer worktrips than workers

with suburban job locations . He also found that higher income workers

and workers with larger families live further out .

Kain examined comparative work- residence patterns for men and women

workers and found women workers with centrally located jobs to live

closer to their jobs than men workers .
Also more women lived within a

short commuting journey from their jobs than men workers , regardless of

whether the job was centrally located or in the suburbs . Kain suggested

that this may be due to the operation of the " traditional model" of

household decision-making , i.e. employed wives selecting jobs near their

homes . However , these results are also consistent with the " non - tradi
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tional" model of household decision -making in cases where the wife works

in the suburbs and the husband at the center .

Sociologists and geographers have also attempted to explain the length

of commuting journeys using origin-destination survey data . A typical

study is by Wheeler , who
uses the Pittsburgh Area Transportation Study

(no date given ) to argue that worktrip length is explained by occupational

status . ( 51 ) Wheeler's data show that while worktrip length generally

increases with occupational status for workers in general , it seems to

have no relationship to status for women workers . Rather the data for

women show fairly constant worktrip length regardless of occupation ,

except that women clerical workers commute longer distances than other

women workers . The data are consistent with several of the hypotheses

discussed above . Household decision-making may be asymmetrical with

respect to men and women workers , i.e. men get their income from their

jobs and choose their residential location on the basis of their incomes ,>

while women get most of their income and choose their residential loca

tions on the basis of their husbands ' jobs . Alternately , if households

act rationally with respect to both earners in choosing locations , but

women have lower incomes , then women workers could again have shorter

commuting journeys than men .

Several other studies using travel surveys have turned up interesting

data on women's trips . For example , Wolforth's analysis of travel be

havior in Vancouver in the early 1960's confirms the hypothesis that

married women workers have shorter commuting journeys : he finds an

average trip length of 2.5 miles for women with working husbands , com
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pared with 3.0 miles for all women , 5.7 miles for men with working wives

and 4.2 miles for all men . (55 ) The shorter commuting trip by women with

employed husbands is consistent with the hypotheses of both the tradition

al and non - traditional models of household decision -making . Similarly ,

the longer worktrip by men with employed wives than by all men commuters

could support either theory . The longer journey is consistent with the

non- traditional theory on the assumption that symmetrically considering

the job locations of both spouses implies a systematically different work

trip length for men with working wives . But it is also consistent with

the traditional theory since we expect men with working wives to have

higher housing demand and to locate further from the center of the city .

Thus the travel survey data does not enable us to distinguish between

theories .

Another study is Taaffe , et al , which uses data from the Chicago Area

Transportation Survey to study commuting patterns of workers with subur

ban jobs . ( 45 ) Taaffe finds women workers much less likely than men to

commute to work by car , regardless of whether they work in the CBD

( 4.7% by car versus 36.9% ) or in the suburbs ( 26.6% versus 77.4% ) . He

also finds that women hold a greater percent of CBD jobs ( 32%) than subur

ban jobs ( 23%) . Women have shorter commuting journeys than men if they

work in the suburbs ( 62.6% of women live within 3 miles of the job versus

40.9% of men) . However , this differential is much less for CBD workers

(40.9% of women live within 6 miles of the job versus 38.2% of men ) ..

Also women suburban workers are less likely than men suburban workers to

outcommute ( 38.0% versus 53.2% ) . This last result is difficult to inter
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pret without further information on race and household status of men and

women commuters , since the urban model suggests that outcommuting is

(Other households can

simultaneously reduce their commuting cost and housing cost by relocat

ing outward . ) Blacks and low income households , however , may not be

able to find suburban housing .

irrational for all but two-earner households .

Another study using travel survey data is by Hathaway , who attempts to

determine whether trip- distribution models should be calibrated separate

ly for men and women and/or married and single workers . ( 16 ) Hathaway

uses data on worktrips from a subset of contiguous districts within the

London Transport Survey area . Only public transport worktrips starting

and ending in the subset are considered . The average worktrip length for

men workers is 52.1 minutes , while for single women it is 50.9 minutes and

for married women 47.9 minutes .

Hathaway estimates a gravity model for all workers and the same model

separately for nine categories of sex/age /marital status . Using a chi

squared test , he finds that the samples are significantly different .

However , the added explanatory power gained by disaggregating the trip

distribution model is marginal and not worth the added cost . Thus he

argues that travel behavior by commuters can be modeled without disaggre

gating by sex or marital status .

However, Hathaway's results seem not surprising given the severe restric

tions on his sample . Much of the difference between women's and men's

commuting behavior may be due to differences in their respective propen
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sities to take public transportation or by their different propensities

to commute long distances . The fact that commuting journeys by public

transportation within a subarea of London do not differ more by sex or

marital status probably only shows that travel studies should not restrict

their purview to so narrow a sample .

(4) Studies using census data . The U.S. and British Censuses give data

on commuting behavior by men and women workers by city subdivisions .

data give the number of residents of a subdivision who work in the central

city versus the suburbs , classified by residential location . Thus infer

ences concerning trip length and direction can be made by looking at the

proportion of workers in particular residential areas who cross the cen

tral city-suburb boundary . Census travel data were first used by Foster

and Beesley in a famous study estimating the benefits of constructing a

new underground rail line in London (the Victoria Line , since completed) .

(9) Foster and Beesley explained the proportion of workers in different

boroughs who travelled to central London using multiple regression analy

sis. The explanatory variables were journey time , social class composition

of the borough and total borough population . The estimated equation was

then used to simulate the traffic generation effect of the reduction in

journey time resulting from the new line . More recently , Wabe has esti

mated a similar model using 1951 and 1961 data explaining the proportion

of workers of each sex living in various London boroughs that travel to

*

*

This data was only used to estimate the traffic generation effect

of the Victoria Line . Diversion of traffic from other rail lines

and other transit modes was estimated using origin-destination

data .

The
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jobs in central London . ( 49) The most important independent variables

are : (a) average journey time to central London , (b ) average price per

trip , ( c ) the number of jobs in the borough filled by males (females ) per

1,000 male ( female ) workers living in the borough , ( d ) the social charac

ter of the borough (perhaps a proxy for household income data which is

not collected in Britain ) .

The comparison of Wabe's results for men and women workers is interest

ing . He finds that the social character of the borough is much more im

portant in explaining travel behavior by men than women : an increase in

the number of households in the top two social classes in the borough

implies an increase in the number of male workers commuting to central

London nearly three times as large as the increase for women . Wabe also

finds that women workers are more sensitive than men to the price of the

journey , but have approximately the same pattern of sensitivity to time

costs . The higher price elasticity and relatively lower time elasti

city of women relative to men workers probably results from the fact

that women's wages are lower than men's , therefore their time is worth

less .

Studies of this type pose difficult interpretational problems . Since cen

sus data is neither workplace- nor residence-specific , it is difficult

to interpret his results . Thus , for example , some workers have fixed

residential locations and are therefore sensitive to the time and fare

cost of travel and the wage levels of jobs in Central London versus nearby .

Other workers have fixed job locations and are therefore sensitive to the

trade off between travel costs and relative housing prices near versus far
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Thus the negative relation between high fare and time cost

of travel to the center and number of workers travelling could result

from either central area workers relocating out of high cost boroughs to

more accessible locations of from firms moving to these boroughs and

providing employment locally .

locations .

It should be clear from this survey of the literature that the urban

economic models and related empirical work add an extra set of dimensions

to the study of women's work trips . We have suggested that households do

not attempt to choose residential locations to minimize the length of their

commuting trips , that job locations themselves are variable and may move

to where workers are located , and that the housing market capitalizes into

the price of housing differences in accessibility to jobs . Further, em

ployed women face a different set of decisions relating to their worktrips

than men because they often live in households that include employed men

and because they have higher family incomes than they could earn through

their own employment alone . Thus , for example , employed women are often

not as free as employed men to vary their residential locations when they

find an attractive job at an unattractive location .

IV.
Policy Implications of Alternative Explanations of Women's Work

Trip Behavior

The basic research questions on women's travel behavior outlined above are

of more than academic interest , as the resolution of these issues suggest

different alternatives to policymakers in such areas as transportation ,

employment , public housing , and public services .

(1) Transportation . In order to perform cost-benefit analyses of trans
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portation projects , it is necessary to value the travel time savings of

those affected by the project . Since roughly one-half of all trips are

worktrips and since women account for up to 40 percent of those worktrips

(and this proportion is steadily growing ) , techniques for predicting

women's future travel demands and for valuing their travel time are ne

cessary to any accurate assessment of the costs and benefits of travel

projects . The two crucial research issues for cost-benefit analysis

are :
( a ) will women's changing labor force participation change their

work trip behavior and , therefore , significantly alter total trip distri

bution ; and (b ) what methodologies are appropriate for monetizing women's

travel time .

( 2 ) Employment . In order to assess the efficiency with which the labor

market matches women workers to jobs , it is necessary to determine the

jobs for which individual women are , in fact , available . The essential

research question which must be answered for employment policymakers is :

how geographically mobile is the female labor force ? Knowledge of the

spatial responsiveness of women to job opportunities is necessary to

assess the following categories of employment policies :

( a ) the effect of various intraurban locations for government- sponsored

employment and training programs--such as those of the Comprehensive Edu

cation and Training Act (CETA) --on the number of women who can be assisted

by the programs . As indicated by numerous studies described in this paper ,

women are more sensitive than men to distance and , therefore , their labor

force participation decisions are much more strongly influenced by the geo

graphic location of employment and training opportunities .
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(b ) the appropriate geographical labor market boundaries for which affirm

ative action numerical goals and timetables can be defined . Frank has

argued that the relative geographic immobility of women workers places an

unfair burden on geographically isolated employers who are expected to

meet affirmative action hiring guidelines based on sex - ratios for the en

tire occupation or industry . ( 10 , 11 ) Of course , the other side of the

coin is that , if Frank is right , affirmative action hiring guidelines would

be too lenient for employers in denser labor markets .

( 3) Subsidized housing and employment relocation .
In the late 1960's

there was a debate over the emerging toward employment suburbani

zation and whether the government could best help ghetto blacks obtain

jobs by subsidizing employers who moved jobs to central cities or by sub

sidizing suburban housing for blacks which would enable blacks to locate

closer to jobs . ( 19 , 14 ) The basic point was that in order for blacks to

obtain jobs , either the black workers had to move closer to the jobs or

the jobs had to move closer to the black workers , i.e. potential commuting

journeys had to be cut down .

The general lines of this debate are clearly applicable to women workers

as well as blacks . It is clear that many government programs affect the

spatial relationship between jobs and housing and thus the length of com

muting trips . Local governments often provide subsidies for firms to

move into their jurisdictions . The federal government provides subsidies

for new low - income housing. The locations of both jobs and housing can be

affected by government programs in order to further a variety of goals .
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The research on women's work trip behavior suggests that these housing and

job related programs must be coordinated with new and existing transporta

tion facilities if they are to be as effective for women as they are for

men .

(4) Public services . Many of the services provided by government

require large physical plants which are costly to move . Schools , hos

pitals , subway and rail commuting systems , water and sewer systems , and

power plants are essential to the provision of public services . The

lifetime of these physical plants spans several decades and , therefore ,

the decision of planning boards as to the size and location of these fa

cilities requires long term projection of the future residential location

patterns of the population . Alonso , in noting several of the demographic

and labor force changes discussed in Section I of this paper , has argued

that the changes in the labor force attachment of women ultimately will

increase demand for denser housing closer to the CBD relative to demand

for more suburban housing . ( 1 ) This forecast is premised on notions of

changing travel demand by employed women and their households . Future

urban form and travel patterns cannot be independently projected since

they are causally linked . The urban public services planner , therefore ,

requires accurate projections of women's longer term residential and

travel decisions . Such projections must be based on an understanding of

the causes and effects of women's travel behavior .
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I. Introduction

The interplay between urban land use patterns and transportation systems has

been a theme in modern transportation and land use research . Explicit as

sumptions are found in the early transportation studies in the 1950's and

1960's (46 ) , models of land use development proposed for use in the land use>

in the land use and transportation studies of the 1960's (40 , 21 ) , various>

mathematical theories relating transportation and land use ( see , for example ,

Refs . 1 , 4 , 31 , 44 ) , and various studies of residential choice behavior

( for example , Refs . 6 , 17 , 37 ) . Clearly , one of the results of a choice
.

of residence within an urban area is the pattern of travel which will occur

between the residence and other points or places in the city . Thus , trans

portation researchers , planners, and policy makers need to give careful

attention to the theoretical , empirical, and policy implications of the

factors which effect residential choices within urban areas .

Residential selection within an urban area may be considered to be comprised

of two sets of choices ; ( 1) those occurring for the first time , i.e. , new

immigrants to an urban area , and ( 2 ) those occurring for the second , third ,

and so on time , i.e. , relocation choices . While this distinction is not

made in the land use theory literature , it is one which has been commonly

held in the residential choice literature ( see , for example, Refs . 30 , 35 ,

45 ) . This distinction is retained in the following comments and the focus

is on intra - urban relocation decisions and choices . A major assumption
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underlying much of the land use and transportation modeling literature is

the determinant role of " accessibility" in housing choice (see, for example ,

Refs . 1 , 5 , 29) . While accessibility is assumed to be important in these

models , many of them are mute on any differences which might be expected

in the determinancy of accessibility for males and females . Of the models

assume that households with male and female partners have different male

and female needs which are , in turn , influenced by traditional role

Burnett ( 9) discusses such assumptions in some urban
related activities .

models .

One major belief is that site choice is a function of access to work for

one household member , while the other completes shopping activities at

retail centers located in residential areas . This obviously requires

the traditional division of labor with males working outside the home

and females as full- time housewives and mothers . Questionnaire research

on housing choice also contains such assumptions . For example , Hempel

(17 ) assumes that "access to the husband's place of work" is relevant

in choice , but allows no consideration for the influence of access to

the wife's place of work . Other studies carry role-stereotype further .

Beshers (6) postulates that the sexes have different needs and respon

sibilities in the decision regarding residential choice . Males are

presumed to focus on job accessibility and finance and females on the

dwelling and neighborhood .

Researchers tend to adopt different positions in the conduct of survey

research on site choice when it comes to the selection of respondents .

Thus , studies such as Ermuth's (14 ) rely solely on males , while Windley

(43) surveyed only females . In both cases , it is explicitly or im

plicitly assumed that any differences in the needs or preferences of
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the sexes are negligible . Only a small number of studies are based on

responses from both partners and even fewer studies control for sex

related variance in the housing choice process . For example , Butler,

et al . , (10) interviewed both partners , but do not report the results by

sex . Hempel (17) and Michelson (28) also report studies based on both

partners . An additional contradiction exists in that access to work

has been central to research using normative and aggregative frameworks

(for example , the work of Alonso) , while being simultaneously declared

unimportant by empirical researchers using survey procedures (39) .

Evidently, much transportation and land use theory accepts as a funda

mental assumption the importance of accessibility , particularly the

journey-to-work, in residential choice behavior . Furthermore , a number of

contradictory assumptions underlie both existing theory and the approach

taken in much empirical research . This situation suggests a need for both

improved empirical research and perhaps alternative theoretical framework .

II. Some Canadian Evidence

Beginning in 1970 a series of studies on intra-urban relocation was con

ducted in Hamilton , Ontario . At the time of the studies , Hamilton was a

predominantly industrial city with a population of approximately 300,000 .

The intent of the studies was to more closely investigate some of the

issues previously described . The first study (3) was an attempt to test

the primacy of the journey-to-work in residential choice . The study

attempted to satisfy the assumptions contained in classical spatial

equilibrium models such as Alonso (1) and Wingo (44) . The respondents

were 127 males employed at a major manufacturing company. The employment

site was situated such that housing was available in the immediately

surrounding area as well as with increasing distance from the plant .
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Furthermore , the test site was proximate to high speed transportation

routes which provided a relatively uniform accessibility surface .

the study came as close as possible to satisfying the assumptions of the

classical spatial equilibrium models . Presumptively, this would provide the

"best" case for obtaining evidence to support the primacy of the journey

to-work in residential choice .

Basically , the results were negative . For every personal characteristic

tested (perceived socio-economic status , income , education , occupation , and

total unweighted socio-economic status) , the factors of neighborhood site

(physical characteristics of the neighborhood , public services , neighborhood

amenities , and social environment ) and of residential point- location site

(the individual site , the layout of the dwelling itself , and financial

unquestionably the most important single residential

location factor) were invariably ranked most important . The factors of

nearness to public transportation , nearness to religious institutions , and

discrimination were always of little importance in the choice of a resi

dential location . The situational characteristics of nearness to trans

portation routes , nearness to shopping , nearness to the place of work , and

nearness to recreational facilities were variously ranked with seemingly

no predictability in the directionality of this variance with regard to the

personal characteristics . However , within the situational characteristics

the journey-to-work exerted the greatest effect upon relative ranking .

Thus , the results of this first study did not augur well for the assumed

determinancy of the journey-to-work and accessibility in residential choice .

considerations ――

In short ,

In a second study (7) the focus was on determining factors which were

important in intra-urban migration for recent movers in terms of their

family life cycle and socio-economic status . Sixty-nine interviews were
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completed in a suburban community of the Hamilton area . The respondents

were equally split between males and females . Approximately half of the

respondents had moved in the previous six months , while almost 93 percent

of the respondents had moved in the previous nine months . Using a Q

sort methodology, the respondents ranked thirty residential location

factors in terms of their importance with respect to their recent move .

These thirty factors are listed Table 1. Using the two most important

factors in each of the general groupings , as Table 2 indicates , dwelling

characteristics were clearly the most important factor in the choice of

residence for recent movers . Financial considerations and physical

neighborhood appearance followed this first ranked factor , while acces

sibility ranked fourth out of the five general factors . As Table 3

indicates , none of the accessibility factors were ranked within the five

most important individual factors for all respondents . Rather, dwelling

characteristics ranked first and third , financial considerations ranked

second and fourth and the physical neighborhood characteristic ranked

fifth .
Clearly, these results for all respondents call into question the

assumed primacy of accessibility in the residential choice situation . In

this study, the only time that accessibility factors made any significant

appearance was in terms of variation in importance for family life cycle

groups and socio-economic status groups . The Kruskal-Wallis H-test in

dicated that among family life cycle groups only three variables were

found to have scores that varied significantly . They were nearness to

neighborhood schools , quality of neighborhood schools , and amount of

neighborhood noise , in descending order of variation . For the socio

economic status groups only two factors showed significant variation of

their scores : the outdoor space of the dwelling site ; and the number and

size of rooms .
These results are consistent with the findings of Lansing ,

፡

1
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Clifton , and Morgan (24 ) , which suggested that socio-economic status and

life cycle are not good predictors of who will move into a dwelling unit .

The results of these two pilot studies , in conjunction with the sometimes

contradictory empirical evidence on factors important in residential choice

and the imprecise theoretical constructs regarding the residential choice

process ( for example , see Refs . 8 , 10 , 17 , 19 , 23 , 30 , 34 , 35 , 37 , 39 , 45 ) ,

led to the decision to undertake a third study of intra -urban residential

migration in Hamilton . This third study , was designed to elicit the concepts

used by housing searchers and judgements involving the cognition and eval

uation of housing in the Hamilton market . Data were obtained from a set

of respondents who were then in the market for a new residence in Hamilton .

They were interviewed at home by one of five trained interviewers . The

respondents completed a variety of exercises primarily designed to simulate

the two main components of their choice process , i.e. , comparison and eval

uation of residences . The exercises involved use of a standard display of

photographs of nine dwellings selected to depict a range of vacancies

available in the Hamilton metropolitan area housing market . Two comple

mentary interview formats , (A and B ) , were answered by different samples .

Although it was intended that these be matching samples , they were drawn

from slightly different populations. Sample A was comprised of 40 households

who were still in the process of search at the time of interview . Sample

B was comprised of 40 households who had chosen a new home but not yet moved

in . This difference in the samples was reflected in some of the questions in

each format .

Format A only , collected data on the basis of a modified version of Kelly's

( 20) procedure for personal construct elicitation .
The data collected under

format B related to exploring the importance of accessibility , where this
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was defined first objectively in terms of the relationship between residence

and various destinations , and then subjectively based on a preliminary anal

ysis of results of the construct elicitation from sample A. The final twenty

respondents of sample B completed six trade- off matrices representing their

preferences for trade- offs between residential access , price , dwelling and

lot size . These variables were chosen as being the primary ones specified

in the urban -macro spatial models as well as being important in most em

pirical research .

For sample A , both adult members of the household were interviewed simul

taneously by two interviewers out of hearing from each other . For sample

B , only female respondents were interviewed . Profile statistics for both

samples are listed in Table 4 . Sixty- two respondents completed usable

questionnaires for format A , representing 40 households . The total included

D
r
o
r

o
r

C
H

22 couples . The pre -move locations of all respondents were well distributed

throughout the Hamilton metropolitan area . Both samples were likely to be

familiar with the city given the number of years they had lived in Hamilton .

Both samples lived predominantly in single family dwellings , were married

with children , and were basically middle class . Sample B differs from A ,

in being slightly younger , with fewer children and with more members renting ,

living in high rise accomodations and expecting to spend less on housing .

Respondents from format A completed the construct evaluation task . This

was intended to be a detailed description of the housing concepts used in

evaluating vacancies . Three hundred forty-one elicited constructs were

obtained through the elicitation procedures . These were supplemented by

97 " other factors ." The other factors are concepts which respondents

claimed t consider when evaluating vacancies but which for some reason

were not elicited using the procedures . Together , the elicited constructs
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and other factors are considered to be the main constructs , concepts or

cognitive attributes respondents use in housing choice . A mean of 8.5

elicited constructs and 2.4 other factors , totaling 10.9 in all , were

supplied by A respondents . Clearly , these results depict the decision in

making a housing choice as being extremely complex .

The construct descriptions were content analyzed to explore their meaning .

This content analysis was the basis for the development of a 25 class

typology of construct types , Table 5 . A number of important points

emerged from this first analysis . Housing was not evaluated on the basis.

of a few well defined concepts . A large number of complex notions were

involved . A mean of over 10 constructs were elicited from individual

respondents all of which were claimed to be used in house evaluation .

The range of housing attributes mentioned by the sample was extremely

wide . However , the concepts did fall into 25 broad categories . Of the

25 classes identified , some appeared to be " natural groupings." That is ,

the constructs in the class have the same basic meaning . Other classes

were simply convenient groupings of residual constructs .

Among the main classes , there was a clear distinction between those which

seem uncomplicated and well- defined in the minds of both respondents and

researchers . The reference to house size (Type 1 ) is an example . Others ,

such as the age and maintenance concerns ( Type 12 ) and privacy ( Type 15 )

are more complex . These are important groups having an high frequency

of use in this study , although they have not been well identified in

previous work . Location constructs (Types 19 , 20 , 21 , 22 , and 23 ) as a

group were probably the most difficult of the construct categories to pin

down to a specific meaning.
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It was obvious that residential location was not a single well-defined

concept . In the first place , four separate constructs were identified

( when we combined Types 21 and 22 ) . Each of these types was , in itself ,

multifaceted . Part of the meaning of Types 21 and 22 seems to be of their

association with lot size (Type 14 ) and privacy (Type 15 ) . The complexity

of the neighborhood constructs was discouraging . Furthermore , respondents

rarely used only one location construct or even one type . A mean of 2.00O

location constructs and 1.87 types were elicited from each respondent .

Finally , location was unusual in that the respondents often it easier to

describe what they did not want than what they were looking for in positive

terms . To further explore the meanings of the main concepts , the cognitive

relation between constructs were examined next .

Two objectives were sought simultaneously in these analyses . These were the

further evaluation of each of the construct classes previously described ,

and the systematic attempt to identify cognitive associations between concepts .

The data supplied by sample A were the only data used in these analyses . The

data were subjected to several different analyses aimed at identifying

patterns and relationships among constructs and therefore among construct

types .

The results of these analyses may be summarized as four major hypotheses .

First , housing concepts can be described on at least two levels ; ( 1 ) elicited

concepts , which are defined as those house searchers are aware of and can

articulate ; ( 2 ) dimensional concepts , each of which is comprised of one

relatively independent elicited concept , or several elicited concepts which

have related or overlapping cognitive meanings . Dimensional concepts are

often more general or summary descriptions of several elicited concepts .

Second , elicited concepts include concepts of all 25 types described in
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Table 5 , the most frequently used being; ( 1) dwelling size , especially the

number of bedrooms ; ( 2 ) dwelling age , maintenance and related concerns ;

( 3 ) lot size ; ( 4 ) external privacy and separation from neighbors ; ( 5 ) trees

and landscaping of lot ; ( 6) parking and garage facilities ; ( 7 ) accessibilities ;

( 8 ) degree of perceived urbanism ( " urban , " " suburban , " or " rural" locations ) ;

( 9 ) local suburbs , satellite towns or areas designated by place names ;

( 10) financial concerns . Third , dimensional concepts in house evaluation

include concepts or concept clusters relating to : ( 1 ) dwelling , specifically

the dwelling size , age , maintenance , and parking ; ( 2 ) lot and location ,

specifically parking , lot size , privacy and separation from neighbors, degree

of of perceived urbanism , trees , landscaping and neighborhood concerns ; ( 3)

accessibilities. Fourth , individuals used a mean of approximately 10 elicited

concepts of house evaluation which collapsed into at least three dimensional

concepts . The ability of individuals to handle seemingly large numbers of

complex concepts of house evaluation may , therefore , be explained by concept

combination in mental processes into cognitively and functionally related

sets .

The 40 respondents who answered questionnaire format A, not only supplied

a list of elicited constructs and other factors , they also ranked these in

order of their relative importance in evaluating dwellings . The median and

modal ranks in terms of importance for each of the major types are listed

in Table 6 . The values and rank order of the constructs on the right hand

side of the tabie are based on all constructs .

Of all the major constructs types , financial concerns are consistently

ranked as most important or among the most important concepts . This is

consistent with the findings of other researchers such as Rossi ( 35 ) and

Butler , et al. , ( 10) . Only slightly less important overall are the pref
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erences for a single family dwelling, number of bedrooms , and the location

as reflected in a local place name . Accessibilities head the remaining

concepts , having median and modal values around 4 to 6. The various con

cepts belonging to the lot- location cluster come behind access . Privacy

constructs appear to be almost , if not as important as accessibilities ,

having a median rank of 5. Ranked slightly below privacy but always close

to it , are the lot size and rural-urban construct types which are closely

related with privacy . Their lesser ranking suggests they are subordinate

constructs compared to privacy and the lot-location cluster . The median

and modal rank for neighborhood concerns are erratic .

Information on the relative importance of access to various destinations

was obtained from the 40 respondents who answered format B. They stated

whether or not they would be likely to change their current church , shopping

place , school , and work place , to achieve the planned move , and provided

information on expected changes and access to various destinations .

indicate that a residential move has an approximately 50 percent chance of

leading to a change of shopping location , and a change of school . Respondents

were less willing to change their church . The access to church does not appear

to be significantly affected by the move . Almost all of the respondents were

unwillingly to change their work location . The concern for access to shopping

and schools in the accessibility constructs , therefore , is a concern for

access to reasonable alternatives to the places respondents were using at the

time of the interview. Conversely , access to work was to the present work

place . While the place of work did not appear likely to be influenced by a

residential move , it was not a sufficient constraint on the choice to prevent

losses in accessibility . More respondents expected an increase in the travel

times of both spouses with the move , than those expecting a decrease .

The data
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The expected increase was greater for working females than males , moving

from a pre-move mean time for the 20 working females , of 16.38 minutes to

a post-move mean of 24.75 minutes . The average travel time for the 36

working males changed marginally from 21.08 minutes to 26.53 minutes .

To more closely examine the relative importance of access to work, data

from the last 20 respondents who answered questionnaire format B were

analyzed . These respondents stated their preferred maximum travel times

to work and completed a trade- off task . The latter exercise demonstrated

the respondents ' preferences for four specific travel times , price levels ,

lot and dwelling sizes respectively (Table 7) . Tables 8 and 9 provide

further evidence of the greater importance of the financial and dwelling

size concerns compared to access . These record how many of the final 20 B

respondents described highest utility and lowest utility values respectively

to any level of the four variables . Access to work is not judged "most

important" by any respondent , while a price level is "most important " to

the majority . Consistent with this finding , the preferential ordering of

the nine displays vacancies by all forty B respondents did not have a sig

nificant positive correlation with the order of vacancies in terms of their

access to the place work of either spouse , with the exception of 3 of 58

cases .

The slight tendency for some level of access to be judged " most undesirable"

in Table 9 , as compared to none judged " most desirable" in Table 8 , suggests

that access to work acts more as a constraint on choice than a determinant

of preference . It should be noted as well , that price and, more particularly

dwelling size , also have levels which are highly undesirable and, therefore,

probably act as constraints on choice .

I
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Evidence on exactly how much access to work was desirable was derived

from the trade-off analysis and from the respondents statements of their

preferred travel times . The data suggest that the preferred travel time

was around 15 minutes ( the mean preferred time was 14.38 minutes ) . Too much

proximity , specifically five minutes, or too much distance were both un

desirable states . These results confirm those of Redding ( 34 ) .

alysis of the willingness of respondents to trade off accessibility to

work to obtain their most preferred levels of each of the other three

attributes indicates that at least 30 percent of the respondents would

travel 30 minutes to obtain more desirable dwelling size or lot size .

This percentage increased to 65 percent when the extra travel involved

gained a reduction in prices . All the percentages fell off drastically

when the travel time was increased to 60 minutes , although 45 percent of

the respondents still preferred to go this distance to get the better price .

Hence , 60 minutes appeared to act as a constraint on choice more frequently

than 30 minutes . Turning the rationale around , analysis of the willingness

of respondents to trade off access to avoid undesirable levels of each of

the three other attributes indicates that access was much more readily

sacrificed . At least 90 percent of the sample was predicted to be willing

to travel the extra distance so as to avoid living in a home which was

considered undesirable in terms of dwelling or lot size , or was priced

too high . The proportion fell off when the distance was increased from 30

to 60 minutes but was still well over half the respondents for all three

attributes .

These results suggest one further conclusion ; that housing choice was made

on the basis of an attempt to avoid undesirable levels of several of the
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main attributes , not only accessibility to work . If this is the case , it

may be far more useful to attempt to model housing choice as an elimination

of alternatives rather than as a selection of a residence approximating

some hypothetical ideal .

These results suggest nine additional hypotheses to treat the relative

importance of concepts , particularly accessibility in house evaluation and

choice . First , dimensional concepts , such as location represented as a

place name , were more important determinants than the individually elicited

concepts which contributed to their meaning . Second , in house evaluation and

choice , people sought more actively to avoid the most undesirable levels of

the main attributes than to obtain the most preferred level. Third , financial

concerns were the most important of the elicited concepts . Fourth , the most

important of the elicited attributes relating to the dwelling were size and

occupancy .. Fifth , location was among the most important of all concepts ,

ranking consistently lower than price only , and being equally as important

as dwelling size and occupancy . The importance of location occurred only

when all its various connotations were combined and summarized by the use

of a place name . The individual components of location were ranked as less

important . Sixth , accessibilities were the most important of the individual

connotations of location , followed by the lot-location cluster which was ,

in turn , headed by privacy . Seventh , access to the present work location

and possibly also , to church , were more important than access to the present

location for shopping and schools . Eighth , access to work acted as a

constraint on choice rather than as a determinant for preference ; the intent

was to avoid too little access , commonly defined as 60 minutes or more , and

to a lesser extent to avoid too much proximity , defined as within five

minutes travel time . Ninth , access to work was not , however , a sufficient
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constraint to prevent some losses of accessibility with a choice of

residence , particularly if this involved perceived improvement in

price , dwelling size , or lot size . This finding accords with the

postulation than many residential moves , particularly those with

suburban locations , are in response to family life cycle changes

and the need for more room with increases in family size .

In all the previous analyses , the respondents have been treated as

one group . The remaining analyses explore the extent of sex-based

differences in the cognition and evaluation of housing .

Twenty - two couples supplied usable responses to questionnaire format

A , thus providing data on personal constructs and preference orderings

on the nine standard vacancies . Each spouse answered the questionnaire

simultaneously , but out of hearing of each other , thus ensuring the

independence of their responses . On the average , females provided

slightly more information than males , producing a mean of 11.2

constructs as against 9.7 . In terms of the types of concepts elicited ,.

the results show slight but not convincing support for Beshers '

notions ( 6 ) and sex-related differences reported by Hempel ( 17 ) .

Females , for example , had a greater tendency to refer to the dwelling

itself ( construct Types 1-13 , Table 10 ) , and to trees and landscaping

on the lot (Type 16 ) .
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At the same time , nonetheless , both sexes mentioned the postulated male

concerns with finance and accessibility about equally , although

women ranked them very slightly lower in importance . In this respect ,

it should be noted that access , as was defined by the respondents

referred not only to work but also to schools , shopping centers , and

open space . The latter are often seen as female concerns . However ,

the concepts used by male and female respondents were very similar .

When the data on the constructs used by males and females , in the

first two columns of Table 10 , are treated as ordinal , they have a

rank correlation of .7 ( significant at .001 ) . Moreover , when asked

to preferentially order the set of nine vacancies , 16 of the 22

respondents independently ranked them sufficiently alike to produce

rank correlations significant at the .05 level . This suggests that.

minor differences in the criteria they use , do not lead to important

differences in the housing preferences of husband and wife . If ,

as is possible , the existing minor differences are due to residual

cultural role stereotypes which are now diminishing in Western

societies , the differences may ultimately disappear completely .

The results of this analysis also suggest that in the case of couples

the housing choice process is relatively equalitarian , being a consensus

on the nature and relative importance of concepts to be considered ,

rather than domination by either sex as reported by Klemesrud ( 22 ) ,

or a division of the decision as hypothesized by Beshers ( 6 ) . This

consensus on housing needs and preferences may be the product of the

couple's mutual needs as a household unit , and may change radically
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for either or both partners in the event of their separation . It

may also result from a convergence of the individual preferences

brought about during search by the inherent similarities of two people

who live together , and by information sharing and mutual persuasion .

The large increase in the number of married women entering the labor

force over the last three decades has introduced the possibility of

an additional constraint on housing choice particularly pertinent

to the wife access to her place of work , Harman proposes three

alternative hypotheses . First , access to work , either his or hers ,

is no longer a major factor in site selection due in part to increased

personal mobility , rising income , and a willingness to trade off

access for space and the perceived advantages of suburban or fringe

locations. Catanese ( 11 ) , Stegman ( 39 ) , and Whitelaw ( 42 ) make

arguments to this effect .

Second , alternatively , the residence is chosen in reference to his

place of work , but not hers . This is most likely to occur in cases

where the wife has low commitment to a career , works out of financial

necessity rather than preference , or is not adverse to changes in

employment . Safilios-Roschilds documents differences in the decision

making behavior of wives with high and low work commitment ( 36 ) .

Third , residential location is a compromise between both places of

employment.

Regardless of what their personal preferences are , the final choice

of a house ultimately depends on how the husband and wife compromise

their views , Their respective authority and power in decision -making
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determines the influence of each in this process . There are three

major possibilities : ( 1 ) matriarchal decision -making where the wife

is the major instrument in decision-making ; ( 2 ) patriarchal decision

making ; he decides by virtue of his position of a recognized authority ,

access needs or financial power ; and ( 3 ) egalitarian decision -making ;

the decision is a compromise between husband and wife where all criteria

are judged jointly , or alternatively , each spouse has a defined

of concerns .

Together , the conclusions drawn in this study negate or refine existing

notions relating to : ( 1 ) the importance of various concepts in

housing choice , for example , accessibility ; ( 2 ) the interconnectedness

of various concepts used in housing choice ; and ( 3 ) the bases of

sex-related differences . All of these have implications for the

further development of behavioral theories of housing choice in

particular , and individual spatial choice behavior in general .

III . SOME POLICY IMPLICATIONS IN INDIVIDUAL SPATIAL CHOICE BEHAVIOR

To conclude this paper it is appropriate to consider what , if any ,

policy implications may be derived from the empirical evidence and

theoretical framework on intra-urban residential relocation , It

is first appropriate to point out that the type of research described

here and the theoretical framework are in their infancy , thus ,

expectations for policy input must be tempered with a realistic

appraisal of the state of knowledge represented in these efforts ,

It is fairly clear from the results of the Canadian studies that
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accessibility plays a much more minor role in residential choice

decisions than has heretofore been accepted or understood by policy

makers and transportation planners and researchers . This suggests

that it is a less potent tool for guiding urban development than

had previously been assumed . Furthermore , the accessibility which

is germane in the residential decision -making process is much more

than the journey- to-work . Thus , to the extent that transportation

facilities guide urban development , it is essential that policy and

plans are more reflective of the various forms of accessibility

requirements and preferences for urban households .

Clearly , the evidence shows little difference between husbands and

wives with respect to the importance of various housing concepts in

their judgements and evaluations of alternative dwellings .
This

situation makes it increasingly untenable for decisions to be made

with respect to the provision of transportation facilities and /or

residences which are not attuned to women's true role in residential

decision -making .

The fact that housing concepts are not all precisely defined and many

are interrelated to a greater or lesser degree , in that the use of

one implies use of another , indicates difficulties for reliable

questionnaire construction and further empirical research on the one

hand , and for the definition of housing attributes and choice sets

in modeling building and testing , on the other hand .

The evidence that people seek more actively to avoid that which they
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do not want than to obtain their various preferences , suggests that

the present tendency to think in terms of utility optimization or

maximization as the objective in house search needs rethinking .

Finally, it is necessary to identify the physical or objective attributes

of housing related to each of the subjective concepts identified

in these studies . This is essential both for theoretical and design

purposes , for example , for the identification of housing choice sets

and for the design of more livable residential environments .

Knowledge of the translation of physical referents through the mind

into their mental counterparts will also help improve our ability

to predict housing choice on the basis of a knowledge of population

and vacancy characteristics , and the mental processes leading to choice .

280



utes

1

1. Alonso , W. (1965) Location and Land Use . Cambridge , Massachusetts :

Harvard University Press .

2. Arbib , M. A. (ed . ) (1968 ) Algebraic Theory of Machines , Languages

and Semigroups . New York : Academic Press .

REFERENCES

3. Armstrong , C. , R. Hulme , S. McFadzean , S. McMinn , M. Wright . (1970)

Socio-Economic Variables and Their Effects Upon the Relationship

Between the Journey- to-Work and Residential Location .

Geography , McMaster University , Mimeo .

Department of

4.

Use , '
11

Beckmann , M. J. (1973) " Equilibrium Models of Residential Land

Regional and Urban Economics , 3 , pp . 361-368 .

5.
(1976) " Spatial Equilibrium

in the Dispersed

City , " in G. J. Papageorgiou
( ed . ) Mathematical

Land Use Theory .

Lexington , Massachusetts
: Lexington Books , D. C. Heath and Company ,

pp. 117-125.

6. Beshers , J. M. (1967) Population Processes in Social Systems .

New York: The Free Press .

7. Bramberger , W. , D. Court , L. McNeill , C. Tuite . (1972) Intra

Urban Migration : The Factors Important to Recent Movers in Terms of

Family Life Cycle and Socio-Economic Status . Department of Geography ,

McMaster University , Mimeo .

8. Brown , L. A. and E. G. Moore . (1970) "The Intra-Urban Migration

Process : A Perspective , " Geografiska Annaler , 52 : B , pp . 1-13.

9. Burnett , K. P. (1973) "Social Change , The Status of Women and

Models of City Form and Development . Antipode .

17

10. Butler, E. M. , et al. (1969) Moving Behavior and Residential

Choice : A National Survey. Highway Research Record , National Co

operative Highway Research Report No. 81 .

11. Catanese , A. J. (1971) "Home and Workplace Separation in Four

Urban Regions , " Journal of the American Institute of Planners , 37 ,

pp . 331-337.

12. Demko , D. and R. Briggs . (1970) "An Initial Conceptualisation

and Operationalisation of Spatial Choice Behaviour : A Migration

Example Using Multidimensional Unfolding , ' Proceedings of Canadian

Association of Geographers , pp . 79-86.

་ ་

13. Demko , D. (1974) " Cognition of Southern Ontario Cities in

a Potential Migration Context, Economic Geography , 50 , pp . 20-34 .

14. Ermuth , F. (1973) "Residential Satisfaction as a Function of

Urban Environmental Preferences , " paper presented at Annual Meeting

of the Canadian Association of Geographers , Ontario Division , at

McMaster University .

ןו

**

281



15 . Harman , E. J. (1975) A Behavioural Analysis of the Concepts

Used in Housing Choice . Unpublished Ph.D. Thesis , Department of Geography ,

McMaster University .

(Forthcoming) "The Housing of Urban Women :

Preferences , Constraints and Role in Decision Making , " in K. P.

Burnett (ed . ) Spatial Perspectives on Women in Society .

16 . •

17. Hempel , D. J. (1970) A Comparative Sudy of the Home Buying

Process in Two Connecticut Housing Markets . Center for Real Estate

and Urban Economic Studies , Real Estate Report No. 10 , University

of Connecticut .

18. Hudson , R. ( 1970 ) " Personal Construct Theory , Learning Theories

and Consumer Behaviour , " University of Bristol , Department of

Geography , Seminar Paper Series No. 21 .

19. Kain , J. J. (1962) "The Journal- to-Work as a Determinant of

Residential Location , " Papers and Proceedings of the Regional Science

Association , 9 , pp . 137-160 .

20. Kelly , G. A. (1955 ) The Theory of Personality : The Psychology

of Personal Constructs . New York: Norton .

21 . King , L. J. (1969) Models of Urban Land-Use Development . Working

Paper , Urban Studies Center , Battelle Memorial Institute , Columbus , Ohio .

22. Klemesrud , J. (1971 ) "Purchasing a Home: A Matriarchal Move ,"

in W. J. Goode (ed . ) The Contemporary American Family . Chicago :

Quadrangle Books , pp . 152-154 .

23. Lansing , J. B. (1966) Residential Location and Urban Mobility :

The Second Wave of Interviews . Ann Arbor : University of Michigan .

24. W. Clifton , and J. N. Margan . (1969) New Homes

and Poor People : A Study of Chains of Moves . Institute for Social

Research , The University of Michigan , Ann Arbor .

25. Marble , D. F. and S. R. Bowlby . (1968) " Shopping Alternatives

and Recurrent Travel Patterns , " in F. Horton (ed . ) Geographic

Studies of Urban Transportation and Network Analysis . Northwestern

University Studies in Geography .

26. Michelson , W. (1970) Man and His Urban Environment :

Sociological Approach. Reading , Massachusetts : Addison-Wesley .

A

27. Miller , G. A. , E. Galanter , K. Pribram . (1960) Plans and the

Structure of Behavior . New York: Holt .

28. Miller , G. A. and N. Chomsky . (1963) "Finitary Models of

Language Users , " in R. D. Luce , R. R. Bush , and E. Galanter (eds . )

Handbook of Mathematical Psychology , Vol . II . New York : John

Wiley and Sons , Inc. , pp . 419-491 .

"

282



29. Miron , J. R. (1976) "City Size and Land Rents in a Closed Model

of Urban Spatial Structure , " in G. J. Papageorgiou ( ed ) op . cit . ,

pp . 79-95.

30. Moore , E. G. (1972) Residential Mobility in the City . Commission

on College Geography , Resource Paper No. 13 , Association of American

Geographers , Washington , D. C.

Cities and Housing . Chicago : University31. Muth , R. F. (1969)

of Chicago Press .

32. Nowakowska , M. (1973a)

Actions . The Hague : Mouton.

33. (1973b) "A Formal Theory of Actions , " Behavioral

Science , 18 , pp . 393-416 .

Language of Motivation and Language of

34. Redding , M. J. (1970) The Quality of Residential Environments :

Preferences for Accessibility to Residential Opportunities . Unpublished

Ph . D. Dissertation , Department of Civil Engineering , Northwestern

University .

35. Rossi , P. H. (1955) Why Families Move . Glencoe , New York:

The Free Press .

36. Safilios- Roschilds , C. (1970) "The Influence of the Wife's

Degree of Work Commitment Upon Some Aspects of Family Organization

and Dynamics , " Journal of Marriage and the Family , 32 , pp . 681-691 .

37. Simmons , J. W. (1968) "Changing Residence in the City :

Review of Intra-Urban Mobility ," Geographical
Review, 58 , pp . 622-651 .

38 . Slater , P. (1972) Notes on INGRID 72. London:

Psychiatry .

11

39 . Stegman , M. A. (1969) "Accessibility Models and Residential

Location , " Journal of the American Institute of Planners , 35 , pp . 35-43 .

Institute of

40. Traffic Research Corporation . (1963) Review of Land Use

Forecasting Techniques . New York: TRC .

A

41. Ward , J. H. (1963) "Hierarchical Grouping to Optimize an

Objective Function , " American Statistical Association Journal ,

58 , pp . 236-244 .

42. Whitelaw, J. S. (1972) "Scale and Urban Migrant Behavior , "

Australian Geographical Studies , 10 , pp . 101-106 .

11

43. Windley , P. G. (1973) "Measuring Environmental Preferences of

Elderly Females , in Environmental Design Research, Vol . 1 , Fourth

International EDRA Conference , W. F. E. Preiser (ed . ) Stroudsberg ,

Pennsylvania : Dowden , Hutchinson & Ross , Inc. , pp . 217-228 .

4

"f
"

!

283



44. Wingo , L. ( 1961 ) Transportation and Land Use .

Resources for the Future .

Washington , D. C .:

45. Wolpert, J. ( 1965 ) " Behavioral Aspects of the Decision to Migrate , "

Papers and Proceedings of the Regional Science Association ,

15 , pp . 159-169 .

46 . Zettel , R. M. and R. R. Carll . ( 1962 ) Summary Review of Major

Metropolitan Area Transportation Studies in the United States .

Berkeley , California : The Institute of Transportation and Traffic

Engineering , University of California at Berkeley .

284



RESIDENTIAL LOCATION AND TRANSPORTATION ANALYSES

MARRIED WOMEN WORKERS

Carolyn Hock

The Johns Hopkins University

I. Introduction

The urban geography of labor supply and demand reveals both the origins

and destinations of work trips within the city . Labor is supplied by house

holds located in residential areas which are the originating places of urban

work trips . On the demand side , firms , as places of employment , are the work

trip destinations of the urban workforces . The following research represents

a way of analyzing the work trip behavior of married women in the context of

the family labor supply originating from residential areas of the city . Based

on the resulting analysis , residential areas in Baltimore are shown to exhibit

non-random patterns of labor supply and accompanying work trips .

Thus , in Baltimore the social process of increased family labor supply , in

its current and specific form of married women entering the wage labor force ,

Spatial regularities of labor supplyis reflected in urban structure and form .

were found to exist for black two earner families . * A significant tendency

toward a decentralized residential location was highly correlated with the

probability of wives being the labor force .

*Most (over 90% ) of husband-wife families with wives in the labor force

also have husbands in the labor force . Throughout the analysis these

families are generally referred to as either two earner families or families

with working wives . The concepts are assumed to be identical .
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This presentation is divided into three sections . First a brief review of

some of the literature is presented , providing the background to the Balti

more study . Second , there is an empirical overview of increased family labor

supply , in the form of married women entering the labor force , and the par

allel increase in the number of two earner families . The third section of the

analysis focuses on evidence of labor market and residential patterns of

families with working wives is presented .

II . Literature Background to the Baltimore Study

How is the social process of married women entering the wage labor force reflec

ted in spatial movement and form in the city ? Two factors are readily apparent .

First , it is obvious that more married women are now participating in the classic>

journey- to-work , incurring the associated transportation costs . Second , the

data show that two earner families have , on average , significantly larger incomes

than their one earner counterparts to spend on housing should they choose to do

So. Given these two factors , it is logical to suppose that two earner families

might exhibit unique patterns of residential location reflecting their higher

incomes and increasing transportation costs .

To date , neither labor market analysts , nor urban economists , have developed a

comprehensive theory for dealing adequately with women's work force behavior

as it is reflected in the journey- to-work . After a review of both the contribu

tions and shortcomings of current endeavors in these two fields , Madden and

White note that , especially in the case of the working married woman , an " urban

model of the behavior of two earner households is clearly needed . However ,
con

structing such a theory raises difficulty issues . " ( 11 , p . 23 )
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The specific geographic approach emphasized in the Baltimore study has

been broached by a number of authors from a variety of disciplinary per

spectives , though sometimes implicitly rather than explicitly . The ap

proach relies on the logic of intermetropolitan economic models of labor

force participation ( 13,4 ) but in the tradition of the residential differ

entiation analysts . ( 16 ) The analysis of intra -metropolitan variation is

dealt with more explicitly .

The economic models of labor force participation of the sort mentioned

above involve only an implicit use of a spatial dimension . They use ag

gregated summary data for several metropolitan areas in the United States

and attempt to explain labor force participation of married women in the

following terms : metropolitan unemployment and wage rate ; median income

for males ; percent of families with children under six years of age ; and

other socio-economic variables defining the local labor market . While these

models provide important general information about the labor force activity

of married women , the high levels of aggregation tend to wash out many of the

spatial variations which might exist at the intrametropolitan scale . In

1958 Clarence Long noted that " cities and states are unsatisfactory units

for the study of labor force and earnings ; they have been used only because

better data were lacking " . ( 10 , p . 82 ) Such aggregate units are obviously un

satisfactory for purposes of transportation planning and policy making.

In contrast the underlying theme to the urban geographic approach to studying

the city is precisely that the city is not an undifferentiated entity spread

uniformly with all variety of activities to be found in all areas within its

boundaries . The city is rather understood to be a "mosaic of social whorls "

and almost any criterion which can be used for differentiating among individuals

and groups may become the basis for their physical separation . ( 16 )
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The interest in socio-economic variations of populations at the intra-urban

small area scale of analysis has a long tradition . Techniques such as social

area analysis , factorial ecology and principle components analysis have been used

extensively by urban geographers to distinguish the urban residential population

into neighborhoods , social areas , ecological areas , communities , and other " areas "

on the basis of certain social and economic characteristics . It has recently

been suggested that the increasing participation of women in the work force may

become a basis for residential differentiation of the modern city . ( 16 ) It was

in order to examine this topic more closely that the Baltimore study was under

taken .

An urban geographic approach was utilized in the Baltimore study of residential

location of married women in the wage labor force . It draws on the logic of the

intermetropolitan labor economic models described above , but uses a much smaller

scale of analysis , that of census tract aggregations , ( provided by the fourth

count census of population detailed characteristics ) . While small area tract

statistics still pose the problem of averaging variations among individuals with

in the tract , this does not preclude us from making observations about individ

uals on the basis of the tract information . For example , if a tract has a labor

force participation rate for married women of 40 percent , then the average prob

ability of a married women in that tract being in the labor force is 40 percent .

While this " gives us only approximate knowledge about a given individual .... it

11

does give us specific knowledge of the social situation in which [ s ] he lives . '

( 10 , p.42 ) In this example we also have a valuable piece of information regard

ing the probability that a women will make a journey to work .

A similar research approach , using small area statistics , was utilized by J. S.

Wabe who looked at the factors which accounted for the variation in the pro

portion of males and females of working age who were economically active for

288



the different boroughs in the London Metropolitan Region . Wabe found that

the variation in labor force participation among women was significantly

greater than that for men . In addition , employment data for London showed

that labor force participation among women varied directly with the avail

ability of local , borough employment opportunities . Availability of local

employment did not prove important when explaining labor force participation of

men . Unfortunately , the importance of local employment could not be measured

since data are not available for directly testing this hypothesis in Baltimore .

As shown below in the Baltimore study , the logic of the intermetropolitan labor

economic models , combined with the use of a much smaller scale of analysis , that

of census tract aggregations , captures the intrametropolitan variations typi

cally analyzed by urban geographers . The lack of a highly rigorous and fully

refined theoretical underpinning to this empirical analysis is an admitted

problem , but beyond the scope of this present work to fully remedy .

III . Changing Social Patterns of Family Labor Supply and the Increase in

Income Due to Wives ' Earnings

It is the marked change in family labor status in recent years which provides

the first clues that family residential status and transportation needs may

also be changing . Married women's work , which has historically been resi

dential based and traditionally without direct monetary compensation , is fast

becoming the exception rather that the rule .

For the nation as a whole there is a trend toward increasing family supply

of labor to the market . In 1976 , the United States Department of Labor ,

noted that families with two workers or more have increased over the 1950

to 1975 period from 36 to 49 percent . ( 19 ) A similar report in June of 1977

noted that the increased labor force participation of wives was reflected in
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that 57 percent of the 47.3 million husband-wife families surveyed reported

that they had been multi-earner families in 1975. ( 20 ) The report concludes

that " the concept of the four person family consisting of two children , a work

ing husband , and a wife-homemaker outside the labor force , although useful

for some purposes , does not represent the typical American family of the

mid - 1970's . " ( 20 )

The necessity of this movement into the labor force is indicated by the con

siderable , and increasingly essential monetary contributions these working

women make to the family . In 1975 , the median income for families in which

the wife was an earner was $ 17,100 , and $19,700 when she worked all year

at a full time job . ( 20 ) Wives ' earnings , asWives ' earnings , as a proportion of family income ,,

averaged 26 percent - ranging from 39 percent when the wife worked year around
-

full time to 12 percent when she worked full time for half a year or less , or

part time . Among blacks , wives contributed an even greater proportion to

family income averaging 32 percent of family income (42 percent if they worked

year around , full time ) compared with 26 percent for white wives . * ( 20 )

The national trend toward the rise of working wives was readily apparent

in Baltimore in 1969 . Four observations can be made regarding the labor

force status of these husband-wife families . By 1969 the majority of

husband-wife families , with husbands working ,depended on income from wives

as well . ( See Table 1A , Col. 4 , Row 8. ) Thus , Baltimore was characteristic

of the national trend which found the majority of husband-wife households depend

*This difference is explained in part by the greater likelihood of black

wives to work year around full time . Also black husbands had much lower

earnings than white husbands , with median income of $7,800 as compared

with $ 11,600 for white husbands .
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ing on two earners in 1976 . Second , there was a considerable income advantage

to families with working wives (Table 1B ) , Third , this income advantage in

creased as shown by the widening gap between all one earner and two earner

families in Baltimore between 1959 and 1969 . Finally , the 1959 difference of

$1,897.31 between white .one earner and black two earner families was down to

$1,029.70 by 1969 . (This reduction is even greater than it appears since

the 1969 dollar figures were not corrected for inflation . ) In other words ,

the mean income of black husband-wife families with working wives approached

the income level of white families with one earner during the observed time

periods .

A more detailed chi- square analysis of family income differences between

one and two earner families by race was conducted using the distribution of

Baltimore one and two earner families over several income classes for the year

1959 , and also for 1969 . Not surprisingly, in both cases the test confirm

ed that there is a significant difference ( .01 level ) in the distribution

of income between one earner and two earner families regardless of race . In

other words , there is a significantly higher probability of a family with a

working wife falling into a high income class .

Further analysis by race indicated that income distributions for black

families differ significantly ( .01 level ) from that of white families

regardless of the number of earners . So , in general , earnings from work

ing wives cannot wholly offset the lower income status associated with being

black . Nonetheless , Figure 1 shows that in 1969 the distribution of income

among black two earner families bears a striking similarity to that of

white families with one earner , with a maximum difference between the two

cumulative distributions amounting to .039 . In other words , black two earner
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TABLE 1A

Number of Husband-Wife Families , with Working Husband ,

by Race and presence of working Wife , Baltimore

1959 1969

No. % No. %

White H-W Families

wife worked

wife did not work

Black H- W Families

wife worked

wife did not work

Total H-W Families

wife worked

wife did not work

287156 100.0 327855 100.0

112581 39.2 160872 49.1

-174575------68.8.----166983...----50.9

52777 100.0 59698 100.0

25697 48.7 39602 66.3

. -27080 .----_51.3..---- 20096 .. 33.7

339933 100.1 387553 100.0

138278 40.8 200474 51.7

201655 59.3 187079 48.3

TABLE IB

Mean Income of Husband-Wife Families , with Working Husband ,

by Race and Presence of Working Wife .

1959

2 earner

.advantage

1969

2 earner

.advantage$ $

White H-W Families

wife worked

wife did not work

Black H-W Families

wife worked

wife did not work

8616.38

---8095.86..

14265.80

520.52 (6.0% )
.

12585:50 1680.80( 11.8%)

6198.55

4560.80

11555.70

1635.75 (26.4 % )
7748.04

3807.66 ( 32.9% )

Sources : 1960 Census of Population Detailed Characteristics

1970 Census of Population Detailed Characteristics
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families were attaining nearly the same income status as white one earner

families . A possible interpretation of this is that families can somewhat

offset the tendency toward lower income status associated with being black by

supplying twice the labor to the market . We shall look at the residential

status of black two earner families in detail below .

IV . Labor Market and Residential Patterns of Families with Working Wives

The mapping of the labor force participation rates of married women , living

with husbands who also tend to work , indicates that the supply of this type

of labor is not uniform throughout the Baltimore urban area . While the mean

participation rate for all 404 tracts is .41 , dividing the tracts into those

which are predominantly black and those which are predominantly white in

dicates a participation rate of .50 for the black tracts compared with .39

for the white tracts .

There was a noticeable clustering of high participation tracks in the northwest

section of the city . This is explained in terms of a high correspondence with

the area of black ghetto expansion in Baltimore City . The implications of those

finding are discussed in greater detail below . Throughout the remainder of

the study the sample was broken into black and white subsamples for purposes

of analysis . *

Correlation analysis was performed in order to ascertain the relationship be

tween the track labor force participation rates of married women and certain

socio-economic variables (Table 2 ) . The expected sign for correlation with

female median income is positive , since , as an indication of earning power , it

*The white tracts were also subdivided into low income and high income

groups on the assumption that the results for black tracts were possibly

a reflection of a low income population and would thus be similar to white

low income areas . However ,the results of correlation analysis for the

white low income areas did not prove significant .
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TABLE 2

imple Correlation coeffients of Labor Force

Participation Rates of Married Women Husband Present

with Selected Variables in Baltimore

correlationSimple

MMIFMI MU CBD

All 404 Tracts .3268 :2113 .0461 * : 1324

Whites 318 Tracts .3333 : 1427 .1991 * .0335*

Blacks 86 Tracts .7954 .7959 : 4816 .4220

All results significant at the .01 level except where indicated by * .

FMI = Female median income ( hundreds of dollars ) for females 14 years

and older with income .

MMI = Male median income ( hundreds of dollars ) for males 14 years and

older with income .

MU = Male unemployed rate .

CBD Distance in miles to the Central Business District .

1970 U.S. Bureau of the Census , Census of Population , Fourth Count Summary Tapes .3
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is expected that higher potential earnings will attract married women into

the wage labor force . Thus , tracts in the Baltimore urban area where earning

potential is high are expected to be positively correlated with labor force

participation rates of married women . This was found to be true as the results

show in Table 2 . Notice the higher degree of correlation for the 86 black

tracts when they are analyzed separately .

The expected sign for correlation with male median income is negative based

on the assumption that , as an estimate of husbands ' income contribution to

the family , as male income goes up supply of labor by the family to the wage

labor force will decrease . Therefore , when male median income in an area is high

it is expected that fewer married women will be found in the wage labor force .

The expectations above and those in the remaining discussion are supported

by the previous findings of Mincer and Cain as derived from their intermetro

politan labor market models . ( 13,14 )

Looking again at Table 2 witness the sharp jump in the correlation coeffi

cients for the variable male income when the black residential areas are

analyzed separately . Indeed , the negative income effect exhibited by the

total urban area and by the white tracks disappears altogether , and a strong

positive relationship between labor force participation rates and male median

income occurs for the black residential areas . This finding of a positive income

affect for blacks may be due to the fact that " high " median incomes for black

males are still relatively low (when compared with white males , for example ) .,

In other words , " high " male incomes in reality may not be high enough to raise

family income to the point where the choice of staying at home and foregoing

wage work is a rational one for black married women . In summary , high levels

of both male and female median incomes are associated with high levels of labor
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force participation rates for predominantly black areas of the city , while

the correlation results for all tracks and for white tracks analyzed se

parately are not always significant and , in the case of male median income , of

opposite sign .

High rates of male unemployment are indicative of high rates of general unemploy

ment and lessened job opportunities for women . One common argument is that male

unemployment will be inversely related to labor force participation rates for

married women due to the discouraging labor market conditions . An alterna

tive hypothesis , however , suggests that high male unemployment , as an indication

of decreased family income , may spur more women into the labor force to com

pensate for the families ' dwindling income , This would be reflected in a pos

itive relationship between male unemployment and labor force participation of

married women . The outcome of these two effects , known respectively as the dis

couraged worker and the additional worker effects , can be determined only

through empirical observation . ( 6 , p . 87 )

In Baltimore , results for correlation of labor force participation

rates of married women and male unemployment rates showed no statistically

significant results for the study area taken as a whole or for the white

tracts . However , the predominantly black census tracts showed a statistical

ly negative relationship , indicating that high male unemployment is associated

with low participation for married women . This suggests that the discouraged

worker effect predominates in black sections of the study area .

Correlation of labor force participation rates of married women with distance

from the central business district ( CBD) (Table 2 ) indicates what appears

at first glance to be a rather peculiar and counter-intuitive outcome .
The

results for the Baltimore urban area as a whole , that is for all 404 Census
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Tracts , indicate a slightly negative relationship between the two

variables . That is , with increased distance from the CBD , labor

force participation of married women decreases . However , separat

ing the 404 Census Tracts into those which are predominantly white

and those which are predominantly black once again reveals a very

different picture . The white areas of the city now show an insig

nificant positive relationship . But for the black areas of the city

we find a statistically significant , positive relationship between

distance from the CBD and labor force participation rates of married

women .

In Baltimore black two earner families , which by definition have

higher levels of family income than their one earner counterparts ,

follow the pattern of urban residential location suggested in many

urban economic models . ( 12 ) That is , these families tend to live

farther from the CBD than their lower income , one earner counter

parts , exhibiting a preference for the newer and more spacious

housing associated with locations more distant from the CBD . In

case of black families , this preference can be more easily realized

because of the increased ability to pay for added space associated

with the higher income of the two earner black family .
This suggests

that black two earner families , through combined husband and wife

income , have a high probability of bidding successfully for more

spacious housing associated with locations distant from the CBD and

a high probability of attaining a residential status once reserved

exclusively for whites .

While we know that in Baltimore , black two earner families are found

in more decentralized residential locations , taking advantage of the
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cheap cost of space ( per square foot ) , what we do not know is whether

or not they are incurring greater per person travel costs typically

associated with more suburban locations . There is no information

currently published to analyze this question .

Labor supply data currently provided by the decennial census gives

detailed information on characteristics of the labor force by place

of residence . It is this data , at the census tract level of aggrega

tion , that has been used thus far in the analysis of married women in

the Baltimore labor force . The data are readily available at little

cost for other metropolitan areas in the regularly published series

and in the Census Summary tapes . Thus , an analysis of intra -metropol

itan origins of work trips at the census tract level is possible for

any U.S. metropolitan area ,

Data are also collected by the census on worker characteristics by

place of employment. These data describe the work trip destinations

by worker , sex , race , and numerous other socio-economic characteristics ,

and thus provide information on labor demand within metropolitan

areas . While currently available only at the cost of running special

tabulations , there is an effort underway by an ad hoc committe of trans

portation planners and economists to get these data published at the

tract level as part II of the already available place of residence

data . If this were done then both worker characteristics such as race ,

sex , number of household earners , etc. , by place of residence and place

of work would be available for metropolitan areas with little cost of

the user . Data such as this on women , already routinely collected by

the census bureau , could be of great use to research scientists , planning

agencies , and government officials were it economically feasible to

300



obtain . A second published volume of tract employment data would be

an important step toward a more thorough understanding of women's

labor market behaviour and travel patterns .

CONCLUSIONS

Findings from the Baltimore study have centered on the social process

of married women entering the labor force as it is reflected in urban

structure and form at a small scale of analysis . Baltimore was shown

to be typical of the national trend toward increasing labor force par

ticipation of married women and the parallel increase in the number of

two earner families . Labor market analysis showed that black and white

residential areas responded differently to labor market variables leav

ing the analysis for whites inconclusive at this point . However , spatial

regularities were shown to exist for black two earner families . The

pattern of these two earner and thus higher income black families

tending toward a decentralized residential location also provides in

formation about work trip generation within the city .

The approach used in the Baltimore study , in disciplinary terms

amounts to integrating two important research and educational tract

traditions . It is what one well -known geographer calls building a

bridge between the sociological imagination and the spatial conscious

or geographical imagination . ( 7 ) This intra-urban approach is a

necessary prerequisite for policy and planning to meet the work and

travel needs of the increasing numbers of women wage workers .
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C. COMPARATIVE ATTITUDES AND PREFERENCES OF MEN

AND WOMEN TRAVELERS

305





COMPARATIVE ATTITUDES AND PREFERENCES OF MEN AND WOMEN TRAVELERS

The four papers in this section present empirical research on differences

in the attitudes and preferences of men and women toward transportation

systems and system attributes . The Koppelman-Tybout- Syskowski paper

presents not only empirical work but describes an innovative methodological

approach developed to examine the impact of a number of influences on

transportation decision -making . The paper specifically addresses the

importance of societally defined roles in explaining the differences

between men's and women's travel behavior .

The Studenmund- Kerpelman-Ott paper is based on data collected in Danville ,

Illinois in 1977. Danville did not then , but would later have , a mass

transit system ; the data were to be used to develop an attitudinally

based methodology to forecast ridership response to transit innovation .

The study found that some differences in attitude and behavior between

men and women in that sample were in fact related to gender and not to

other variables such as employment or income .

Recker and Schuler's paper is based on a survey conducted in Orange County ,>

California in 1976. The survey was designed to find out whether there were

significant differences between men's and women's preferences and attitudes

toward travel alternatives . If such differences existed , the study was

designed to see if they significantly affected the structure of men's and

women's decision making about public transit . The paper found that there

were minor differences in how males and females perceived transportation

alternatives but significant differences in the structure of decision

making and their behavioral intentions toward mass transit usage .

307



Sen's paper is based on a 1977 survey undertaken in Richmond , Virginia .

Sen stratified her data in a number of ways to account for the co - varying

impacts of income , car availability and occupation and found that women

use transit more than men in a number of circumstances . She also found

that women tended to have stronger views on transit than men ; women

were both more positive toward it and also more likely to note the need

for transit improvement .

It should be noted that these studies are based on cross- sectional

analysis ; they represent the current attitudes and preferences of some

women which may be determined in part by their current dependence on and

their long experience with transit . Moreover , reported attitudes and stated

intentions may be totally unrelated to changes in travel behavior ; the

Recker- Schuler and Sen papers are particularly vulnerable to this

criticism . The Kerpelman -Studenmund - Ott paper does not have information

on this issue but it will be forthcoming from the larger study undertaken

in Danville . The empirical findings in the Koppelman -Tybout- Syskowski

paper may be subject to the same criticism although their methodology clearly

allows for the investigation of changes over time in key variables .
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ROLE INFLUENCE IN TRANSPORTATION

DECISION MAKING

Frank S. Koppelman

Alice M. Tybout

David F. Syskowski

Northwestern University

Introduction

There is increasing awareness of societal roles and their influence on

a wide range of human behaviors . In view of the pervasive impact of

such roles , it is appropriate for transportation planners and decision

makers to examine the way in which these roles may influence the

evaluation and usage of transportation services . This issue is

particularly important given the current dynamic nature of social and

occupational roles in our society and the need to meet the changing

transportation demands of women and men as they assume new and /or

additional roles .

Little prior research has examined role influences in transportation

decision making . The work which has been done has generally been

under taken as part of an effort to address the relationship between

demographic characteristics and travel behavior . In several studies ,

differences in either utilization of transportation services or in

some portion of the transportation decision process have been found for

ind ividuals in different gend er , occupation , and /or family life cycle

groups ( 1 , 7 ) . * Unfortunately , some of these results of these studies

*Gender , occupation , and stage in family life cycle would seem to be

valid surrogates for certain socialized or functional roles .
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are limited either by the lack of statistical tests of differences or

by the cursory analysis of the gender /role variables .

This conference has been undertaken in recognition that there is a need

for a deeper und er standing of the influences of societal roles on

transportation decision making . The purpose of this paper is to

contribute to such an understanding by :

1 ) detailing a methodology for examining role influences in

transportation decision making ,

2 ) presenting the results of application of this methodology to

an existing data base , and

3 ) using the findings of this analysis as a basis for drawing

theoretical , methodological , and practical implications for

future research in the area .

Methodology for Examining Role Influences

in Transportation Decision Making

A fundamental approach to understanding individuals ' transportation

decision making must underlie any effort to examine role influences in

transportation decision making . The approach that provides the

foundation for the methodology developed here is the consumer oriented

approach to analysis of transportation behavior , which has been developed

by the Consumer Oriented Transportation Service Group at the

Transportation Center of Northwestern University . Basically , this

approach entails studying transportation behavior through the analysis

of three processes : 1 ) how consumers use actual system characteristics

( i.e. , travel time , wait time , speed ) in forming their perceptions of

mode attributes ( i.e. , convenience, reliability ) ; 2 ) how consumers '

perceptions of mode attributes , along with their more general feelings

about modes , combine to determine mode preference ; and 3 ) how consumers'
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preference , in conjunction with situational constraints such as mode

availability , guides their choice behavior . Under this approach ,

individual and situational differences , such as roles , are viewed as

mediators of the three processes which may potentially affect how

perceptions and feelings are formed , how perceptions and feelings are

aggregated to form preference , and how preference and situational

constraints influence choice behavior . ( See Figure 1 for a graphic

representation of the consumer oriented transportation decision making

process . )

We feel that the consumer oriented approach is the appropriate

foundation for examining role influences in transportation decision

making for two major reasons . First , this approach provides a more

detailed understanding of consumer decision making processes than

traditional models of consumer travel behavior , ( i.e. , models examining

the direct relationship between system characteristics and mode choice ) ,

in that it includes cognitive factors--perceptions , feelings , and

preference--that intervene between system characteristics and mode

choice . In general , this detailed understanding is desirable because

it provides transportation planners and managers with a better basis

for diagnosing the source of problems in the transportation system

(i.e. , problems may be the result of actual system performance , consumer

misperceptions of system performance , the importance consumers place

on various perceptions in determining their preference , or the impact

of situational constraints in determining choice ) and developing

strategies to overcome these problems ( i.e. , problems may be overcome

by altering any of the variables in Figure 1 , not just system
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characteristics) . This level of understanding is particularly

important if the impact of roles on transportation decision making

is to be assessed because more simplified models may obscure or

distort role related differences in decision making--role related

differences are likely to exist in perceptions and preferences though

not in actual system characteristics . Second, previous research

employing the consumer oriented approach provides support for the

structural model in Figure 1 and has yielded good explanations of

consumer preference and choice behavior . (3)

Applying the consumer oriented approach to the examination of role

differences in transportation decision making requires a methodology

for gathering data on the major variables which appear in Figure 1 and

analyzing the relationships between these variables , with particular

emphasis on roles as mediators in the decision-making processes . We

propose that qualitative and quantitative research techniques be com

bined to form such a methodology . Specifically , we recommend that

qualitative research, such as in depth or focus group interviews , be

undertaken to: 1 ) identify roles likely to mediate transportation

decision making , 2 ) suggest methods of measuring such roles , as well

as other variables in the consumer oriented transportation decision

making model , and 3) generate specific hypotheses about the influence

of roles in transportation decision making . Then , using the results

of the qualitative research as input , a structured data collection

instrument , such as a questionnaire , should be developed to measure

systematically the variables necessary to test the hypotheses

generated . Finally , the data collected using this instrument can be
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analyzed using quantitative research methods which allow statistical

testing of hypothesized relationships .

This multiple method approach is appropriate because our view of the

consumer decision making process focuses on cognitive factors and

relationships which are difficult to define and measure . The use of

multiple methods helps to define and operationalize these constructs

accurately , increasing construct validity , and allows examination of

the generalizability of findings across methods ( external validity) .

The proposed methodology is clarified through the application described

in the following section .

Application of Methodology to

Existing Data Base

To illustrate our approach and provide some insight into role influences

in transportation decision making , the methodology outlined in the

previous section was applied to an existing data base . First , the

nature of the data base is described briefly . Then , the qualitative.

and quantitative analyses performed on the data base to explore role

influences in transportation decision making are described .

The Data Base

Between 1976 and 1978 , researchers at the Northwestern University

Transportation Center undertook a major research effort to understand

consumers ' transportation decision making . The focus of the research

was on measuring consumers ' perceptions , feelings , preferences ,

situational constraints and choice with respect to a variety of urban

transportation alternatives and examining the relationships between
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these variables ( see model in Figure 1 ) . Some data on system

characteristics and individual and situational differences were also

obtained . All the data was collected from residents of the city of

Evanston . The aspects of the data collection process relevant to the

role related analysis reported here are summarized below .

At the outset of the project , qualitative research was conducted

in the form of a series of focus group interviews on transportation

in Evanston . * The purpose of these interviews ; which were conducted

with groups of consumers such as the elderly and handicapped , youth ,>

students , working women , working men and women , and Blacks ; was to

determine : 1 ) the transportation service attributes important to

consumers and 2 ) consumers' transportation language (i.e. , terminology

used by consumers in discussing transportation ) . The results of these

interviews then served as input to the development of more structured

research instruments .

On the basis of the focus group interviews and other input ( i.e. ,

results of a literature review and an audit of mode usage in Evanston ) ,

the major data collection instrument for the project , a set of

questionnaires , was developed . Separate questionnaires were developed>

for each of three trip types : 1 ) work or school trips within or outside

of Evanston , 2 ) nonwork /nonschool trips to downtown Evanston , 3 ) nonwork /

nonschool trips to nondowntown destinations within Evanston . These

separate questionnaires were necessary because the modes available for

* Focus group interviews are open discussions by 6-10 consumers led by

a trained moderator , which center on a particular topic--in this case

transporation in Evanston .
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the various trip types differed . However , all three questionnaires

measured the same types of variables -- system characteristics , per

ceptions , feelings , preference , situational constraints , mode choice

and individual and situational characteristics . Since only data from

the nonwork / nonschool trip to downtown Evanston questionnaire is

analyzed here , only this questionnaire is described further .

The major sections of the nonwork /nonschool trip to downtown Evanston

questionnaire are summarized below :

1 ) System Characteristics . Respondents estimated : travel time ,

broken down by access , wait and on-vehicle time ; bus frequency ,

distance to the nearest bus stop ; and bus seat availability .

They also provided data which was used to compute auto

availability , a situational constraint .

2 ) Perceptions. Respondents evaluated each of the frequently

used modes (car , bus , and walk) by responding to 21-25

statements about mode attributes on a 5 point , strongly

agree to strongly disagree Likert Scale . Respondents also

expressed their more general feelings about the modes by

responding to an additional 6-9 Likert scaled items per mode .

3 ) Preference . Respondents rank ordered the three modes --bus ,

walk and car -- in terms of their preference .

4 ) Choice . Respondents reported the mode they used for their

most recent nonwork / nonschool trip to downtown Evanston and

also estimated the frequency with which they used each of the

available modes for similar trips in the preceding two months .

5 ) Consumer and Situational Differences . Respondents answered

demographic questions ( i.e. , age , occupation , sex , marital

status , education , income ) and described characteristics of

their most recent trip to downtown Evanston (i.e. , purpose ,

time of day ) .

The questionnaire was mailed to 1900 Evanston residents . Forty-one

percent of these individuals ( 782 ) returned the questionnaire .
After

screening, for completeness , a reduced set of 500 questionnaires was
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selected for analysis . This set of 500 questionnaires provides the

basis for the quantitative analysis described in the later sections

of this paper .

The next two sections describe the procedure and results of analysis

of the focus group interviews and questionnaire data to examine role

influences in transportation decision making .

Qualitative Analysis

We have recommended that efforts to examine role influences in

transportation decision making begin with qualitative research

designed to 1 ) identify and develop measures of roles likely to

mediate transportation decision making and 2 ) generate specific

hypotheses about the impact of such roles on the decision making

process . Therefore , we began our analysis by re - examining the focus

group interviews with these goals in mind . Although this analysis is

limited by the fact that certain role groupings , such as working men ,

single working individuals and homemakers , were either poorly

represented or not represented at all in the interviews , the results

still provide some suggestions about the impact of roles on trans

portation decision making. *

The results of the focus group interview analysis are summarized in

Table 1 . Four broad kinds of roles were identified as likely to

*It is important to note that the focus groups were designed to provide

information about all types of travel in Evanston . As a result they

provide a broader range of hypotheses than can be tested in the

quantitative analyses , which examine nonwork /nonschool trips to

downtown Evanston .
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Role

General

Occupation

Role

Role as Spouse/

Roommate

TABLE 1

Roles and Their Hypothesized Impact

on Transportation Decision Making

- full -time worker

outside home

·

Possible Role

Categories

- part-time worker

outside home

- student

- retired/unemployed

-

homemaker

live alone

live with another

adult

Role as Parent - parent of pre - school

child

parent of school -age

child

- not a parent

-

Hypothesized Impact on Transportation

Decision Making

- Full- and part -time workers will place

more emphasis on factors which influence

their ability to meet an externally

imposed schedule ( i.e. , on time ) than

individuals who are not employed outside

the home .

Because they travel at different times of

day and experience different levels of

service , full- and part -time workers will

have different perceptions of mode attri

butes than students , homemakers , retirees

and unemployed .

- Individuals who live with another adult

may place more emphasis on mode availa

bility and flexibility than individuals

who live alone .

-

Mode availability for individuals who

live together may be jointly determined .

Parents , particularly those with pre

school age children , will need a flexible

mode which allows them to drop off and

pick up children on their way to work.

- When a child accompanies a parent on a

trip the parent's mode choice is influ

enced by two factors not otherwise of

concern: 1 ) the child's ability to use

the mode and 2 ) the hassle to parent

associated with child using mode .

ļ

I
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Gender

Linked

Roles

Multiple Roles

-
- Female

Male
-

TABLE 1 (Continued )

# of Roles Performed

-
Women , regardless of occupational

role , typically assume primary

responsibility for the housewife and

parent role . To perform these multiple

roles women need more reliable , flexible

modes of transit than men .

- Because women are perceived as weaker

and more vulnerable than men they are

more concerned about physical safety

than men . However , this may not be a

critical factor in determining their

mode choice , unless a mode is per

ceived to be extremely unsafe .

- As the number of roles performed

increases , the cost of nonproductive

travel time increases , leading indi

viduals to either minimize travel

time or use a mode where travel time

can be productive .

- As number of roles increases , the

amount of time an individual has alone

may decrease , leading him/her to seek

a mode which affords privacy and

effective time alone .

A

1

U

1
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mediate transportation decision making -- occupation related roles , role

as a spouse / roommate, role as a parent , and socialized gender - related

roles . In addition , the number of these different roles than an

individual performs was identified as a potential influencing factor

in transportation decision making . In the following paragraphs , evi

dence for these roles as mediators and specific hypotheses about

their impact on transportation decision making are detailed .

The first role identified as a potential factor in making travel

decisions was the general occupation role played by the individual .

Possible categories under this role are : 1 ) employed full - time

outside the home , 2 ) employed part - time outside the home, 3 ) student ,2

4 ) homemaker , and 5 ) unemployed or retired . * An individual's occupa

tional role is likely to influence transportation decisions since it

may influence the time of day at which trips are made and the degree

to which trips must conform to externally imposed standards . For

example , the focus group interviews indicated that students , homemakers ,

and retired / unemployed individuals have greater flexibility in the

time of day at which they make trips than those who are employed full

or part -time . Given that certain characteristics of modes vary

depending on the time of day ( i.e. , buses may be crowded and uncom

fortable during rush hour , but relatively empty and comfortable in

off-peak periods ) , these groups may differ in their experiences and ,

thus , their mode perceptions . In fact , some comments were made that

support this contention . Individuals working outside the home

* It is possible for an individual to fall into more than one of these

categories .
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frequently mentioned crowding problems and difficulty in getting a seat

on the buses , while students and elderly (retired ) indicated no such

problems . In addition , individuals who work outside the home

experience more externally imposed standards for their travel behavior

than those who are unemployed or work at home (i.e. , they must be

at their destination at a specific time ) . Such individuals may be

more concerned with attributes of modes which affect their ability to

meet these constraints ( i.e. , on - time performance ) . Support for this

hypothesis stems from the fact that focus group participants who worked

outside the home placed more emphasis on mode reliability than student

or elderly participants . Finally , occupational role may influence

decisions by mediating mode availability . It is hypothesized that

individuals employed full- time outside the home may be given priority

over others ( i.e. , part - time workers , homemakers) in their choice of

models .
Consistent with this hypothesis , several part-time workers

mentioned choosing a mode from a set of alternatives remaining after

the full - time worker in the household made his/her choice .

Another role which the focus group interviews indicate may influence

transportation decision making is whether or not the individual has

the role of a spouse or roommate . Specifically , the interdependency

inherent in living with another person is likely to impact transporta

tion decisions . For example , individuals who live together often

coordinate their schedules to ensure (say ) sharing meals , and share

resources such as an auto . As a result , such individuals may place

more emphasis on mode attributes which facilitate meeting a schedule

(i.e. , reliability , flexibility ) than individuals who live alone . And ,>
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individuals who live together may find that their mode availability is

jointly determined (i.e. , one person only has the car available if

the other person is willing to travel by public transportation ) .

Whether or not an individual is a parent also may impact transportation

decision making . Working parents in the focus groups , particularly

those with preschool children , indicated that they typically drop off

and pick up their children at day care centers , schools , etc. , on

1

their way to and from work . Such parents ' mode choice for work trips

may be limited to alternatives flexible enough to accomodate these side

trips . In many cases , private auto is the only mode which meets this

criterion . Furthermore , whenever a child accompanies a parent on a

trip , at least two factors not otherwise considered appear to influence

mode selection : 1 ) the child's ability to use the mode (i.e. , can the

child walk the distance to the bus stop ? ) and 2 ) the hassle for the

parent associated with the child using the mode ( i.e. , will the parent

have to carry along cumbersome equipment such as a stroller ? ) .

In addition to occupation , spouse /roommate and parent roles , a variety

of socialized , gender-linked roles that have existed historically may

mediate transportation decision making . * For example , discussion in

the focus group interviews reveals that women , regardless of their

occupational role , tend to assume primary responsibility for the

homemaker and parent roles . As a result , the women often are performing

more roles than their male counterparts . In order to manage these

* Socialized gender -linked roles refer to roles which while not biolo

gically based have been traditionally associated with either males or

remales as the result of socialization processes .
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multiple roles , women indicated that they not only have to schedule

their trips carefully , but also make most trips serve multiple pur

poses . Therefore , these women place greater emphasis on having a

reliable , flexible mode of transportation than men and find that

private auto most frequently meets their needs .

Another socialized gender-linked role suggested by the focus group

analysis is the role of women as physically weaker and more vulnerable

to physical attacks than men . In the interviews women consistently

mentioned issues related to physical safety in their discussions of

travel alternatives and choices , whereas men rarely mentioned such con

cerns . In general , women perceived all modes to offer some safety

risks ( i.e. , risk of attack in parking garages when driving , risk of>

attack while riding the " el " , risk of attack while walking to or from

the bus stop ) . However , only when a mode is perceived to be extremely

unsafe , as is the case with the " el " , does safety appear to serve as

a major deterrent to mode usage .

Finally , in addition to what roles an individual plays , the combination

of different roles played may also influence travel decisions . It

was noted earlier than women who work outside the home may have

multiple roles since they also tend to perform the homemaker and parent

role and that this necessitates a reliable , flexible mode of transpor

tation so that multi-purpose trips can be performed efficiently .
The

same holds true regardless of the specific roles performed or the

gender of the performer --as the number of roles increases there appears

to be a greater need for reliable , flexible modes of transit .
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Furthermore , as the number of roles performed increases , the cost of

nonproductive travel time increases . As a result , there is a.

motivation to find either faster means of travel or ones where

travel time can be used productively . Also , individuals who play

multiple roles which require considerable people contact ( i.e. , spouse ,

parent , full- time worker) may have little time alone . Consequently they

may place a higher value on the privacy afforded by alternative modes

of travel in making their travel decision than persons playing fewer

roles . Several focus group participants expressed this desire for

privacy and time alone as part of their motivation for using a private

auto or the train for their work trips .

In summary , the focus group interviews suggest that several roles may

mediate travel decisions . These roles and their hypothesized impacts

are summarized in Table 1 . In addition , analysis of the focus group

interviews indicates that due to socialized gender-linked roles , this

type of qualitative research may elicit different data from male and

female participants . Specifically , it was observed that male

participants resisted discussing their own transportation needs and

feelings and instead treated the interviews as problem - solving tasks

where they attempted to define and uncover solutions to abstract

problems . In contrast , female participants were quite willing to

discuss their own feelings , needs , and desires with respect to

transportation . Given this difference in orientation in focus groups ,

caution should be taken in making cross-gender comparisons on the

basis of this data . In the next section , quantitative analysis is

undertaken to further explore some of the roles and hypotheses described

here .
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Quantitative Approach

The purpose of this section is to extend the qualitative analysis by

quantifying role influences in the consumer transportation decision

making process . This is done through analysis and comparison of

consumers' perceptions , feelings , preferences , and choices of

alternative modes of travel , within different role groups , using data

from the nonwork / nonschool trip to downtown Evanston questionnaire .

The prior identification of role differentiated groups is limited by

the data available to us . Since explicit role defining data is not

included in this data set , we must rely on selected demographic

characteristics of the individual and his /her household to infer roles .

It would be desirable to consider gender , employment status , and role

in the household which might be defined by marital status , employment

of spouse , or child care responsibilities . However , this range of

role-related categorizations is too extensive to explore with the

available data set which includes 446 individuals . Thus , the analysis

is undertaken using gender and occupation ( full -time worker , part - time

worker or student , homemaker ) categories only . The number of indi

viduals in each category is given in Table 2 . The absence of males

who identify themselves as homemakers makes it impossible to separate

the effects of being a homemaker from those of being female . Thus ,

our analysis considers first the 2 by 2 gender -occupation categorization

excluding homemakers and second comparison between homemakers and

other females .

Perceptions of transportation service are obtained by responses to

twenty - four Likert statements for walk , bus , and car . These responses
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AVERAGE PERCEPTION FACTOR SCORES FOUR

GENDER-OCCUPATION GROUPS

Bus General Service

Bus Convenience/Access

ibility

Bus Privacy

Bus Safety

Walk General Service

Walk Convenience/Access

ibility

Walk Privacy

Walk Safety

Car General Service

Car Convenience/Access

ibility

Car Privacy

Car Safety

■ Full-time

-1.0

● Part-time

-0.5 0.0

Men

0.5

Women

1.0

A

1
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are standardized and factor analyzed to identify a reduced set of

underlying characteristics identified as general service, convenience

and accessibility , privacy , and safety . Feelings about transportation

modes are similarly obtained by responses to sixteen Likert statements .

These responses are standardized and factor analyzed to obtain feelings

measures for each mode . Preferences for and choice of travel mode are

examined directly and are related to mode perceptions ar opinions by

logit analysis . ( 9 )

Differences between groups are identified and tested for significance .

Differences in perceptions , feelings , preferences , and choice are

examined by analysis of variance using each item or set of items as

dependent variables and gender-occupation roles as treatments or

explanatory variables . Differences in the influence of perceptions

and opinions on preference and choice of modes are examined by

comparison of logit models for preference and choice . The results

of these tests are reported in the following paragraphs .

Average perceptions are described by plots in Figure 2 for the five

gender-occupation categories defined above . Figure 2 shows substantial

agreement in some perceptions for some groups but also identifies a

number of specific differences . These differences in perceptions are

tested for significance by ( 1 ) examining all perceptions for all modes

as a group , ( 2 ) examining all perceptions for each mode as a group ,

and ( 3 ) examining each perception for each mode separately .
The

significant group comparisons are summarized in Table 3 . The major

finding is that highly significant differences in perceptions exist
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TABLE 3

Differences in Perceptions

All Factors by Mode and Combined

Level of

Significance *Comparison Differences Identified

All Factors

For All Modes

Males vs. Females ( 111 )

Full - time vs. Part- time (Male )

.0001

.0001

All Factors

For Bus Males vs. Females ( Full - time Workers ) .0001

All Factors

For Walk

Males vs. Females (111)(

Full - time vs. Part- time (Male )

.0001

.0001

All Factors

For Car

Full - time vs. Part-time (Male ) .0001

* Based on Hotelling's trace statistic

with criterion set at 0.001
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between men and women and between men who work full time and those

who work part time or are students . There are no significant dif

ferences between women in different occupation groups . Detailed

comparisons , Table 4 , indicate the sources of the differences reported

in Table 3 .
Females have significantly lower perceptions of safety

than men for bus and walk (Figure 3A) . There are also significant

differences between male full - time workers and male part-time workers /

students primarily with respect to general service and convenience/

accessibility (Figure 3B ) . The only significant differences between

women in different occupation categories are for convenience / accessibility

between full - time workers and part- time worker/students for walk and

car and walk general service between part- time females and homemakers .

Average feelings rating for bus , walk , and car are plotted in Figure 4 .

The largest differences occur between occupation categories for men and

women for walk opinions . Smaller differences in walk feelings exist

between men and women in common occupation groups . Statistical tests

indicate that these differences are significant at the .01 level

between part - time and full - time men and between part-time and

homemaking women .
The differences in feelings for the bus and car

modes are not statistically significant between any gender categories

( even at the .05 level ) . It is interesting to note that homemakers

have the most positive feelings about bus and car and the least

positive feelings about walk .

Although differences in perceptions and feelings were obtained for the

role groups , these differences could be attributable to factors other

330



M
o
d
e

B
u
s

W
a
l
k

C
a
r

C
o
m
p
a
r
i
s
o
n

C
h
a
r
a
c
t
e
r
i
s
t
i
c

G
e
n
e
r
a
l

S
e
r
v
i
c
e

C
o
n
v
e
n
i
e
n
c
e

/A
c
c
e
s
s
i
b
i
l
i
t
y

P
r
i
v
a
c
y

S
a
f
e
t
y

G
e
n
e
r
a
l

S
e
r
v
i
c
e

C
o
n
v
e
n
i
e
n
c
e

/A
c
c
e
s
s
i
b
i
l
i
t
y

P
r
i
v
a
c
y

S
a
f
e
t
y

G
e
n
e
r
a
l

S
e
r
v
i
c
e

C
o
n
v
e
n
i
e
n
c
e

/A
c
c
e
s
s
i
b
i
l
i
t
y

P
r
i
v
a
c
y

S
a
f
e
t
y

T
A
B
L
E

4

A
n
a
l
y
s
i
s

o
f

D
i
f
f
e
r
e
n
c
e
s

i
n
P
e
r
c
e
p
t
i
o
n
s

I
n
d
i
v
i
d
u
a
l

F
a
c
t
o
r
s

b
y

M
o
d
e

R
a
t
e
d

H
i
g
h

B
y

.

H
o
m
e
m
a
k
e
r

( F
e
m
a
l
e

)

D
i
f
f
e
r
e
n
c
e
s

I
d
e
n
t
i
f
i
e
d

M
a
l
e
s

(A
l
l

)

P
a
r
t

-t
i
m
e

( M
a
l
e

)

P
a
r
t

-t
i
m
e

(F
e
m
a
l
e

)

P
a
r
t

-t
i
m
e

( A
1
1

)

M
a
l
e
s

(P
a
r
t

-t
i
m
e

)

M
a
l
e
s

(A
l
l

)

F
u
l
l

- t
i
m
e

( A
1
1

)

R
a
t
e
d

L
o
w

B
y

F
u
l
l

- t
i
m
e

( F
e
m
a
l
e

)

F
e
m
a
l
e
s

(A
l
l

)

F
u
l
l

-t
i
m
e

(M
a
l
e

)

H
o
m
e
m
a
k
e
r

(F
e
m
a
l
e

)

F
u
l
l

-t
i
m
e

(A
1
1

)

F
e
m
a
l
e
s

(P
a
r
t

-t
i
m
e

)

F
e
m
a
l
e
s

(A
l
l

) P
a
r
t

-t
i
m
e

( A
1
1

)

*B
a
s
e
d

o
n

u
n
i
v
a
r
i
a
t
e

a
n
a
l
y
s
i
s

o
f

v
a
r
i
a
n
c
e

h
y
p
o
t
h
e
s
i
s

t
e
s
t
s

w
i
t
h

c
r
i
t
e
r
i
o
n

s
e
t

a
t

0
.
0
1

.

L
e
v
e
l

o
f

S
i
g
n
i
f
i
c
a
n
c
e

.
0
0
4

.
0
0
0
1

.
0
0
2

.
0
0
2

.
0
0
0
2

.
0
0
6

.
0
0
0
1

.
0
0
0
4

331



FIGURE 3A

AVERAGE PERCEPTION FACTOR SCORES
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FIGURE 3B

AVERAGE PERCEPTION FACTOR SCORES

FULL TIME MEN VS PART TIME MEN
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FIGURE 4

AVERAGE FEELINGS FACTOR SCORES

FIVE GENDER-OCCUPATION GROUPS
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than role which happen to covary with role . Specifically , individuals

in different role groups may differ in their mode familiarity or

experience , and this experience , in turn , may influence perceptions

and feelings . To examine this possibility , differences in perceptions

and feelings across role groups were re - examined within selected homo

geneous experience subgroups . Sub - samples were selected on the

basis of frequency of use for each mode ( low , moderate , and high) and

then analysis of variance for gender and occupation was performed for

each sub-group . This analysis resulted in two important observations .

First , significant differences exist in perceptions and attitudes for

all data sub - samples , which include more than 100 observations .

Second , the character of the differences between gender-occupation

groups differed for the various subsets . In particular , the smallest

differences in attitudes were identified for individuals characterized

as high frequency automobile users .

Next , we examined differences in how gender-occupation groups use their

perceptions and feelings to determine their stated first preference ,

and how these factors , along with a situational constraint , auto

availability , guide reported mode choice . However , before turning to

models predicting preference and choice , we analyzed differences in

first preference and most recent choice shares for gender -occupation

groups (see Table 5 ) . The differences in preference between men and

women within work group are generally small . However , first

preference differences between work groups are large with full - time

workers and homemakers expressing much higher first preference for

car than part - time workers /students . Significance tests confirm
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TABLE 5

First Preference and Most Recent Choice

Mode Shares by Group ( percentage )

First Preference

Men Women

Full - time workers Bus .11 .04O

Walk .13 .16

Car .76 .79

Part - time

Worker/Students

Bus .10 .14

Walk .37 .27

Car .53 .59

Homemakers Bus .09

Walk .11

Car .80

Most Recent Choice*

Men Women

Full - time Workers Bus .06 .14

Walk .10 .08

Car .79 .78

Part- time

Worker/Students
Bus .10 .10

Walk .41 .26

Car .39 .59

Homemakers Bus .201

Walk .05

Car .70

* Shares do not sum to 1.0 as some individuals reported other modes

taken such as bicycles or taxis .
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these results (Table 6 ) . The only significant differences in first

preference are between work groups . Differences in choice behavior

are similar in that the largest and only significant differences are

between occupation rather than gender categories .

The influence of mode service perceptions and feelings on reported

first preference was estimated for both the entire population and each

gender-occupation subgroup . These models include four perception factors

and three mode specific feelings factors . The results of significance

tests for differences in preference models for gender-occupation groups

are presented in Table 7 . Segmentation into four groups is significant

( 0.05 level ) . The major difference is between males and females

( 0.01 level ) and this difference is located in the group of full - time

workers (0.01 level ) . There is no significant difference in preference

models between homemakers and other women . Table 8 compares models

for full-time working males versus females . The coefficients for

perceptions and feelings in the models for men all have the correct

( positive) sign and are almost all significant . Comparison between

models estimated for men and women indicates that men place signifi

cantly greater importance on convenience / accessibility , privacy and

safety than women . Both groups appraise general service and mode

feelings similarly . Similar results were obtained in a comparison

between all males and females.

The influence of perceptions and feelings on reported choice was also

estimated for both the entire population and each gender-occupation

subgroup . These models include the same variables as those in the
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TABLE 7

Significance Tests for Differences in Preference Models

2
x²

Degrees of

FreedomComparison

Level of

Significance

Four Categories 41.3 27 0.05

Males ( Full - time ) vs.

Males ( Part - time ) vs.

Females ( Full - time )

Females ( Part- time )

Males vs. Females ( All ) 21.5 9 0.01

9.8 9
Full -time vs. Part- time ( Males )

Full - time vs. Part- time ( Females

금금

NS

9.9 9 NS

Full - time vs. Part- time ( A11 )
8.6 9 NS

21.3 9 0.01Males vs. Females ( Full - time )

Males vs. Females ( Part - time ) 11.4 9 NS

금

Homemakers vs. Other Women 9.4 9 NS
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TABLE 8

Preference Model Comparison

Full -Time Workers

Women vs. Men

Variable
Coefficient values and Differences *

Women Men ( Women-Men ) **

Level of

Significance

General Service 2.24

( 2.97 )

1.94

( 3.85 )

Convenience/Accessibility
0.02

-0.34

( -0.62 )

1.18

( 2.69 )

-1.52

( 2.17 )

Privacy -0.64

( -1.35 )

0.48

( 1.34 )

-1.12

( 1.89 )
0.05

Safety 0.10
0.071

( -0.16 )

0.91

( 2.16 )

-0.99

( 1.59 )

Bus Feelings 2.29

( 1.75 )

1.74

( 2.66 )

Walk Feelings 2.95

( 2.75 )

1.68

( 1.92 ) ii

Car Feelings 0.76

( 1.43 )

1.00

( 2.88 )

Walk Constant 0.10
2.45

( 1.41 )

-0.24

( 0.23 )

2.68

( 1.33 )

Car Constant 2.67

( 1.67 )

1.47

( 1.81 )

Likelihood Ratio

Statistic 133.0 227.6

Percent Correctly

Predicted 85.9 88.36

Information Measure 0.71 0.71

Observations 85 146

*

numbers in parentheses are t- statistics

differences which are not significant at the 0.10 level are not reported
**
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first preference model plus an automobile constraint variable defined

as the number of cars per driver in the household . Segmentation

into four groups is significant at the 0.05 level (Table 9 ) . This

significance is primarily attributable to differences between full - time

and part-time workers (0.05 level ) and particularly between male

full - time and part-time workers (0.025 level ) . There is no significant

difference between homemakers and other women . Models for male full

time and part - time workers (Table 10 ) indicate much better goodness of

fit and correct signs for full -time workers and some incorrect but

not significant parameters for part -time workers . The only parameters

which are significantly different between full and part - time workers

are for privacy which is considered to be more important by full - time

workers . This applies to all full-time workers as well as male full

time workers considered above .

In summary , quantitative analyses identified differences between

gender-occupation groups in the different stages of the consumer

response process described in Figure 1 . The segments for which

differences were identified varied for different stages in the response

process . Specific findings are :

There are differences in perceptions about transportation services

between gender-occupation groups . Significant differences between

males and females are primarily related to perceptions of safety

particularly for bus and walk . Significant differences between

males in different occupation groups are primarily related to

general service and convenience / accessibility .

Differences in feelings about modes are significant only for the

walk mode between males working full-time ( low rating ) and males

working part -time / students (high rating) and between females

working part-time/students (high rating ) and female homemakers

(low rating ) .
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TABLE 9

Significance Tests for Differences in Choice Models

Degree of

Freedomx2

Level of

SignificanceComparison

Four Categories 45.9 30 0.05

Male ( Full - time ) vs.

Male ( Part- time ) vs.

Female ( Full - time ) vs.

Female ( Part- time ) vs.

13.4 10 NSMales vs. Females (All )

Full - time vs. Part-time Male

Full - time vs. Part- time Female

20.7 10 0.025

11.7 10 NS

18.9 10 0.05Full - time vs. Part- time ( A11 )

Male vs. Female Full - time 15.8 10 NS

Male vs. Female Part-time 11.1 10 NS

Homemakers vs. Other Women 14.7 10 NS
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TABLE 10

Choice Model Comparison

Male Full -time vs. Part -time Workers

Variable Coefficient Values and Differences*

Difference
Full -time Part- time

( Full - time - Part- time ) **

General Service 1.08

( 2.65 )

1.24

( 2.03 )

Convenience /Accessibility

-
-

0.72

( 1.84 )

1.52

( 2.44 )

Privacy 0.91

( 2.61 )

-0.48

( 0.91 )

1.39

( 2.21 )

Safety
--0.68

( 1.63 )

0.03

( 0.06 )

Bus 1.81

( 2.05 )

1.99

( 1.21 )

Walk 0.24

( 0.41 )

0.42

( 0.44 )

ii i

Car 0.18

( 0.52 )

0.13

( 0.26 )

APD 1.81

( 1.78 )

0.99

( 0.98 )

Walk Constant 1.48

( 1.26 )

-0.00

( 0.00 )

Car Constant 2.37

( 1.89 )

-0.89

( 0.57 )

3.26

( 1.63 )

Likelihood Ratio Statistic 209.1 34.71

Percent correctly predicted 88.3 71.1

Information Measure 0.69 0.41

Observations 137 38

*

numbers in parentheses are t- statistics

** differences which are not significant at the 0.10 level are not reported
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Differences in preference formation are significant between

males and females especially those who are full - tine workers .

Males place greater emphasis on convenience /accessibility ,

privacy , and safety , none of which significantly influence female

preferences . Females have a strong unexplained bias toward walk

and car over bus .

Differences in mode choice are significant between full-time

workers and part-time workers /students particularly for males .

These differences are primarily due to a greater emphasis on

privacy by full-time workers . The differences in evaluation of

mode characteristics weights between males and females observed

in preference formation persist in choice but are not significant

by conventional standards .

Discussion

Earlier in this paper , a methodology for examining role influences in

transportation decision making was developed . This methodology , which

combines qualitative and quantitative research techniques , was applied

to an existing data base in an effort to gain insight into both the

methodology and the effects of roles on travel decisions .
In this

section , the substantive findings of this application are summarized

and discussed , and theoretical , methodological , and practical implica

tions of these findings are examined .

Summary of Findings

On the basis of the qualitative analysis , a number of hypotheses

about role influence in transportation decision making were developed .

Then , those hypotheses pertaining to occupation and gender - related

roles and nonwork/nonschool trips were tested through quantitative

analysis of the impact of these roles on consumer perceptions and

feelings about transportation alternatives , and the process by which

such perceptions and feelings guide mode preference and choice .
In

general , the hypotheses about the influence of occupation and
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gender-related roles on travel decisions generated in the qualitative

analysis were supported in the quantitative analysis . The specific

findings are detailed below .

The qualitative analysis suggested that several differences in mode

perceptions and mode feelings exist for occupation and gender groups .

Specifically , it was anticipated that full - time workers would have

different perceptions of the service characteristics of modes than

part - time workers or students , because full -time workers generally

make nonwork /nonschool trips at different times of the day and , thus ,

experience different levels of service than part - time workers or students .

The quantitative analysis supported this hypothesis in that : 1 ) full

time workers were found to perceive car as better on the general

service and convenience /accessibility dimensions than part -time

workers or students , and 2 ) full - time workers were found to perceive

the walk mode less favorably on the convenience / accessibility dimension

than part-time workers or students . These results may be explained

by the fact that full -time workers are likely to make nonwork / nonschool

trips to downtown Evanston in the evening or on weekends when car may

provide better service due to less traffic , more parking spaces

available , etc. In contrast , walking to downtown Evanston may be

perceived to be less convenient /accessible for full -time workers than

for part -time workers or students , because full - time workers may be

tired from a long day of work or reluctant to use their limited nonwork

time walking when faster modes are available .
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The qualitative analysis also led to the hypothesis that , due to

socialized perceptions of themselves as weaker and more vulnerable to

attack than males , females would perceive all modes of transportation

to be less safe than would males . This contention was supported in

the quantitative analysis by the finding that females consistently rate

all modes as less safe than males . These differences in ratings are

significant for the walk and bus modes ; those modes on which users are

somewhat more vulnerable to attack than users of the car mode .

In addition , the quantitative analysis identified significant differences

in general feelings about the walk mode for full -time workers and

part-time workers / students . Full - time workers were found to have

less positive feelings about the walk mode than part -time workers /

students . Although this specific finding was not predicted on the

basis of the qualitative research , it is consistent with the general

argument that full-time workers are concerned about travel time . Since

the walk mode typically involves a long travel time relative to car or

bus , full-time workers may have more negative feelings about this

mode than those who do not work full-time . An alternative explanation

for this finding is that students , who are categorized together with

part-time workers in our analysis , have a particularly positive evalua

tion of the walk mode for trips to downtown Evanston because they

generally live quite close to the downtown area and are likely to have

had good experiences with this mode .

The qualitative analysis also led to the hypothesis that occupation

and gender groups would differ in their formation of preference and
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choice . Specifically , analysis of the focus group interviews

suggested that women often perform multiple roles ( i.e. , full or

part- time worker , homemaker and parent ) and as a result have a greater

need for flexibility and reliability in transportation services than

men . Thus , it was anticipated that women would place greater emphasis

than men on general service and factors related to flexibility in

formulating their mode preference and choice . The quantitative

analysis of preference and choice provides some support for this

prediction . In the preference models , significant differences between

men and women who are full-time workers , were identified . Men's mode

preference was found to be related to : 1 ) mode perceptions of

general service , convenience/accessibility , privacy , and safety ;

2 ) feelings about each mode; and 3 ) an unexplained car bias reflected

in a dummy variable for this mode . Women's preference was related

to : 1 ) only mode perceptions of general service , 2 ) feelings about

each mode, and 3 ) a strong and highly significant bias in favor of

car and walk compared to bus . A similar pattern of results was

obtained in the choice models ; however , the differences between men

and women did not reach conventional levels of significance . These

findings are consistent with our hypothesis . First , women place con

siderable emphasis on general service (although not significantly

greater emphasis than men ) . Second , their bias toward car and walk

may be interpreted as a bias toward modes offering high flexibility .

That is , women's desire for flexibility may have been captured in the
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general mode biases because the concept of flexibility was not well

represented in the perceptual factors included in the model . *

One further observation should also be made with respect to women's

mode preference and choice . Although the perceptual analysis indicated

that women evaluate all modes as less safe than men , mode safety was

not an important determinant of their preference and choice . This

finding may stem from the fact that all modes were viewed by women as

relatively unsafe and therefore safety was not a useful dimension for

discriminating between them . If the mode alternatives had included

a mode perceived to be extremely unsafe , such as the el , safety might

have been a more important factor in determining preference and

choice .

Finally , on the basis of the qualitative research it was predicted

that full-time workers would place greater importance on the privacy

offered by a mode than part - time workers /students in determining their

preference and choice . This was expected because full time workers

generally have less time alone or opportunity for privacy during the

day than part-time workers /students . Although no significant differences

related to the occupation groups were found in the preference models ,

significant differences between full - time workers and part -time

workers /students were identified in the choice models . As predicted ,

these differences were primarily attributable to full - time workers

placing greater emphasis on privacy than part -time workers / students.

* While flexibility was included in the original attribute ratings , it

did not load heavily on any of the dimensions extracted in the factor

analysis and thus was not represented directly in the preference or

choice models .
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Theoretical, Methodological and Practical Implications

From a theoretical and methodological perspective , our analysis has

several implications . First , our results support the use of the

consumer oriented approach (Figure 1 ) in research examining role

influences in transportation decision making . We found that the impact

of gender and occupation roles varies depending on the stage in the

consumer response process . Thus , ignoring any stage in this process

or compressing the process to a single stage , as is done in traditional

models of travel demand , serves to reduce understanding of actual role

influences in transportation decision making .

Second , the research raises the issue of how roles should be defined

and operationalized . Because we employed an existing data set in our

analysis , we were limited to defining roles on the basis of demographic

characteristics . Clearly , this is not the only way to identify roles .

An alternative approach would be to place individuals in role cate

gories on the basis of their self-perceptions or behavior . Because

individuals ' self-perceptions , behavior , and demographic characteristics>

may or may not converge (i.e. , an individual can legally be a parent

or spouse but neither perceive himself /herself to have that role or

behave as if he/she is playing that role ) ; it is important to decide

which procedure for defining roles truly captures the construct of

interest . This is an issue which participants in this conference and

other researchers must resolve . Perhaps all three role indices-

self-perceptions , behaviors , and demographic characteristics--should

be developed and compared . If this is to be done , methods of
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measuring role self-perceptions and behavior must be developed and

included in research instruments .

Third , before unequivocal causal statements about the impact of roles

on transportation decision making can be made , the impact of factors

which may covary with role , such as mode experience , must be identified ,

measured and controlled for . We illustrated one approach for doing

this in our application . We created groups which were homogeneous in

terms of past experience and examined the impact of role on mode

perceptions and feelings within these subgroups . An alternative approach

is to use variables like experience as covariates in analysis of

variance for role effects .

Finally , our analysis supports using a combination of qualitative and

quantitative methods to examine role influences in transportation

decision making . It demonstrates that qualitative analysis can help

generate hypotheses about role effects and can also provide input for

the development of structured data collection instruments examining

role effects . Quantitative analysis compliments the qualitative

research by providing a rigorous test of the hypothesis generated .

When the results of the two methods converge , the researcher can have

increased confidence in the finding obtained . When convergence is not

achieved , the disparity may provide insights for future research .

However , one caution should be noted in using qualitative research to

generate hypotheses about role influences . It was found that this

type of research was not highly effective in eliciting personal

feelings and desires from male participants . Although this problem
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may disappear as men redefine their role and move away from stereotypes ,

it is something researchers should be sensitive to and try to

overcome .

Our analysis also leads to several practical implications . The

general finding that individuals in different gender and occupation

related roles vary in their transportation perceptions , feelings ,

preferences , and choice indicates that it is useful for transportation

managers and planners to consider roles in designing transportation

services .
More specifically , the results suggest that women desire

highly flexible , reliable means of transportation . Further , the demand

for flexible , reliable transportation service is likely to increase

as more women enter the labor force and as the number of male and

female single heads of households increase . Thus , transportation

planners would be wise to focus their efforts on developing a flexible ,

reliable alternative to the private auto . Further , our findings

suggest that if transportation planners and managers desire to attract

commuters to public transportation they must provide not only a high

level of general service , but also find ways to insure the privacy

of users .
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Introduction

Travel behavior models and transportation research in general have

paid little attention to gender as an important descriptive and

predictive variable , and even today only a small amount of data on

the subject is readily available . Given that women may have differ

ent travel patterns from men , and given the likelihood that some

gender-related needs are not well met (or understood) by present

transportation systems , there is a need for studies to document and

explain whatever differences exist . Jus as importantly , documenta

tion of differences in attitudes towards travel and different modes

of travel is needed . Such documentation is important for describing

and understanding our environment and for making policies which will

impact positively on our transportation problems . In addition , the

techniques utilized here , if successful , may well be extended to

similar gender - related questions in future research .
This paper

provides detailed information on travel behavior and attitudes as

related to gender . It reports on an analysis which explores observed

differences in male and female travel attributes in data from a re

cently gathered survey . The data are from Danville , Illinois and
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were gathered in conjunction with the evaluation of a Service and

Methods Demonstration funded by the Urban Mass Transportation

Administration . A number of the individual characteristics , demo

graphics , travel patterns , and travel attitudes studied in the sample

of almost nine hundred households do indeed show significant gender

related differences . Most of the characteristics of these differences

are as would be expected , but a few are somewhat counterintuitive .

For a large number of travel attitudes , no significant difference be

tween the sexes can be found , but the exceptions that exist exhibit>

a clear pattern of an " anti- transit " bias among males and the

opposite among females .

In this study , the observed differences between the sexes are examined

to see if they are really attributable to gender or whether they are

instead attributable to items for which , in today's society , gender

has become a proxy . Multivariate models are built to study these

differences , and factors other than gender are used as explanatory

variables in these models . There are a number of indications that

differences which initially appear to be gender-related are indeed

more likely related to income , job status , car ownership and similar

variables . In short , this analysis seeks to calculate the observed

characteristics of male and female travel behavior and attitudes

and then to discover whether many of the observed differences in

these norms are actually more related to a third set of character

istics than they are to gender .

Succeeding sections of this paper describe the data set used in this

study , profile the sample population and its responses to various
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attitudinal questions , and discuss multivariate analyses of some of

the more interesting differences between males and females observed

in the population profile are presented .

The Data Set

As mentioned above , the data set for this study is drawn from the

responses to a survey undertaken in conjunction with the evaluation

of an UMTA Service and Methods Demonstration in Danville, Illinois .

Danville is a city of 42,000 people some 120 miles south of Chicago .

It is the county seat , it is served by interstate highways and five

railroads but it had no public transit until the demonstration , and

it has many of the characteristics of a typical midwestern small city

from the standpoint of industrial , population , and weather patterns .

Of particular note is that while median income is not significantly

different from national or midwestern norms , there are a few more

elderly and minority (mainly black) residents than might otherwise

be expected . Not too surprisingly , a large majority (over 80% ) of

the households in the city own automobiles .

The data used in this paper were collected prior to the implementation

of the demonstration ( which was a unique user - side subsidy of a new

fixed -route transit system) . Three different surveys (a screening

survey , a telephone interview , and an at -home follow - up ) were given

to eight hundred and thirty individuals from an equal number of

randomly chosen households . The data used in the analysis that

follows was drawn entirely from the twenty -minute long telephone sur

vey in part because of the paucity of responses to the at -home

follow -up survey .
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The sampling procedure was constructued such that every contacted

zero-car household was interviewed but only every third one-car

household and every eighth two or more car household was interviewed .

In addition , the screening procedure resulted in a population sample

of which 75% were females . Only 4 % of the sample were males in

zero-car households . Thus , unfortunately , any analysis of differences

between males and females in zero-car households must be regarded as

inconclusive . Table 1 summarizes the characteristics of the sample .

One should also bear in mind that these data were not collected

specifically for an analysis of male / female travel attitude and be

havior differences . This study thus had to be content with existing

information which did not include all the variables that one would

desire for this type of analysis . Information on additional items

for which gender might be a proxy , particularly educational back

ground , type of job and salary would have been desirable but was not

available in the data set . More detail on the demonstration , the site ,

and the surveys ( including the actual instruments ) is available from

Abt Associates ( in its various project reports ) or from Crain and

Associates ( in particular , see " Danville Evaluation Plan " Crain and

Associates , March 1978) .

Initial Analysis

The initial analysis of the data set consisted of documenting male

and female travel behavior and responses to the attitudinal questions

in order to identify significant differences . This section presents

these results ; multivariate analysis of some of the differences is

discussed in the next section .
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The tables that follow summarize the responses of the individuals

to selected questions . Because of the different sampling ratios

(as a function of the number of automobiles in the household) men

tioned above , means for each questions were calculated for each car

ownership stratum . The stratified means were then factored into a

sample -wide mean by using a weighted average ( weighted by the recipro

cal of the sampling ratio ) in order to arrive at a mean for a random

individual from a random household . The means were not adjusted

for telephone non-response bias .

Travel behavior responses are presented in Tables 2 and 3 . The means

for trip purpose ( see Table 2 ) show striking differences between males

and females in three rather unsurprising categories . For the entire

(weighted) sample, males are almost twice as likely to make a work

trip as are females (27% to 15%) , but females are over three times

as likely to make shopping (13% to 5% ) and "serve passenger" ( 10% to

3 % ) trips as are males . The responses are not significantly

different (based on a Chi- squared test ) for any other trip purpose .

Such results are as might have been expected before the calculations

were done ; while the male is off working or going to work , the female

is doing domestic work ( and taking domestic trips ) like shopping and

driving the family around town .

The means for trip frequency (Table 3 ) , where a trip is defined as

transit from one point to another ( so that a round trip counts as

two trips) , are also quite sensitive to work status . The weighted

averages show that males take about half a trip per day more than
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females do ( 2.86 to 2.32 ) , but this difference is understandable when

the number of work trips documented in the previous table is consider

ed . When the means of non-work trips per day are calculated , the

ranking reverses , and females appear to travel more than males by a

bit less than a third of a trip per day (1.65 to 1.37 ) . Whether

this difference in frequency between males and females is related

to gender totally , or whether it can be tied to characteristics of

individuals such as income and work status , is investigated by

multivariate analysis below .

Travel attitudes were investigated with three general types of

attitudinal questions , and the means for the responses to these

questions are presented in Tables 4 , 5 , and 6 . The first set of

questions (modal preferences ) asked the respondent to state prefer

ences for the various available and soon-to-be-available modes in

Danville . The second set of questions (attribute preferences ) asked

the respondent to rank five modal attributes such as speed and com

fort . The final set of attitudinal questions analyzed in this paper

( the questionnaire contains other sets less applicable to the present

study) was a list of travel-related statements with which the

repondent was asked to agree or disagree .

Modal preferences show quite similar means for the two sexes when only

the presently available Danville modes (car , taxi , and walking) are

analyzed . As can be seen in Table 4 , both males and females show a

strong (over 90% ) first preference for the car and split their

second preference between walking and taxi . When the respondents are

asked in what place ( first through fourth) they would place the new
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bus service when it becomes available in Danville, however , some

noticeable differences between males and females appear . While only

20% of the males ( in the weighted average) would prefer the bus

system ( for getting around Danville ) , fully 32% of the females

rank the bus first . Females also rank the bus second more frequently

(but not significantly more ) than males do , and the lower ranks have

offsetting differences in the opposite direction . While this

result in and of itself has little importance , the direction of the

difference corresponds to those found in the sections below .

Attribute preferences also showed little difference that could be

attributed to gender . The five attributes ranked by respondents

that trips be inexpensive , enjoyable , fast , comfortable , and

convenient showed more ranking variation due to car ownership

( see Table 5 ) than they did due to gender . The most striking

difference between males and females appeared to be that males pre

ferred convenience more than females did (by a 73% to 63% margin ) .

This is caused mainly by the huge preference (80% ) of males from

multicar households for convenience as an attribute . ( It should be

noted that percentages do not necessarily add up to 100% in this

section because some respondents used the words "most important" as

a descriptor rather than a ranking , so that two attributes could be

"most " important to them . ) The major conclusions to be drawn from

this analysis of modal and attribute preferences is that , on the

whole, the preferences of the two sexes are surprisingly similar

and only differ slightly with respect to preferences for transit and

for convenience .
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The final set of attitudinal responses to be analyzed in this paper

consists of the interviewees ' aggrement or disagreement with a series

of eighteen statements which were read to them . If a respondent

could not make up her (or his ) mind for a particular statement , then

a response of "neither agree or disagree" was coded . The degree of

non - response , which was not analyzed by gender , can be determined by

subtracting the summed percentages from one hundred . As can be

seen from the left side of Table 6 , the statements themselves ranged

from questions about personal travel preferences to statements about

preferred transportation policies for their city . The responses to

these statements provide the most revealing and useful description

of the differences between male and female attitudes toward travel

that we encountered in the survey .

Three of eighteen questions showed significantly different responses

( as measured at the .05 level by the chi-square test ) with respect

to gender . These questions (noted with an asterisk in Table 6 )

related to enjoying driving , feeling uncomforable on public transpor

tation , and giving up a car in the city . In each case , the male

response to the statement was far more " pro - car " or " anti-transit"

than was the female response . For instance , 60% of the weighted

sample of the males agreed that no public transportation system

imaginable could get them to give up their cars , while only 44 % of the

females felt the same way . A similar grouping of male - female differ

ences was also found in the pattern of resonses which were almost

(but not quite) significant at the .05 level . of particular interest

is a statement that cities should actively discourage people from
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using cars : Though the weighted response for the entire sample

showed that 22% of females agreed compared with only 12% of the

males , this result missed being significant at the .05 level by an

extremely small amount . Just as interestingly , the major reason.

for the decrease in significance is that in zero-car households the

males were the ones who agreed most vehemently (46% to 13% for

females ) . In effect , then , the females changed their opinions only

slightly in different car ownership categories , but the males changed

by a factor of ten .

A useful sidelight to the analysis of the statements emerges from a

factor analysis that was performed on these items . In a varimax rotat

ed factor matrix * four factors emerged : "Quality of Transportation

Life " , " Anti- Car " , " Pro - Car " , and " Anti- Transit " . Of the four items
>

that loaded significantly on the " Anti- Car" factor , three were the

same items discussed above (enjoy driving car , discourage autos , and

no system would make me give up my car ) .•

Multivariate Analysis

The preceding section has described numerous apparent gender

differences in the Danville survey . Most of these differences might

have been anticipated before the research was begun . Women do more

non -work travel than men , and they tend to travel more for shopping

or to serve a passenger . In addition , the responses to a series of

attitudinal questions indicate that women express a more favorable

*For more information on the factor analysis , see Abt Associates '

preliminary report on the subject.
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attitude towards public transit (and less of a love for the private

automobile) than do men .

The purpose of this section is to attempt to analyze these differ

ences in detail in order to discover which can be attributed to

actual differences between the sexes and which are instead attribut

able to personal (or household ) characteristics other than gender .

Multivariate analysis enables one to test hypotheses concerning the

explanatory significance of the particular variables .

Five questions showing some of the largest male / female response

differences were selected for multivariate analysis which attempted

to explain the various responses in terms of income , job status ,

age , car ownership , and similar descriptors . The hypothesis tested

was that the observed differences between the sexes were attributable

to other variables ; thus the expected impact of gender on the responses

to be modeled was hypothesized to approach zero as the other items

which are in actuality causing the responses were included in the

model . This hypothesis would be rejected in cases where gender con

tinues to be a significant factor in explaining responses even after

appropriate other independent variables had been introduced .

The econometric techniques chosen for this analysis are multivariate

regression and binomial logit analysis . Both techniques allow for the

introduction of numerous independent variables to explain the move

ments of a dependent variable , and both estimate coefficients which

then allow for forecasts and test of the model based upon predictions

(or simulations ) . Regression has the flaw that when the dependent•
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variable only assumes two values (as in an " agree-disagree" situation)

the estimates of the coefficient and the fitted dependent variable

values have reduced precision . A better functional form is the

logit which allows for a binary dependent variable . For this

application , the independence of irrelevant alternatives property

(IIA) of the logit is not restrictive because the agree-disagree

alternatives define the universe of alternatives .

An even more appropriate model than the logit would be probit because

it allows for taste variation among individuals (probit can also

incorporate information about the unobserved similarity of alternatives

by specifying the disturbance components to be correlated across

alternatives ) . However , probit was not used for several reasons :

among them the discouraging initial analysis which indicated few

interesting differences and the feeling that the data set was not

rich enough in explanatory variables .

•

The application of the logit to five of the " agree-disagree" statements

summarized in the previous section is contained in Table 8 (Table 7

describes the variables used) . The five statements chosen for

analysis were those five which exhibited the largest differences in

the distributions between male and female answers ( i.e. , the three

significant ones and the two just approaching significance ) . Since

a number of reasonable sets of independent variables probably exist

that will allow the rejection or non-rejection of our hypothesis ,

the experimental steps used in choosing the independent variables

were strictly controlled . First , a number of models were tested
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and calibrated for the question which exhibited the highest chi

square difference between the sexes ( #16 on whether any transit

system could get people out of their cars ) . Then the model which

best explained responses to this question was calibrated to the other

four statements . For this reason , obviously , the independent variables

in all five models are identical ; for this same reason , not every

independent variable is significant, as measured by the t-test , in

every model . Since the purpose of this analysis is to test a

hypothesis about the significance of a single variable when included

in a reasonable multivariate model , however , the theoretical advantages

of this particular configuration seem to outweigh the slight im

provements in fit that could be obtained from more refined modeling.

As can be seen from Table 8 , the independent variables (other than

gender) chosen were household income , number of cars in the house

hold , employment status of the individual , and whether or not the

individual was capable of driving , or was particularly young or old .

The hypotheses behind the choices of these variables were fairly

straightforward . We theorized that as incomes , jobs , cars and

driving ability rose , so also would " pro -auto " or " anti - transit " types

of answers to our questions . It was expected that the inclusion of

these variables along with gender in a multivariate model would make

the gender variable fairly insignificant .

While the models themselves do a fairly good job of explaining the

agreement /disagreement to the statements , the coefficients (and the

significance of the gender variables in the analysis clearly show

that our null hypothesis of no significant male / female differences
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can be rejected) .

In four out of five cases , the sign of the gender variable remains

as it was before the multivariate analysis , and in three out of the

five , the sign is significantly in that direction . Only in the

analysis of question #16 (already referred to) does the negative

significance disappear , and in this case , the variable actually

switches sides and becomes significantly different from zero in the

opposite direction . It thus seems quite likely that differences be

tween the attitudes of males and females are indeed gender-based

since the attitudinal differences cannot be explained solely by the

standard socio- economic variables . The sole exception to this

conclusion , Question #16 - on getting people to give up their cars

is fascinating in and of itself. It was the only question on which

males and females actually came to different conclusions , and it also

was the only questions on which the "female " response switched sides

significantly after multivariate analysis was introduced .

In addition to analyzing attitudinal differences between males and

females , this study analyzed differences in observed behavior through

a trip frequency model . Table 3 presents observed trip frequencies

for males and females in zero , one and two or more car households .

These observations suggest that there may be significant differences

in the amount of travel by males and females . In order to test the

hypothesis of this paper , namely that travel behavior (and attitudinal )

differences are actually attributable to other characteristics that

are often a proxy for gender , trip frequency models were estimated .
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Several specifications were tried for both total and non-work trip

frequency models ; Tables 9 and 10 present the results . Work status

and the number of cars in the household or ability to drive a car

were the only consistently significant independent variables .

time work status was shown to increase overall trip making, as

expected , and to decrease non-work trip making , also expected . (Full

time workers have less time to make shopping trips , chauffeur child

ren, etc. ) The gender variable was more significant in the non-work

models than in the total trip frequency models . Such a result helps

substantiate a hypothesis of increase female travel in non-work

situations irrespective of work status or other influences . The

coeffiecient of the sex variable is positive (i.e. , females travel

more) in all models ; though the magnitude of the coefficient is small

relative to the other coefficients . This is to be expected and is in

keeping with preliminary results of other studies which found that

women travel more frequently than men .

Full

The results of the trip frequency models are inconclusive as to whether

sex is an important determinant of trip frequency . While the hypoth

esis that the coefficient of the gender variable is different than zero

can be rejected at the 95% confidence level for these models , it can be

shown to be consistently different from zero at levels slightly worse

than 95%. Since the estimated models have a poor fit , typical of

most frequency models , it seems likely that improved analytical

approaches will eventually yield better results . Of course , linear

regression is not a good functional form for a trip frequency model

because it assumes a continuous dependent variable , but the estimated

¦
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coefficients do provide some insights into travel behavior . The

disappointingly low fit of the regression models suggests that

estimation of limited dependent variable models to this data set might

not be worthwhile .

This research has shown the significant advantages of multivariate

analysis over single or dual variate analysis of gender-related differ

ences in travel behavior and attitudes . While the hypothesis

originally put forth in this study could not be confirmed , the

multivariate approach has proven to be valuable in undertaking such

studies . It is hoped that a major result of this paper is that
1

1

future work will benefit from the application of appropriate

multivariate techniques to the questions of differences in travel

behavior and attitudes between the sexes .
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SEX DIFFERENCES IN TRAVEL PREFERENCE AND DECISION MAKING

INTRODUCTION

Dr. Wilfred W. Recker

University of California , Irvine

Dr. Harry J. Schuler

University of Utah.

Travel demand and mode preference models traditionally have been

estimated for populations assumed to be homogeneous with respect to

decision making precesses . These forcasting models rely on descriptive

measures and averaging techniques to estimate parameters on the basis of

total sample results . Recent analyses provide evidence that these models

can mask variability associated with particular sub-groups in the total

sample leading to erroneous conclusions regarding the travel behavior for

the population (Nicolaidis and Krishnan , 1977 ; Nicolaidis , et al . , 1977 ;

Recker and Golob , 1976a , 1976b ; Recker and Stevens , 1977) .

In this paper , market segmentation techniques are introduced to examine

the travel decision structures of male and female residents of Orange

County , California . These decisions are analyzed for work trips to

evaluate perceptions and preferences for transportation alternatives in

the context of the evolving role of women in society .

Models of intended use of public transit are estimated for each segment

of the sample . Comparison of the results of the estimation indicate

significant differences in travel decision making processes of male and

female transportation consumers . Moreover, it is found that significant

differences in travel value structure exist within both segments of

the sample that can be related to socio-economic characteristics and

I
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social roles . The analysis points up important aspects of travel

choice for women which can be linked both to policy decisions and to

marketing strategies for public transit .

The Study Area

Orange County is a microcosm of suburban America . The geographical

size of the County is approximately 786 square miles . The county has no

dominant metropolitan center , only segmented markets , and its population

of nearly two million residents is broadly distributed among its 26 city

centers . Most of the population growth has occurred over the past 15

years , during which time the population more than doubled , with migration

accounting for over 70% of the increase . This large influx of population

has led to vast changes in urban form . During the period 1960-1977 , the

26 cities within the County experienced a 150% increase in population

density ; between 1970-1977 , this increase was about 25 % .

Public transit in Orange County has undergone tremendous growth .

During its first year of operation in 1972 , the Orange County Transit>

District (OCTD ) serviced 270,000 passengers ( 260,000 vehicle service

miles ) with 20 buses operating on a fixed route system .

At the time of the travel behavior/attitudinal survey used in this

study (November , 1976 ) , the level of service had grown to a total fleet

size of 334 buses servicing over 14,000,000 passengers per year

( 11,500,000 vehicle miles ) , including over 550,000 passengers ( 2,000,000

vehicle service miles ) on park - and ride , dial-a- ride , dial-a-lift , and

other community services .
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As a result of economic pressure associated with cost of living in

the County , the vast majority of women residents have , by necessity ,

entered the labor market . The stereotypical housewife /mother is

employed , and distinctions between men and women have decreased

significantly . As such , the area presents an excellent laboratory

for studying the evolving travel needs of women in contemporary society .

The Data Base

The primary source of data for this study is a countywide travel

behavior / attitudinal survey conducted by the Orange County Transit

District during the fall of 1976 . The number of respondents in this

survey is approximately 1,800 . From this total sample of respondents , a

random subsample was drawn containing persons with regular work trips

that indicated a strong intention to use transit and an equal number who

stated a strong intention not to use transit . The resulting sample size

was 864 individuals .

These individuals were then categorized by sex and by perceived

availability to transit and private automobile ( see Figure 1 ) . Detailed.

analyses were carried out only for the samples of male and female respon

dents who had both modes of travel available for their use , a sample of

169 females and 366 males .

In the analyses that follow , results quoted for the sample of male

respondents are based on the full 366 members ; however , these results

were also verified using random sub samples of 169 male respondents to

insure that sample size was not significantly influencing the results .
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Male and Female Perception Spaces

Survey respondents ' perceptions and attitudes were obtained in the form

of a five- point scale of agreement , ranging from "strongly agree"

(value of one ) to " no opinion " (value of three ) to " strongly disagree"

(value of five ) , with a battery of statements related to transit and its

use , as well as to general opinions and interests . These scales are

assumed to constitute measurements with equal appearing intervals .

statements are grouped in three major categories : 1 ) General Attitudes

Toward Transit , 2 ) Attitudes Toward Using Transit , and 3) General

Opinions and Interests . The actual questions used in the survey are

reproduced in the Appendix.

Male and female subjects ' ratings in each of the three categories were

factor analyzed using principal components analysis followed by varimax

orthogonal rotation . ( 9 ) The purpose of the factor analysis is two- fold :

1 ) to simplify the structure of the attitudinal data for subsequent

analysis , and 2 ) to identify the salient dimensions of perception for

comparison of the response patterns of male and female market segments .

To assure consistency in the analysis , the number of factors retained

in each case was determined by a comparison of the set of eigenvalues

of the associated correlation matrix with that obtained from repeated

sampling of random data matrices of like order . In the summaries of the

factor analyses , obvious abbreviations of the actual original variables

are employed .

Attitudes Toward Transit

The rotated factor structures associated with respondents ' general

attitudes toward transit appear in Tables la and lb. The first column

The

—
•
—
•
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identifies the subjective label attached to each factor and the percent

variance in the original measures accounted for by that factor . The

" variables" column lists the variables with loadings that are greater

than 0.5 on that factor . ( It is noted that other variables that may

significantly affect the subjective interpretation of the factor may not

appear in these and subsequent tables because of this arbitrary cutoff . )

The " variance " columns indicate respectively the strength and uniqueness

of the relationship of the original variables with the factors .

The five factors identified as significant to female respondents are

labelled : FAMILIARITY , SOCIAL CONSCIOUSNESS , VEHICLE CHARACTERISTICS ,

TIME , and SOCIAL STATUS . Alternatively , the significant factors for the

male counterpart group are labeled : ECONOMIC - ENVIRONMENTAL , TRANSIT USE ,

INFORMATION , TRANSIT COST , and TRANSIT CHARACTERISTICS .

The FAMILIARITY dimension identified in the female respondents ' factor

space consists principally of loadings on four original variables which

detail user knowledge regarding the transit system . In this factor ,

three information variables ( familiarity with route structure , bus stops ,

and system characteristics ) are linked to an accessibility variable .

Perceived accessibility to the system is thought to be directly related

to the amount of information available to the respondent .

Factor two identifies & SOCIAL CONSCIOUSNESS. dimension concerning the

perceived positive benefits associated with public transportation use .

Women with high scores on this factor perceive transit to be a viable

solution to the current transportation problem in urban areas and to be a

good public investment . In addition , environmental quality is thought to

be improved with increased transit use . As a result , the aggregate
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response pattern suggests that federal subsidies should be granted to

underwrite transit operations .

The third factor summarizes general attitudes toward particular VEHICLE

CHARACTERISTICS . A high score on this factor indicates that transit

is perceived as inadequate for shopping travel and is very often associated

with foul odors . Such respondents also believe that privacy is lost

with transit use , inconvenience occurs as a result of requiring exact

change fares and the benefits derived from listening to a radio are missing .

Factor four may be regarded as a TIME dimension . Three variables directly

related to the importance or value of time load on this particular

factor . A high score indicates transit service is perceived as slow and

vehicle schedules are believed to be inaccurate . The reliability of

transit to transport these respondents to predetermined destinations on

time is seriously questioned .

The fifth factor identified is associated with the SOCIAL STATUS of

transit riders . A high score indicates transit is perceived as an

inexpensive service well suited to the needs of low income groups .

Alternatively , people who drive expensive automobiles are judged to be

less likely to use transit . The combination of variables correlated with

this factor suggests that female respondents with high scores on this

factor identify with social roles and consume goods (or use services)

commensurate with perceived status .

Male attitudes toward transit exhibit a number of characteristics which

can be used to distinguish the two market segments ( see Table 1b ) .O
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Factor one in the male respondents ' factor space is labelled an ECONOMIC

ENVIRONMENTAL dimension . The economic considerations identified as

significant to the male respondents include loadings on variables that

denote the bus as less expensive to operate than the automobile .

Complementing these considerations are a set of variables that denote

adequate service characteristics . Individuals with high scores perceive

transit as convenient and comfortable , and riders are believed to escape

the stress associated with driving in heavy traffic . As such , transit is

believed to be a good public investment . On the environmental side ,

these individuals perceive transit use as reducing air pollution and

improving the overall quality of the environment .

Factor two is labelled a TRANSIT USE dimension . Male subjects with high

scores disagree with the remarks that senior citizens and children

are the main passengers on the bus and that transit is utilized only as a

last resort . This would suggest that such men believe that transit

ridership encompasses all age groups and that transit provides an alter

native to automobile use that is seriously evaluated .

The third factor identified is an INFORMATION dimension . This factor

is similar to the familiarity dimension identified in the female respon

dents ' factor space . However , it does not display the linkage between

level of information and accessibility noted with the segment of women

respondents .

Factor four details a TRANSIT COST dimension . Subjects with high scores

disagree with the remark that people who use transit should pay all of

its costs . This view is complemented by a response pattern that favors
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the use of federal monies to support transit operations .

The last significant factor in this analysis is labelled TRANSIT

CHARACTERISTICS . Male respondents with high scores believe that personal

privacy is lost with transit use and that bus service is slow . These

variables were also identified by female respondents in factors three and

four , respectively (see Table la ) .

Comparison of the factor structures of men's and women's general

attitudes toward transit is difficult . In general , there are few factors

for which the subjective interpretation could be considered clear .

However , several distinctions do appear to surface and call for further

investigation . First , it appears that women link the level of information

regarding use of public transit with their perception of accessibility

to transit . Lack of information is perceived as an impedence to using

transit . No such correspondence is noted for the group of male respondents .

Second , the segment of women respondents associates the payment of

federal subsidies to public transit with the realization of a social

good--protection of the environment , relief from congestion and solution

of the " transportation problem . " Among males in the sample , the question

of federal subsidies is linked to their perception of the cost of

using public transit , rather than to any public good derived from such

subsidies .

Attitudes Toward Using Transit

Interpretation of the factors associated with respondents ' attitudes toward

their actual use of public transit is much clearer than in the previous

case . The dimensions identified are summarized in Tables 2a and 2b

for female and male respondents , respectively .
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Three factors are identified as respesentative of the female respondents .

The first factor is labelled PERSONAL AUTONOMY . Three variables that

connote personal satisfaction associated with automobile use load

negatively on this particular factor . In addition , positive loadings

on two variables that present the bus as compromising personal comfort

and requiring additional travel time between locations supports this

interpretation . The combination of these sets of variables underlies

the importance of privacy and personal space associated with movement

patterns .

Factor two represents a SOCIAL ACCEPTABILITY dimension . Women with

high scores on this dimension believe transit to be unacceptable and

depend on the automobile . This response pattern is reinforced by

negative views regarding transit use by family and /or friends .

Factor three is labelled INFORMATION - PERFORMANCE ACCEPTABILITY . The

information summarized by this factor is in concert with the description

of the FAMILIARITY dimension associated with general attitudes toward

transit . Women with high scores indicate that transit is inconvenient

and that they would rather seek out another automobile ride before riding

the bus . Again , information to use the system is constraining . The poor

image of transit is thought to be directly linked to the dissemination of

information regarding transit operations . Such women do not perceive

transit as a viable alternative to the automobile .

The salient dimensions of male attitudes toward actual use of public

transportation are shown in Table 2b . Four factors are identified as

significant to male respondents and are labelled : SOCIAL ACCEPTABILITY ,

PERSONAL AUTONOMY , PERSONAL CONVENIENCE , and INFORMATION .
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The first factor alludes to the SOCIAL ACCEPTABILITY of public transit

and is very similar to that obtained for the sample of female respondents .

The second factor is labelled PERSONAL AUTONOMY and is also similar to

the corresponding dimension associated with the sample of female respondents .

Unlike their female counterparts who link information with transit performance

acceptability , male respondents view these characteristics as two , distinct ,

dimensions of transit . The INFORMATION dimension consists principally of

negative loadings on three variables (see Table 2b ) that denote user

knowledge regarding the transit system . Along the PERFORMANCE ACCEPTABILITY

dimension , high loadings of male respondents would imply disagreement

with remarks that transit is both unacceptable and inconvenient .
This

interpretation is supported by negative responses toward a third proposition-

to seek out an automobile ride before using transit , and their positive

responses to use public transportation if gasoline prices rose to one

dollar per gallon .

Attitudes Toward General Interests and Opinions

Male and female responses to a set of questions involving general interests

and opinions were also factor analyzed to determine compact psychographic

profiles that may influence travel desires and decisions . The results

of these factor analyses are summarized in Tables 3a and 3b . Five factors

are identified as significant to female respondents . These factors are

labelled : INNOVATION , COMPETENCY , HOUSEHOLD CONSERVATISM , ORDERLINESS ,

and LEADERSHIP . The factors identified as representative of the general
.

interest and opinion section of the attitudinal survey for the male

respondents include : COMPETENCY , HOUSEHOLD CONSERVATISM , INNOVATION , PAYMENT
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POLICY , ORDERLINESS , COST CONSCIOUSNESS , LEADERSHIP , CAUTION , and

INDEPENDENCE . A discussion of the implications of these factor

structures is not attempted .

Models of Behavioral Intention

Factor scores on the thirteen factors identified for the sample of female

respondents ( 5 factors associated with general attitudes toward transit ,

3 factors associated with attitudes toward using transit and 5 factors

associated with general interests and opinions ) and the eighteen factors

identified for the sample of male respondents ( 5 factors associated

with general attitudes toward transit , 4 factors associated with attitudes

toward using transit and 9 factors associated with general interests and

opinions ) were input as explanatory variables in logit models of intention

to use transit . ( 11 ) Respondents were queried as to the likelihood of

their using transit for their work trips if service compatible with their

work trip needs were provided . Their responses to this question were used

as values for the dependent variable in the maximum likelihood estimation

of the logit model .

Results of the estimation indicate that only three of the thirteen factors

associated with the sample of female respondents and five of the eighteen

factors associated with the sample of male respondents were significantly

determinant to the individual's stated intentions regarding future use

of public transit . This conclusion is based on significance tests of the

estimated values of the coefficients with rejection of the null hypothesis

at the 0.05 level .

In the case of the sample of female respondents , the estimated model
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of intended behavior correctly classified 70% of the individuals . Two of

the factors with coefficients that tested significantly different from

zero at the 0.05 level are associated with attitudes toward using

transit , the PERSONAL AUTONOMY and the SOCIAL ACCEPTABILITY dimensions ,

while the third is associated with general interests and opinions , the

ORDERLINESS dimension (see Table 4 ) . The estimated coefficients for all

other factors are not significantly different from zero at the 0.05

level . The coefficients of the three significant dimensions are all

plausibly signed and offer some insights to women's intended behavior

relative to transit use . Expectedly , along the PERSONAL AUTONOMY

dimension , strong desires for personal autonomy are likely to decrease

women's stated intention to use public transit , and concern with the

SOCIAL ACCEPTABILITY of using transit is also likely to result in a lower

probability of intention to use transit . It appears that the performance

characteristics of transit have little effect on women's stated intentions .

Factors aligned with these characteristics tested highly insignificant

as determinants associated with general interests and attitudes that are

significant in this choice situation . A proclivity toward order and

neatness is positively associated with the intention to use transit

among women workers in the sample . This can be explained by the

correspondence between the certainty imposed by the schedules , routes and

costs of public transit and the desire for order in contrast with the

travel flexibility associated with the private automobile . No dimension

associated with general attitudes toward transit tested significant in

the determination of intended behavior , reinforcing the conclusions of

other researchers that attitudes toward the actual use of an alternative ,
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rather than attitudes toward characteristics of the alternative , are the

proper determinants of choice .

Factors leading to intended behavior among the sample of male respondents

are more complex than the case for female respondents ( see Table 5 ) .

Five dimensions were found to be significant in determining behavioral

intention among male respondents and the resulting logit model correctly

classified 70% of these respondents ( a percentage equal to that for the

case of female respondents ) . As is the case with female respondents ,

individuals in the male sample base stated intended use of transit on

aspects of SOCIAL ACCEPTABILITY and PERSONAL AUTONOMY . However , unlike the

sample of female respondents , male respondents also appear to be influenced

significantly by their perceptions of the PERFORMANCE ACCEPTABILITY

associated with bus use and by the level of INFORMATION they have regarding

bus use . Understandably , along the PERFORMANCE ACCEPTABILITY dimension ,

feelings that use of public transit is inconvenient decrease the intention

to use buses . However , the model results indicate that the less information

a male respondent has regarding bus use the more likely he is to state

an intention to use public transit in the future . A possible explanation

for this result is that respondents with little information regarding

transit service are likely to be those who have never critically analyzed

the choice between private automobile and bus . Because the choice is

so remote to these respondents a positive response represents a " fail

safe" answer with no commitment , typical of " Would you .
. type of

questionnaires . In contrast with the results obtained with the sample of

female respondents , the ORDERLINESS dimension did not test as significant
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in determining male respondents ' intended behavior . Rather , the only

factor in the set associated with general interests and opinions that is

determinant to stated intention to use transit among male workers in the

sample is the INDEPENDENCE dimension . The likelihood of a positive

response to intention to use transit is inversely proportional to the

individual's self perception of his independence . This result is under

standable in light of necessary loss of personal control associated with

transit patronage .

A comparison of the model results for the male and female samples

indicates a degree of similarity in the two groups ' decision structures

regarding statements of intended use in that aspects of SOCIAL ACCEPTABILITY

and PERSONAL AUTONOMY appear to be important determinants of behavioral

intention . However , significant differences are also apparent . Whereas

women's behavioral intention appears independent of convenience and

service characteristics of transit , male respondents are influenced

significantly both by their perceptions of personal convenience of

using transit and its performance characteristics as well as by their

familiarity with the transit system . The desire or need to live in an

ordered environment is also influential in women's stated preference for

transit .
For men , this aspect appears unimportant while perceptions

of personal independence play an important role .

Market Segmentation

To obtain a clearer understanding of the potential market for public

transit , each of the two samples (male and female ) with both modes

available was segmented into groups that are relatively homogeneous with
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respect to group members ' profiles along those dimensions that are

significantly determinant to stated intention to use transit . A

k -means clustering algorithm was used in the segmentation using both the

Wilks Lambda and a pseudo F-ratio as criteria for determining the proper

number of natural groups . ( 1 )

The sample of female respondents was segmented into four homogeneous

groups with respect to members ' scores on the three factors found to be

important in the determination of behavioral intention , PERSONAL

AUTONOMY , SOCIAL ACCEPTABILITY and ORDERLINESS . The centroids for each

group are shown in Table 6 .

Group 1 is composed of women who are characterized as being relatively

autonomous individuals with little concern for an ordered environment .

Members of this group are highly unlikely to become transit patrons

in the future (over 60% of the members of this group actually stated

this ) .

While similar to their counterparts in Group 1 along the SOCIAL

ACCEPTABILITY and ORDERLINESS dimensions , members of Group 2 differ

markedly on the PERSONAL AUTONOMY dimension . The highly non- autonomous

inclinations of the members of this group make them prime candidates for

becoming transit patrons (approximately 75% of this group indicated they

would likely use transit if compatible service were provided ) .

The relatively high score on the ORDERLINESS factor associated with

Group 3 is offset by their extreme concerns about the SOCIAL ACCEPTABILITY

of bus travel (over 60% of the women in this group indicated that they

would be highly unlikely to use transit in the future ) .
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Finally , Group 4 appears to be the most likely potential market for

public transit (with approximately 75% of the membership stating that

they would be highly likely to use transit if compatible service were

provided ) . The centroids for this group are the most favorable of all

groups for bus use along two of the three determinant dimensions , SOCIAL

ACCEPTABILITY and ORDERLINESS .

The results of the cluster analysis suggest that distinct marketing

strategies are appropriate for each of the four groups identified . For

women in Group 1 , for example , any successful marketing strategy must be

directed toward improving perceptions of privacy and personal comfort

associated with bus travel . For women in Group 3 , on the other hand , a

marketing strategy aimed at dispelling the belief that it is socially

degrading to ride the bus and emphasizing the punctuality and dependability

of bus travel is more appropriate .

A similar analysis was performed on the sample of male respondents that

had both transit and auto available . The cluster analysis of respondents

with respect to scores on the five factors determinant to their intended

behavior ( the SOCIAL ACCEPTABILITY , PERSONAL AUTONOMY , PERFORMANCE

ACCEPTABILITY , INFORMATION and INDEPENDENCE dimensions ) resulted in four

homogeneous groups with centroids shown in Table 7 .

The men in Group 1 can be characterized as highly independent , disliking

transit both because of loss of personal control and personal inconveniences

associated with traveling by bus . Approximately 65% of the men in this

group voiced no intention to use transit .
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The members of Group 2 differ markedly from their counterparts in

Group 1 along the PERSONAL AUTONOMY dimension . Whereas members of

Group 1 voiced strong concerns for personal autonomy , men in Group 2

were the least concerned of all groups about this aspect . This character

istic is the dominant reason over 57% of the members of this group

indicated they would use transit .

Members of Group 3 are the least independent of the male groups . This ,

together with their relatively high opinion of the convenience of transit,

led to a 62 % favorable response to using transit .

Group 4 is characterized by an extremely low opinion of the SOCIAL

ACCEPTABILITY of bus travel . Consequently , 58% of the men in Group 4

indicated they would not use transit in the future .

As in the case of the groups of female respondents , obvious marketing

strategies can be associated with each group of male respondents .

Socio -Economic Characteristics

The final phase of the analysis examined the interrelationships between

each homogeneous sub- group ( identified in Tables 6 and 7 ) on the basis

of socio-economic variables . Empirical research suggests that travel

behavior is directly related to the characteristics of individuals

( Hathaway , 1975 ; Nicolaidis and Dobson , 1975 ; Sommers , 1970 ; Tardiff ,

1974 ) . Socio-economic variables , motives and personality , and perceived

status are all important to understanding variations in travel behavior .

The household data profiles of the four homogeneous groups found in

the female sample appear in Table 8 . Displayed in this table are : the
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likelihoods that typical members of each group will become transit

patrons , the distinguishing attitudes associated with members of each

group and socio- economic profiles of members of each group . The

information is not inclusive and has been summarized to present profiles

typical of modal responses .

Group 1 is composed of women characterized as either single (28% ) or

divorced ( 21 % ) and living in childless households ( 55 % ) .
These women are

relatively young ( 30 % are less than 24 years , 49 % are 25-44 years ) and

work primarily in professional ( 27 % ) or services ( 20% ) industries . А

sizeable proportion of this group attended or graduated from college

( 67 % ) . A sizeable percentage of women in this group classify themselves

as " head of household" ( 31 % ) , while few ( 10 % ) live alone .

Most women in Group 2 are married ( 57 % ) and live in households with

one or two children ( 50% ) . However , this group also contains the highest

percentage of women who live alone ( 24 % ) and who are female heads of

household ( 36 % ) . Respondents are relatively young ( 22 % are less than 24

years , 53% are 25-44 years ) and work primarily in clerical ( 21 % ) or

service ( 23% ) positions .

Group 3 contains the highest percentage of married women ( 70 % ) .

Virtually none of these women live alone and the majority live in

households with one or two children ( 46% ) . This group also contains the

highest percentage of women over 45 years of age ( 30 % ) as well as the

lowest percentage that attended college ( 39 % ) .

The fourth group is characterized by married households ( 50 % ) with
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one or two children ( 43% ) and the youngest age distribution of the four

groups . This group also contains the highest percentage of women who

have attended college ( 76% ) and , correspondingly , occupations are

primarily in professional ( 37% ) fields .

While cell size restrictions do not permit adequate statistical

confidence to support the contention that differences in these socio

economic characteristics are directly linked to attitudes toward travel

alternatives , certain patterns are apparent in Table 8 that warrant

further testing with larger samples . First , the attitudinal profiles

of Group 1 , which is composed of unlikely candidates for transit

patronage and Group 2 , which contains likely candidates , are similar with

the exception of their need for assurance of personal autonomy in the

travel model . The primary socio-economic distinctions between these two

market segments lie in the number of one-person households and in the

occupational profiles associated with each of these groups . Whereas a

typical member of Group 1 may be a well- educated young woman professional

unmarried and with no children but living either as part of a couple or

with a roommate , the corresponding member of Group 2 is also young ,

well-educated and unmarried , but is much more likely to be either living

alone or with one or more children and employed in lower paying laborer

or clerical positions .

More striking differences in socio-economic characteristics exist

between Groups 3 and 4 , which differ in their attitudes toward using

public transit only in their concern regarding social status .
The

representative woman of Group 3 is typically an older , not well-educated ,

woman who is the spouse of the head of household . Women in Group 4 ,
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conversely , tend to be well-educated , young women professionals .

Male respondents ' household data profiles for the four homogeneous

groups described in the previous section , appear in Table 9 .
The men in

Group 1 are characterized as married (63% ) and living in childless

households ( 53% ) . Respondents ' ages are evenly distributed across all

classes and principal occupations are in either professional ( 28% ) or

service (18 % ), industries .

Most males in Group 2 are married ( 78% ) and live in households with

one or two children (40% ) . These men are relatively older than their

counterparts in other groups (69% are more than 35 years ) and work

primarily in professional ( 30% ) or craftsmen ( 20% ) fields . The highest

percentage of college graduates ( 36 % ) is identified with this particular

group .

Similarly , the majority of males in Group 3 are married (62% ) and live

in households without children ( 52 % ) . However , unlike their counter

parts in Group 2 , males in Group 3 are relatively young ( 33% are less>

than 24 years , 47% are 25-44 years ) and work as laborers ( 12% ) or in

service (20% ) and professional (23% ) fields . Reported incomes in this

group are relatively low (43% earn less than $15,000 ) .

The fourth group is characterized by married ( 67% ) , childless (48% )

households and male respondents are relatively older ( 32% are more than

45 years ) . Education levels are high ( 38% attended college , 26% are

college graduates ) and occupations are primarily in service ( 23% ) , crafts

( 19 % ) , and professional (17% ) fields . Reported incomes are relatively

high ( 53% earn more than $20,000 ) .
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A comparison of socio-economic characteristics of the four groups of

male respondents indicates there is much less variation in these

characteristics between groups than is apparent with the corresponding

groups of female respondents . While no definite conclusion can be

derived , it appears that women's attitudes influencing travel choice

decisions are more sensitive to social and household roles than are those

of men .

Conclusions

Comparisons of factors and other variables determinant to travel

decision making were examined for two markets segmented on the basis of

sex and auto- transit availability . Significant differences in perception

and in the travel decision making processes were documented for each

market segment .

Differences between men's and women's perception of transit appear to

be mostly subtle . The most important distinction between male and female

perceptions of transit is that women appear to interpret level of infor

mation regarding use of transit as part of an impedence to using transit .

Among female respondents , behavioral intention appears independent of

convenience and service characteristics of transit . Alternatively , male

respondents are influenced significantly both by their perceptions of the

performance characteristics of transit as well as by their familiarity

with the transit system . Both male and female respondents indicate a

degree of similarity in decision structures regarding statements of

intended use that connote social acceptability and personal autonomy .

Socio- economic variables were examined as another source of explanation
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of travel behavior . Among women , differences in household data

profiles appear to be linked to attitudes toward using public transit .

Among male respondents , such correspondence was not evidenced .

It is concluded that travel demand forecasting models that rely on

time and cost descriptors and/or base parameter estimation on total

sample results may exclude important aspects of travel choice for women .

More importantly , perhaps , the evidence suggests that not only are there

significant differences between men's and women's travel desires , but

there are also significant differences among the population of women

travellers themselves .
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TRAVEL PATTERNS AND BEHAVIOR OF WOMEN

IN URBAN AREAS

Dr. Lalita Sen

North Carolina A & T State College

I. Introduction

The preponderance of women as transit users have been indicated by many

previous studies . Yet there have been few systematic attempts to analyze ,

if in fact there are major differences between the travel behavior , atti

tude and perceptions of men and women ; and if public transportation policies

should in fact reflect the needs of this particular segment of the market .

This research therefore will focus on the travel behavior , attitude and

perceptions of women and provide answers to the following :

( 1 ) Is there any substantial difference between men and women in their

travel behavior , attitude and perceptions toward transportation ? If there

is , in what respect do they differ ?

( 2 ) Do factors such as income , age or stage in the life cycle , or educa

tion influence women's perceptions and travel behavior ?

( 3 ) If women are taken as a market segment , what are the factors which

can explain their travel behavior attitude and perceptions toward trans

portation ?

A significant outcome of the research will be to show if men and women have

different or similar behavioral characteristics and if there is any signifi

cant difference , then isolating factors which can explain the difference

should help to focus on problem with current transportation systems and

needs for differential planning for the future .

Focusing on women's travel needs if different from men is an important
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issue for public transportation systems , in desperate need to increase

ridership and develop a broader public appeal . Future population pro

jections indicate the rapid increase in the percentage of women , espe

cially elderly women with special transportation needs .
These estimates

can be combined with the anticipated energy shortage and the results need

to reduce the use of the private automobile . It is even more imperative

to ascertain the needs of a substantial majority of this future potential

market for the public transportation sector .

II . Study Results.

A. Data Base

This study is based on a data set collected in the Richmond SMSA in 1977 .

A sample of about 500 individuals , both men and women , were selected using

a stratified three stage probabilistic sampling technique to separate low

and middle income households . After stratifying the area into an inner

low income zone ( Zone I ) and an outer middle income ( Zone II ) , a random

sample of 10 pairs of census tracts was selected (without replacement )

from each zone . At the second stage a systematic sample of one pair of

households was chosen from each block .

The instrument for data collection was pretested and designed to obtain

responses on use and attitudes towards various modes of transportation in

cluding the transit facilities in the city , general travel behavior , and

background socio-economic data on the individual and the household .
In

selecting individuals in the household , an attempt was made to interview

an even distribution of males and females over eighteen years of age in

each zone as well as to have an equal representation from each zone .

Preliminary analysis of the data indicated that Zone I is composed primarily
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of black and low- income residents with low levels of education , while Zone

II is inhabited primarily by white , higher- income , and more educated resi

dents . There also appears to be a higher proportion of elderly and handi

capped individuals in Zone I. In Zone I , 52.6 % of the individuals are

unemployed , retired or are housewives , and 27.5 % of the residents do not

have access to a car . In Zone II , 46.7% are unemployed , retired or are

housewives , and only 5.1% have no access to a car . These characteristics

are reflected by the fact that Zone I residents tend to make use of other

modes other than the car more often than Zone II residents . As a result ,

dissatisfaction with the public transportation services currently available

is expressed mostly by Zone I residents who are also in favor of improving

services . Zone II residents rarely use any other means besides the car ,

appear to spend less time in travel for various activities , and appear to

be least affected by the existing transit services . Finally , if income is

used as a major characteristic , there appears to be some major difference

in the travel patterns and needs between the income groups .

While the results of the analysis by zone did not indicate any strong in

fluence of sex as a factor explaining behavior , attitudes , or preceptions ,

it did indicate that females tend to rely on and use public transportation

services more frequently than do the males in the sample .

B
.

Sex as a Determining Factor

An initial need is to determine whether or not there is any substantial

difference in the characteristics , travel behavior patterns , attitudes and

perceptions between men and women . To do this the chi- square test was

applied to the bi-variate distributions of sex by the appropriate variables ,

with a total of 301 females and 202 males in the sample .

419



For socio- economic and other general characteristics of the sample , there

appears to be few significant differences between male and female population

of the sample . Those characteristics which do differ significantly are

driver's license , ownership of car , length of residence in the third location

in the past , occupation and physical handicap status . Of these five charac

teristics where females appear to be significantly different than males ,

perhaps the most unexpected is that of physical handicap . A much higher

percentage of the females appear to have some physical handicap out of the

total of 12.7 % of handicapped individuals in the sample . The remaining

characteristics are as expected ; 32.2% of females do not have driver's

license compared to only 15.3% of the men . This may be an explanation of

the fact that almost 40% of the women do not own cars but use cars belonging

to relatives . Furthermore , a very high percentage of the females are either

housewives , retired or unemployed and therefore unlikely to have the need or

the ability to own and maintain a car . Of the smaller percentage employed ,

most women work in offices , in schools as teachers , or in some semi-professional

work . Lastly , to the extend past residential location is significant , the

females appear to have had more stable residential patterns than the men .

While there are few significant demographic differences between the men and

women , the differences are more pronounced in their travel behavior ( summarized

in Figure 2 ) . The major areas of difference appear to be in the mode of travel

for different trip purposes as well as the frequency of use of different modes .

From the statistics it is clear that females tend to make a greater use of

other modes besides their own car , especially the bus , or the cars of rela

tives , for trips that are made generally more often by the women in the house

hold , such as grocery trips , visits to medical facilities , household and

clothes shopping , church , etc. Females clearly use the bus and taxis more
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FIGURE 2

AREAS OF SIGNIFICANT DIFFERENCES BETWEEN THE TRAVEL BEHAVIOR

OF MEN AND WOMEN

Use of Own Car Other Means Chi Square

Mode of Travel

To church

Female

Male

58.2%

78.4%

41.8%

21.6%
20.63361

To visit friends
Female

Male

55.5%

69.7%

44.5%

30.3%

19.43984

For medical trips

Female

Male

59.0%

76.8%

41.0 %

23.2%

22.60105

For household and

clothes shopping

Female

Male

62.2%

76.7%

37.8%

23.3%

17.93570

For groceries
Female

Male

64.0 %

76.0 %

36.0%

24.0 %

12.71164

For professional

meetings

Female

Male

72.0%

83.3%

28.0%

16.7%
11.00240

*

To work

Female

Male

55.6%

73.2%

44.4 %

26.8%

21.55166

Especially as car passenger or bus

Percentage Frequency Chi Square

Frequency of Travel

To medical

facilities

Female

Male

71.2%

60.5%

Go 3-4 times a year 11.57907

By bus

Female

Male

30.3%

24.4%

Use it at least once

a month

17.39410

By taxi
Female

Male

11.7%

6.9%

Use it at least once

a month

15.84637

By car

Female

Male

54.5 %

74.3 %

Use it daily 26.80213

Reason for not

walking more

Female

Male

5.9%

13.7%

Dislike walking with

remaining % stating

other reasons

11.92089
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frequently while men make more use of the car . Likewise , walking is more

frequently avoided by men than women . From these differences it is clear

that women are more likely to make use of some form of public transportation

for any number of trip purposes than men . This can partly be explained by

the fact that a higher proportion of females live closer to the bus stop .

The previous conclusion is further reinforced by the areas of significant

differences in attitude and perceptions between the sexes (Figure 3 ) . Al

though numerous questions regarding attitude towards different modes , es

pecially transit , were asked , only a few areas indicated any significant

difference between the responses of men and women . Figure 3 clearly re

inforces the more positive attitude of women towards the transit system , as

well as their greater use of transit , which inconvenienced them during a city

transit strike in December 1976 . The less favorable attitude of men toward

transit is additionally proven by the higher levels of dissatisfaction indi

cated by men on variable social climate in the bus .

Summarizing the impact of sexual differences in their travel behavior ,

attitude and perceptions , the results clearly endorse the viewpoint that

women are more likely to use some form of public transportation than men ,

both for work and discretionary trips and have a more favorable attitude

toward transit and the use of public funds to subsidize transit . These

differences can partially be explained by the characteristics of the women

in the sample .

III . Factors Affecting the Travel Behavior , Attitudes and Perception of

Women

Since there are some significant differences between the travel behavior of

men and women , it is important to isolate and identify those factors which

423



F
I
G
U
R
E

3

A
T
T
I
T
U
D
I
N
A
L

A
N
D

P
E
R
C
E
P
T
I
O
N

D
I
F
F
E
R
E
N
C
E
S

B
E
T
W
E
E
N

M
E
N

A
N
D

W
O
M
E
N

G
o
o
d

o
r
B
e
t
t
e
r

F
a
i
r

t
o
W
o
r
s
e

C
h
i

S
q
u
a
r
e

C
o
s
t

o
f

t
r
a
n
s
i
t

f
a
r
e

F
e
m
a
l
e

M
a
l
e

3
5
.
2

% 3
2
.
5

%

6
4
.
8

% 6
1
.
5

%

1
0
.
1
5
8
9
8

N
e
a
r
n
e
s
s

t
o
b
u
s

s
t
o
p

F
e
m
a
l
e

M
a
l
e

6
8
.
4

% 5
8
.
3

%

3
1
.
6

% 4
1
.
7

%

9
.
6
8
8
0
5

Y
e
s

N
o

W
i
l
l

t
r
a
n
s
i
t

b
e

u
s
e
d

m
o
r
e

i
f
p
r
o
b
l
e
m
s

a
r
e

c
o
r
r
e
c
t
e
d

F
e
m
a
l
e

M
a
l
e

6
6
.
9

% 5
1
.
8

%

3
3
.
1

% 4
8
.
2

%

4
.
4
1
5
9
9

S
h
o
u
l
d

p
u
b
l
i
c

f
u
n
d
s

b
e

u
s
e
d

f
o
r

t
r
a
n
s
i
t

F
e
m
a
l
e

M
a
l
e

7
7
.
6

% 6
2
.
1

%

2
2
.
4

% 3
7
.
9

%}
1
2
.
0
8
7
2
2

A
f
f
e
c
t
e
d

b
y

t
r
a
n
s
i
t

s
t
r
i
k
e

F
e
m
a
l
e

M
a
l
e

2
9
.
6

% 1
8
.
0

%

7
0
.
4

%)
7
.
9
8
0
7
1

8
2
.
0

%

I
n
c
o
n
v
e
n
i
e
n
c
e

o
f

s
t
r
i
k
e

F
e
m
a
l
e

M
a
l
e

4
1
.
9

% 2
8
.
5

%

5
8
.
1

% 7
1
.
4

%
1
3
.
0
1
1
4
5

777



appear to be critical in explaining women's behavior and attitudes . In most

behavioral studies , income , occupation and the stage in the life cycle appear

to be important . To test for the significance of these factors in explaining

women's travel behavior , the chi-square test was applied on the effect of

income , age and occupation on all behavioral , attitudinal and perception

variables for only the female population of the sample . Since education is

highly correlated with occupation , age , and income the effects of education

were not analyzed separately . Household income was considered extremely

important in determining car ownership and availability , while age can be con

sidered as an appropriate surrogate measure for the stage in the life cycle

and in turn influences the behavior . Lastly , occupation is also an additional

indicator of travel needs and will influence the frequency and location of

discretionary and non-discretionary trips .

If the effect of income is analyzed against the socio-economic character

istics of the women , higher purchasing power , higher car ownership and avail

ability , higher levels of education , and race shows up as significant for

the higher income households . What is , however , unexpected is that the

higher income households also appear to have somewhat larger household size

which may be the result of higher earning capacity of a few members , or a

greater number of earning members in the household . It is also somewhat

unexpected that higher income households own more older cars . More surpris

ing is the evidence that lower income households appear to have a higher

percentage of physically handicapped women .

Income affects women's choice and frequency of use of various modes for

both discretionary and non - discretionary trips . The lower income women make

use of other modes besides the car , travel longer for trips to church , and
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the modal choice is determined by convenience as well as necessity . Car use

by low income women is limited due to nonavailability , while taxi use is much

higher in spite of the expense . Higher income women generally use the car

more often , but appear to make fewer trips for those trip purposes which

are significant with respect to income . Reasons for less frequent use of

various modes appear to be inconvenience .

Attitude is also affected by income ( Figure 4 ) . Variables which stand out

as being significant are primarily those related to the use of and attitude

towards various specific characteristics of the mass transit service available

in the Richmond area . Lower income women are more positive towards certain

transit service characteristics and find it less inconvenient to use transit

for various trip purposes than do higher income women . The only negative

reaction of low- income women appears to be in the increased fare after the

transit strike , and the inconvenience caused by the strike . Clearly this is

another indication of their greater dependence on transit for transportation .

To measure the impact of age on behavior , attitude and characteristics , the

sample was subdivided into four age categories in an attempt to reflect

different life cycle stages ; 18-25 , 26-45 , 46-65 , 66 years and over , and chi

square tests applied to the bi-variate distributions between age and all

other variables . From Figure 5 it is clear that age is related to many of

the same characteristics as with income . This is reinforced by the strong

inverse relationship indicated between age and income . What is perhaps un

expected is the similarity in travel expenditure of the very old and youngest

women in the sample . The women in the middle age range clearly spend more .

The significant travel behavior characteristics which are related to age

( Figure 6 ) are somewhat similar to those which are affected by income with

426



L
e
v
e
l

o
f S
i
g
n
i
f
i
c
a
n
c
e

C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

R
e
l
a
t
i
o
n
s
h
i
p

t
o
I
n
c
o
m
e

C
h
i

S
q
u
a
r
e

R
e
l
i
a
b
i
l
i
t
y

o
f
b
u
s

s
e
r
v
i
c
e

3
0
.
4
5
.
4
0

.
0
0
2
4

R
e
s
p
o
n
s
e
s

a
r
e

m
o
r
e

p
o
s
i
t
i
v
e

w
i
t
h

h
i
g
h
e
r

i
n
c
o
m
e

w
o
m
e
n

.

C
o
s
t

o
f

f
a
r
e

2
2
.
0
5
0
4
9

.
0
3
7
0

R
e
s
p
o
n
s
e
s

a
r
e

m
o
r
e

n
e
g
a
t
i
v
e

w
i
t
h

l
o
w
e
r

i
n
c
o
m
e

w
o
m
e
n

.

C
l
e
a
n
l
i
n
e
s
s

o
f
b
u
s

3
5
.
8
7
4
3
9

.
0
0
0
3

R
e
s
p
o
n
s
e
s

a
r
e

m
o
r
e

p
o
s
i
t
i
v
e

w
i
t
h

l
o
w
e
r

i
n
c
o
m
e

w
o
m
e
n

.

8
.
9
3
5
7

.
0
3
0
2

R
e
a
c
t
i
o
n

t
o

p
o
s
s
i
b
i
l
i
t
i
e
s

o
f

i
n
c
r
e
a
s
e
d

u
s
a
g
e

o
f

t
r
a
n
s
i
t

ifi
m
p
r
o
v
e
d

M
o
r
e

p
o
s
i
t
i
v
e

r
e
s
p
o
n
s
e
s

b
y

l
o
w
e
r

i
n
c
o
m
e

w
o
m
e
n

.

L
o
w
e
r

i
n
c
o
m
e

w
o
m
e
n

m
o
r
e

a
f
f
e
c
t
e
d

.
2
7
.
3
9
3
5
5

.
0
0
0
0

R
e
s
p
o
n
s
e

t
o
t
h
e

e
f
f
e
c
t

o
f

s
t
r
i
k
e

F
I
G
U
R
E

4

A
T
T
I
T
U
D
E
S

O
F
W
O
M
E
N

W
H
I
C
H

A
R
E

S
I
G
N
I
F
I
C
A
N
T

W
I
T
H

R
E
S
P
E
C
T

T
O

I
N
C
O
M
E

I
n
c
o
n
v
e
n
i
e
n
c
e

o
f

t
r
a
n
s
i
t

s
t
r
i
k
e

L
o
w
e
r

i
n
c
o
m
e

w
o
m
e
n

m
o
s
t

i
n
c
o
n
v
e
n
i
e
n
c
e
d

.
2
0
.
0
6
2
9
9

.
0
0
2
7

R
e
a
c
t
i
o
n

t
o

i
n
c
r
e
a
s
e
d

f
a
r
e

3
9
.
3
7
2
6
4

.
0
0
0
0

L
o
w
e
r

i
n
c
o
m
e

w
o
m
e
n

p
a
y

m
o
r
e

a
n
d

m
a
k
e

f
e
w
e
r

t
r
i
p
s

.

2
9
.
8
9
8
7
2

.
0
3
8
4

A
l
l
o
c
a
t
i
o
n

o
f

i
n
c
r
e
a
s
e
s

o
n

i
n
c
o
m
e

L
o
w
e
r

i
n
c
o
m
e

w
o
m
e
n

w
o
u
l
d

a
l
l
o
c
a
t
e

i
t
t
o

i
t
e
m
s

s
u
c
h

a
s
h
o
u
s
i
n
g

,f
o
o
d

a
n
d

c
l
o
t
h
i
n
g

.

H
i
g
h
e
r

i
n
c
o
m
e

w
o
m
e
n

w
o
u
l
d

h
a
v
e

a
n

i
n
c
l
i
n
a
t
i
o
n

t
o
a
d
d

t
o

s
a
v
i
n
g
s

.

3
9
.
4
4
7
1
3

.
0
0
0
1

A
t
t
i
t
u
d
e

t
o
w
a
r
d
s

u
s
e

o
f

t
r
a
n
s
i
t

f
o
r

s
o
c
i
a
l

v
i
s
i
t
s

T
h
e

d
e
g
r
e
e

o
f
i
n
c
o
n
v
e
n
i
e
n
c
e

i
n
c
r
e
a
s
e
s

w
i
t
h

i
n
c
r
e
a
s
e
d

i
n
c
o
m
e

o
f
w
o
m
e
n

.

U
s
e

o
f

t
r
a
n
s
i
t

d
u
r
i
n
g

r
u
s
h

h
o
u
r
s

3
0
.
0
6
8
1
6

.
0
0
2
7

I
n
c
o
n
v
e
n
i
e
n
c
e

i
s
f
e
l
t

m
o
r
e

b
y

h
i
g
h
e
r

i
n
c
o
m
e

w
o
m
e
n

.

427



FIGURE S

THE GENERAL CHARACTERISTICS WHICH ARE SIGNIFICANT WITH RESPECT

TO THE AGE OF THE FEMALE POPULATION

Characteristics Relationship to Age

Driver's license Older women are less likely to have driver's license.

Availability of car Older women have fewer cars available to them .

Age of car Older women are more likely to own older cars .

Car ownership Older women are less likely to own car .

Occupation Older women are more likely to be housewives or retired

while younger women are evenly distributed between

being housewives , unemployed, office workers, or teachers.

Period of current employment Older women have worked longer in their present employment.

Length of residence in current residence The older women have lived longer in current residence .

Ownership of residence Older women are more likely to own their residence .

Monthly expenditure on housing Older women pay less on housing while younger women pay

a greater range of housing costs .

Monthly expenditure on food The very old and young women pay less for food than those

women in the middle stages of the life cycle .

Monthly expenditure on travel The very old and young women spend less than other women .

Income Older women have lower household incomes than younger women.

Race There is a higher percentage of black and American Indians

among the younger women.

Education Younger women are generally more educated .

Physical handicap There are greater numbers of older handicapped women.
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FIGURE 6

TRAVEL BEHAVIOR CHARACTERISTICS WHICH ARE SIGNIFICANT WITH

RESPECT TO THE AGE OF THE FEMALE POPULATION

Characteristics Relationship to Age

Mode of travel to the following :

Medical visits
Older women are less likely to drive, and more

likely to get rides or use transit or taxis .
Social service agencies

Household and clothes shopping
The very old and young women are less likely

to drive .
Grocery shopping

To baby sitters Younger women are more likely to drive than

be driven or use other modes .

Travel time for the following :

To visit friends Older women are likely to travel longer .

Household and clothes shopping

Younger women are more likely to travel longer.

To baby sitters

Frequency of trips

To grocery store

More younger women go more frequently .

For vocational training

By car

}
Younger women use these modes more frequently.

By bicycle

Reason for using car Younger women prefer the convenience while

older women find it a necessity .

Reason for not traveling by car pool Most younger women stated non - availability as

the reason , while older women gave other reasons

for non - use .
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the exception of mode of travel to social service agencies , mode and travel

time to babysitters , and frequency of trips for vocational training . Clearly

all these activities tend to be concentrated amongst certain age groups .

Frequency and reasons for certain modal use again reflects the preferences

for certain modes by different age groups . In measuring the impact of age

on attitudes and perceptions , various service characteristics of the transit

company , issues related to the strike , and reaction to taxis as a mode , came

out to be important (Figure 7 ) . Generally older women had a positive

attitude towards transit , as compared to younger women who were most fre

quently negative or indifferent . From the analysis of the effect of age on

all the variables ; it is clear that there are some areas of behavior ,

attitude and perceptions which are clearly affected by age .

To test for the impact of occupation , a frequency distribution of all

occupation categories was used to identify six distinctive occupation

categories for the female population ; housewife , retired , unemployed ,

professional , semi-professional ( semi-skilled and blue collar workers ) ,

and others . These six categories were ten utilized for the bi-variate

distributions between occupations and all other variables to test for de

pendence , using the chi-square test . Significant relationship between

occupations and other variables show up some of the same characteristics

as with income ( Figure 8 ) . However , since the occupation categories are

more distinct , it is harder to establish a general pattern for the relation

ship . The travel behavior characteristics which appear to be important

( Figure 9 ) are again similar to that indicated by income groups .
Although

the modal choice appears to be more definite by occupation groups .

Significant relationships between attitudes and occupation of women show
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FIGURE 7

ATTITUDINAL CHARACTERISTICS WHICH ARE SIGNIFICANT WITH

RESPECT TO AGE OF THE FEMALE POPULATION

Characteristics Relationship to Age

Reliability of the bus service

Cost of bus fare

Cleanliness of bus More negative response from younger women .

Comfort

Courtesy of drivers

Transit-transfer system The younger women are more neutral .

Early departure of bus from stop

near home

The younger women felt that departures were earlier

than scheduled .

Overall rating of bus service Older women were more positive .

Manner in which the strike affected

respondants

Younger women reported difficulties in transportation

while older women were affected in their essential

travel needs.

Impact of increased fare The younger and the very old women were not affected ,

the former decreased usage of the bus and the latter

paid more.

Could the strike have been settled

earlier

The young and the very old definitely felt that it could

have been resolved sooner.

Attitude toward the transit strike The older women were against it while younger women

were for it .

Dissatisfaction with the lack of

comfort on the bus

Younger women are more dissatisfied .

Dissatisfaction with the lack of

privacy

Attitude toward the transit system

available Younger women are negative or indifferent, older women

are more positive.

Attitude toward taxis

Older women would continue to use it .Reaction to continued use of transit

with an increase in income
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FIGURE 8

SIGNIFICANT RELATIONSHIP BETWEEN OCCUPATION

AND VARIOUS GENERAL CHARACTERISTICS

Characteristics Relationship with Occupation

Household size
Housewives have larger household size than various

employed women .

Driver's license Retired women are least likely to have a license.

Availability of cars Unemployed women are most likely to have no cars

available.

Age of car Women employed in the other category are most

likely to own new cars .

Ownership of car Professional women are most likely to own their cars.

Expenditure on housing Professional women and housewives pay more for

housing and retired and unemployed women pay

the least .

Expenditure on travel Retired or unemployed women spend the least on

travel .

Income Retired or unemployed women have the lowest income.

Race There is a high percentage of non -whites in the

unemployed , semi-professional and other employment

categories .

Education Professional women have the highest level of education.

Physical handicap There is a higher percentage of retired or unemployed

women who have some handicap.
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FIGURE 9

SIGNIFICANT RELATIONSHIP BETWEEN TRAVEL BEHAVIOR AND OCCUPATION

Characteristic Relationship with Occupation

Mode of travel to church

Unemployed or retired women use cars of relatives.

Mode of travel for entertainment

Travel time to entertainment

facilities

Unemployed and retired women travel the shortest

distance .

Mode of travel to medical facilities Bus is used most often by unemployed or semi

professional women .

Travel time to medical facilities Retired or semi - professional women travel for longer time.

Mode of travel for clothing and

household shopping

Relative's car or the bus is used most by retired or

unemployed women .

Travel time for clothing and house

hold shopping

Relative's car or the bus is used most by retired or

unemployed women .

Travel frequency for clothing and

household shopping

Retired or unemployed women go shopping more often .

Mode of travel for grocery shopping Retired or unemployed women walk , use other's cars,

taxis or bus more often .

Travel time for grocery shopping Professional women travel for the shortest time .

Mode of travel for vocational training Semi - professional women depend on cars of relatives.

Mode of travel for babysitters Professional and housewives use their own cars while

retired women use relative's cars .

Mode of travel to professional

meetings

Unemployed women make heavy use of bicycle .

Unemployed women go to meetings most frequently .Trip frequency to professional

meetings

Frequency of travel by car This mode is used most frequently by professional women.

Frequency of travel by car pool This is used most often by professional women .

Mode of travel to work The car is used most by professionals and taxis and

jitneys are used by unemployed women .
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up in a few of the transit service characteristics as well as responses to

the strike (Figure 10 ) . However , all of these with the exception of the

variable on the use of public transit for work trips also show up as being

significant with respect to income .

IV . Conclusions

The major areas of differences between men and women in their charac

teristics , travel behavior , perception , and attitude were as follows :

driver's licenseship , ownership of car , occupation , physical handicap status

modal choice for trips to church , visit to friends , medical trips , household

and clothes shopping , grocery shopping , professional meetings and work ;

frequency of travel to medical facilities , and the frequency of use of the

bus , taxi , and the car ; and attitudes towards transit strike , cost of fare ,

and use of public funds for transit . Clearly the attitude towards transit

and the modal choice becomes a differentiating factor between males and

females , which cannot be completely related to the characteristics identified

as significant with respect to sex .

Most of these same characteristics then stand out as being significant in

differentiating between occupation , income and age groupings for the women

in the sample . Since occupation appears to provide little new information

over income in explaining the general characteristics of the women , their

behavior , attitude and perceptions , it can be concluded that age and income

of women are the critical independent variables . These two variables can

then be readily used to identify the travel needs and behavior of different

segments of the female population in an area for developing potential markets

for transit and other forms of public transportation . For clearly the study

has indicated a very favorable response to , as well as a dependence on
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transit by certain income and age groupings of women .

The needs of younger and very old women appear to be quite unlike other

women and sufficiently different from men to warrant special attention by

transportation planners . The higher percentage of physically handicapped

individuals amongst the older women point to the potential need for

specialized transportation . The significance of such a group is even greater

if future projections for elderly women are considered . The findings of this

study may be representative of a middle-sized urban area . In order to apply

the results to women in general , there is a need for more empirical studies

in many different areas .
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D. PERSONAL SECURITY
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PERSONAL SECURITY

The two papers in this section deal with how people , particularly

women , feel about personal safety and any changes they may make in their

activities or travel patterns because of fear . The Richards- Jacobson

Pepler- Bloom paper stresses the importance of perceived safety ; in

their review of the literature they find significant differences between

men's and women's perceptions of safety and security. Either set of

perceptions may be largely unrelated to knowledge of actual security

techniques in force or actual crime rates . The Richards et al . paper

reports on a study involving differential treatment of two transit

stations located in matching neighborhoods in an unnamed city ; at one

station nothing was done , at the other station intensive security

procedures were implemented and widely advertised . Before-and-after

studies were conducted . Initially women were found to be extremely

concerned about personal security , particularly at night and outside

their own neighborhoods . The striking finding of the after study is that

after the implementation of security measures women felt safer but men

suddenly felt less safe both in their own neighborhoods and at distant

points .

The Klein- Kahn work presented here was originally a short , informal

presentation at the Conference ; the authors had hoped to present an

analysis of empirical data collected around Boston Hospital on the impact

of fear of rape on women's travel habits and even employment choices .

Unfortunately , the data collection was not accomplished prior to the

Conference . From their experiences in rape prevention , the authors

present some qualitative evaluations of the relationship between sexual
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harassment and transportation choices , and they make some personal asses

sments of the influence that such fears have on women's travel behavior .

The idea that security was a major concern of women was one generally

accepted by everyone involved with this conference , It is then

striking how few data exist on the impact of such concerns and fears

on women's short and long term decisions about employment and other

activities . It is also clear that , while women are more concerned about

personal safety , men are also concerned and most in fact change their

perceptions and perhaps their evaluation of the importance of safety in

their daily travel decision .
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PERCEIVED SAFETY AND SECURITY IN TRANSPORTATION

SYSTEMS AS DETERMINED BY THE GENDER OF THE TRAVELER

Larry G. Richards

Ira D. Jacobson

University of Virginia

Charlottesville

Richard D. Pepler

Richard F. Bloom

Dunlap and Associates

Darien , Connecticut

Introduction ; On the Importance of Perceived Safety

Various authors have drawn conflicting conclusions about the role

of perceived safety in transportation choice . Part of the problem

is the literature on perceived safety and security , and part has to

do with basic psychological processes . The literature is uneven in

quality , and several studies have failed to ask the relevant

questions . Intuitively , transit users would be expected to prefer the

safer of two systems in a modal choice situation . In practice , there

are many other relevant factors which determine the choice , such as

convenience , reliability , cost , and frequency of service .9

Thrasher and Schnell , have summarized the results of six different

studies in five cities each dealing with the importance of fear of

transit crime as a determinant of modal choice . These six studies

appear to give inconsistent results , but that is largely because the

authors choose to interpret ambiguous measures as relating unambiguously

to perceived safety . In fact , whenever they directly asked people

about safety , it seemed to be a factor in modal choice and in the

frequency and pattern of system use .
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One of the Chicago studies reported by Thrasher and Schnell examined

the conditions under which CTA passengers reported feeling secure .

Telephone interviews were conducted with 1586 persons sampled at

random from all Chicago households . Respondents were asked 45

questions , two of which dealt with safety : ( 1 ) "While using the CTA ,

under which conditions do you feel most secure and under which do you

feel least secure ? " ; and ( 2 ) "Which of the following conditions make

you feel most secure ?" After each question , respondents were given

a list of conditions from which to select their response . In general ,

people felt most secure if they knew there was a high probability of

obtaining help when it was needed . Concern for safety was least

when actually riding the bus or elevated transit and when returning

home from the ride on the bus or el . Zones of perceived safety

within the transit system were established :
people felt least safe

on the stairs , ramps , and platforms of a station . They felt more

secure riding in the train than waiting in the station . Thus , this

study did suggest what situations worry or reassure the transit

user . It does not establish whether concern for safety actually

influences system use .

Ferrari and Trentacoste surveyed Chicago residents along a bus route

which was selected because of its proximity to an el ( elevated train )

route serving the same areas . ( 2 ) Thus , a situation was found in

which mode choice was possible and for which convenience , cost , travel

time , and comfort were about equal on the two modes . Surveys were

distributed both through personal contact and by mail . Bus users

were approached with the questionnaire at selected sites .
A total
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return rate of 18.5% was achieved ( 371 questionnaires completed ) , but

this represented a 12% return rate for the mail surveys and a 33% re

turn rate for the personally distributed ones . Despite the small

overall return rate , this study is one of the better ones in the

literature on perceived safety . Therefore , its conclusions will be

reviewed in detail and compared to those of other workers .

In comparing bus versus el use , safety was one of the most important>

reasons patrons gave for choosing the bus over the el when other

service factors were held constant . The el / subway system in Chicago

was rated much less safe than the bus system . This difference was

greatest among el nonusers .

Among demographic variables , sex , age , and frequency of use tend to

be the most important . The Ferrari and Trentacoste study found that

females are more concerned about safety than males . ( 2 ) A study

by Olsen and others of a demonstration bus system in Clearwater , Florida ,

also found a significantly greater concern for safety among females .

( 4 ) Similar results were obtained for age in both studies : older

passengers were much more concerne about safety . Olsen , et al . also

found a much greater concern for safety among people with health

problems . ( 4 )

Nonusers have in general been found to place a much greater emphasis

on safety and to perceive much lower levels of safety than users for

the same system . In a Washington study , 40% of the people who did not

take the bus thought that the security on the route used in the study

was poor as opposed to only 13% of the bus users . ( 6 )

443



Siegel , and others have summarized and evaluated the results from

several studies of perceived safety and security . ( 5 ) They have

offered several general conclusions : ( 1 ) transit crime seems to

have at least some role in determining passenger perception and

ridership ; and ( 2) the importance of perceived safety varies with

the volume of crime in an area , the availability of alternate modes of

transportation , and time of day ; ( 3 ) within modes , differences can be

found in the perceived safety of different parts of the system ; and

( 4 ) perceived safety does not always mirror the true safety performance

of a transit system . According to Siegel , people are generally cor

rect in their attribution of risks to different types of systems ,

different times of day , different aspects of the same system , and

so on . ( 5 ) In the Ferrari and Trentacoste study , the difference

between sexes in the perceived risk for the el suggests that either

different criteria for safety are being used between the sexes or

that something other than the true statistical safety level is

accounting for the perceived safety level . ( 2 )
.

A panel study of perceived security was conducted by Feldman and

Vellenga . ( 1 ) They used the Focus Group Interview technique to

collect attitudes toward public transit in the city of Chicago .

Homogeneous groups of nine respondents each were formed . All members

of each group were of the same race (black or white ) , sex , and

residential designation (city or suburban dweller ) . Thus , one group

consisted of nine Chicago white males , another of nine Chicago black

females , etc. There were eight such groups in all , and both users

and nonusers were present in each group .
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The results are presented by the authors as a series of generalizations

followed by specific comments to illustrate the generalization . The

" results" should be taken as hypotheses to be verified by other data

or to be used in the design of future studies . They cannot be taken

as proven or supported by this type of study . In general , security

or personal safety does concern the members of these groups , although

there appeared to be differences between groups in its salience .

Group members expressed both generalized fear ( of the transit system

as a whole ) and location specific fears ( downtown ) . Respondents

indicated that they were unlikely to use the el during off-peak

hours for fear of crime , and they were most fearful of night use .

Concern was expressed for family safety ; many respondents didn't

want their family members using the el . Men appeared to be more

concerned about family safety than women .

Group members felt that if they were threatened while using the

transit system , neither transit employees nor other passengers could

be expected to help them . These groups did indicate that various

security measures ( alarm and communications systems , more police

patrols ) would make them feel more secure , but many members were

unaware of security equipment and procedures already in use . Finally ,

various defensive behavior was described . People try to protect

themselves and their property by sitting in certain locations and

avoiding specific people and situations . This article is an

especially rich source of conjectures to be studied in detail in

future work .
It is highly suggestive regarding a theory of perceived

safety and indicates the need for extended followup surveys .
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Elements of a Theory of Mode Choice

Perceived safety and security is one of several factors influencing

transportation choice . Others are comfort , convenience , cost ,

dependability , scheduling , system image , time saving , and stress

of using system . Each of these constructs or factors represents an

impression about a transportation mode . Such impressions are global

not particular statements about features of the modes. Thus , the

person believes and states " buses are inconvenient" , " trains are

uncomfortable " , and " cars are dependable " . If you ask " why ?" or

"what do you mean by that ? " a person can , of course , generate

particulars ( instantiations of the construct or impression ) , but the

impression is probably the key variable in modal evaluation and

choice , not the particulars .

The impression of greatest concern in the present report is perceived

safety and security , but in order to understand its role in modal

choice it is necessary to study it in the presence of other impressions

or constructs which also influence whether people use a particular

mode . A variety of possible determinants of modal choice must be

examined to see which ones are relevant, and critical . An initial

test of the relevance of an impression is whether users and nonusers

differ on it : if users and nonusers do not differ in how they rate

the safety of a system , then perceived safety is probably not a criti

cal feature in modal choice .

The components of our theory of passenger evaluation of safety and

security are shown in Figure 1 . Input to the individual may be direct ,
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FIGURE 1

TASK IV PASSENGER SURVEY INFORHLATION

I. DEMOGRAPIC CHARACTERISTICS

AGE , SEX , SOCIOECONOMIC STATUS , ETC.,

II . USE OF SYSTEM

FREQUENCY ; REGULARITY ; DISTANCE TRAVELED ,

ALTERNATIVES AVAILABLE ? CONSIDERED ?

III . EXPERIENCE WITH CRLE AND VANDALISM

DIRECT-- INVOLVED ; WITNESSED ; SEEN RESULTS .

INDIRECT--MEDIA , ADS , FRIENDS , ETC.

IV . PERCEPTIONS

AWARENESS OF SYSTEM FEATURES AND OPERATING PROCEDURES .

AWARENESS OF CRI:IES , ACCIDENTS , DELAYS , ETC.

V. BELIEFS

CONDITIONS FOR CRIME .

SPATIAL DISTRIBUTION OF CRIME .

TEMPORAL DISTRIBUTION OF CRIME .

VI . EVALUATIONS

PROBABILITY OF CRISE OR ACCIDENT INVOLVING SELF .

FEELINGS OF SAFETY , SECURITY .

FEARS OF CRIME , ACCIDENT , MISHAP .

SATISFACTION WITH SYSTEM .

ATTRACTIVENESS OF SYSTEM .

*VII . SCENARIO SCALING
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indirect or both . One may obtain information about transportation

systems through experience with the system or indirectly , from the

media , advertising , or contacts with other people . Our theory

traces the processing of this information through the stages from

perception to ultimate intention to use or not to use the system .

Components will include models of perceptions , beliefs , evaluations ,

attitudes , values , decisions and intentions . The content of these

constructs are statements about transportation systems and their

attributes .

Each of the components of the subjective information processing

model can only be assessed by asking passengers about them and

having them indicate a value in some way . So , for each hypothesized

process or stage , questions or rating scales are used to assess what

the person knows , believes , or feels with respect to the system or

aspects of it .

These ideas on transportation choice have led to the development of a

survey which is being conducted in conjunction with an experimental

change in the security procedures at one transit station in a major

city . Figure 2 outlines the basic survey information being obtained .

The possible existence of sex differences in the perception of

attitudes and toward transit crime motivated the data analyses re

ported here . Sex differences have often been reported in psychological

research , but have been relatively ignored in human factors studies .

( 3) The few hints of sex differences in the literature discussed

above need to be verified and extended before they can be taken
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too seriously . If such differences are found in well controlled

studies , then their theoretical implications will need to be assessed

and their etiology examined .

Method

This study is part of a large project on system safety and passenger

security in rapid transit systems . The data were gathered in a

relatively large metropolitan area with an older and very extensive

transit system. Surveys were distributed to randomly selected

households in the areas surrounding two transit terminals . The

terminals had been selected for physical similarity , location , and

the socio-economic characteristics of the surrounding neighborhoods .

At one terminal, changes in security procedures and equipment were

instituted with extensive media coverage . This was the experimental

station . At the control station , no changes were made .

In the area surrounding both terminals two surveys have been conducted

and a third is planned . These are respectively a pretest , or baseline ,

survey ; an immediate reaction survey , and a delayed , or long term ,

reaction survey . The pretest survey was completed before any security

changes were initiated or announced . The immediate reaction survey

was started shortly after new equipment was installed and press cover

age announced its existence and potential benefits . In both waves of

the survey , the target population included both users and nonusers and

various levels of sex , age and income .

The questionnaire was designed to assess several facets of perceived

safety and security . Items were included to assess experiences with
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crime and vandalism , feelings of security as a function of time and

place in the transit system , and perceptions of various aspects of

the system and its operation . Other types of items asked for

demographic information , system use patterns , and the availability

of personal vehicles .

In general , there were two distinct classes of survey items : those

that should (or might ) be responsive to experimental changes in the

transit system and those that should be unaffected by such changes .

These latter questions provide the basis for assessing the comparabil

ity of two samples : in theory , the results of the second survey on

these items should replicate those of the first . Discrepancies

between the two samples might explain differences in results at the

two times ( survey waves ) , but if similar samples are obtained at both

times , then any changes found on the target items are likely due to

the experimental manipulations .

Very specific hypotheses were formulated about which items should

reflect experimental changes . Basically , users of the experimental

station should perceive it as safer after the announced changes .

But their perceptions should not change regarding some other terminal

which remains unchanged . Respondents in the area around the control

station should not change their perception either of their home

terminal or of a second selected terminal . In the discussion below ,

the local or home station differs for experimental and control

respondents , but the remote terminal is the same for both . It is a

well known , central business district terminal accessible from both

home stations .
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Results

Demographic Information

The basic demographic information for the two samples is summarized

in Table 1 .
The samples do not differ appreciably from each other in

any respect . However , there are some differences between the dis

tributions of women and men within each sample. There are more women

than men in the younger age levels , and the reverse is true for the

older ages . There is a slight overrepresentation of women in the lower

income categories . In general , however , a reasonable distribution of

sex , income and age is found in the two samples , with no strong

interdependencies of the three variables .

1

Most respondents have drivers ' licenses , although somewhat more men

do than women ; and most consider themselves to be frequent drivers

( see Table 2 ) . About seventy five percent of all respondents have

one or two personal vehicles available in their household . In both

samples, about one fifth of the women had no personal vehicle in

their household , as compared to 14% of the men . Thus circumstances

would seem to indicate that slightly more women than men would need

to use public transportation .

Patterns of Public Transit Use

Table 3 shows the frequency of use of the transit system by gender

for the two waves of the survey . A larger percentage of women than

men say they never use the transit system in both surveys , and about

6% more men than women use the system every day . Most frequent trip

purpose is summarized by gender in Table 4 . Half of the women and
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TABLE 1

BASIC DEMOGRAPHIC INFORMATION

WAVE 1 WAVE 2

Male Female Male Female

N 352 389 387 363

o
p웅 46 51 49 46

Age (in years )

30 or less 19 % 33 % 19 % 31 %

31 59 48 % 46 % 50 % 46 %

60 or older 33 % 21 % 31 % 23 %

Income

under $5,000 3 % 10 % 4 % 7.5 %

10 % 16 % 88 13 %

19 % 20 % 16 % 18 %

20 % 15 % 23 % 22.5 %

$ 5,000-9,999

$ 10,000-14,999

$ 15,000-19,999

$20,000-24,999

$ 25,000-29,999

$30,000-34,999

19 % 14 % 18 % 12 %

11 % 10 % 113 12 %

78 78 5 % 6 %

$ 35,000 and up 10 % 8 % 15 % 8 %

o
l
o
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70% of the men most frequently use the transit system for trips to

and from work . There is no differential pattern of system use by

gender. Both men and women use the system mostly in the time periods

from 6 to 9 a.m. and 4 to 7 p.m. , which correspond to the trips to and

from work . slightly fewer women than men use the system during these

peak periods and during the night hours . System use is very limited

in the period from 7 p.m. to 6 a.m. ( see Table 5 ) .

The Role of Personal Security in System Use

The primary focus of these surveys was perceived safety and security .

To what extent do users of the transit system adjust their system

use for reasons of safety ? When asked whether they considered safety

and security in deciding whether to use the system , half of the

women and a third of the men said safety was a major factor ; another

35-38% of each said it was one of several major factors ( see Table 6 ) .

In both survey waves , substantially more men than women said that

they did not consider security in deciding whether to use the transit

system . Among nonusers of the system , the primary reason given for

not using the system was that it was unsafe ; 41% of the responses from

male nonusers and 58% of those from female nonusers so indicated .

When the respondents were asked whether there were times of day during

which they were reluctant to use the transit system for reasons of

safety and security , the results shown in Table 7 were found . Most

users of both genders are reluctant to use the system at certain

times . Which times are shown in Table 8 . Both men and women are

reluctant to use the system at night ( 7:00 p.m. to 6:00 a.m. ) .
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ARE THERE TIMES WHEN YOU ARE RELUCTANT TO USE THE TRANSIT

SYSTEM BECAUSE OF CONCERN FOR SAFETY AND SECURITY?

YES

NO

TIME

Midnight

Male

6:00 A.M.

9:00 A.M.

Noon
-

80%/

16%

7:00 P.M.

-

WAVE 1

-

6A.M.

-

PERCENTAGE OF RESPONDENTS OF EACH SEX WHO EXPRESSED RELUCTANCE

TO USE THE TRANSIT SYSTEM AT CERTAIN TIMES .

-

4:00 P.M.

Female

928%

Noon

38%

9:00 A.M.

TABLE 7

4:00 P.M. - 7:00 P.M.

Midnight

TABLE 8

WAVE 2

Male

81%

13%

Male

75.5

10

14

17

Female

4

90%

48%

71.5

WAVE 1

Female

85

19

18

22

9

83

WAVE 2

Male

54

6.5

13

15.5

5

70

Female

63

13

24

27.5

13

80
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Relatively more women than men are reluctant to use the system at

all times .

Thus , personal security is clearly implicated in one's decision

concerning whether to use the transit system at all and for users it

helps determine the times of system use . Perceived security seems to

have a greater influence for women than for men .

Ratings of System Attributes

Respondents rated ten attributes of the transit system .
These includ

ed the standard factors usually discussed in models of mode choice

( cost , convenience , frequency of service , reliability and comfort ) , in

addition to factors relating to perceived safety and security (person

al security , frequency of police patrols , accident safety , condition

of vehicles and of stations ) . Each attribute was rated using a six

point scale varying from very good = 1 to very bad =
= S

6 ; thus a mean

rating of 3.5 represents the neutral point . Mean ratings for the

various factors are shown by gender in Figures 3 and 4 for the

two waves of the survey . Labels are provided only for those factors

related to perceived safety and security . The ratings are surprisingly

similar for men and women the same pattern of ratings is evident

for the two sexes in both surveys . In both cases , women tend to rate

the attributes more negatively than men do - with this tendency being

more pronounced in the second survey . On the attributes personal

security , frequency of police patrol , and accident safety , women

rated the system worse than the men did . However , the overall ratings

on accident safety are quite favorable , while those for the other
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two attributes are unfavorable . The critical finding for this context

is that in both surveys , women rate the transit system less favorably

in terms of personal security than men do .

Security Ratings by Time and Place

Respondents rated how secure they felt at different times and places

in the transit system . Their ratings were done using 6 scale points

with 1 meaning " very secure " and 6 meaning " very unsecure " . Figure 3

illustrates the task , the distinctions involved , and the main results .

These results are based on data from the first survey . Perceived

security was rated as a function of time of day (day , evening , night )

location ( inside or around a terminal) , and terminal ( local vs.

remote , but well known central business district , station ) . Several
.

findings are apparent in Figure 3 : ( 1 ) in all cases , women felt less

secure than men did ; ( 2 ) the local terminal is regarded as safer at

all times than the remote terminal ; ( 3 ) the area around the home

station is perceived as more secure than inside the home station ; and

( 4 ) there is a strong time of day effect
-

night is less secure than

evening which is less secure than day .

The data in Figure 5 were aggregated over all home stations and

represented only results from the first survey . A user's home station

is the terminal through which he / she usually enters the transit system .

The next four figures partition the data by home station and include

Wave 2 results . In Figure 6 , rated security at the local terminal

is shown for those repondents who identified the experimental site

as their home station . It was hypothesized that these respondents
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should feel safer after the experimental changes in their home station

than they did prior to such changes . Such enhanced safety should be

specific to the home station and should be limited to inside the

station . The hypothesized results were wrong in several respects :

( 1 ) men rated the local terminal less safe after the change than

before ; they also rated the area around the local terminal as less

safe in the post- test survey this difference occurred at all times

of day ; ( 2 ) women rated the local terminal as more secure in the

evening and at night following the station alterations , but there was

no difference in their ratings concerning the day . A similar pattern
.

of ratings was obtained for the neighborhood around the home station .

Thus , men seem to feel less safe in and around their home station after

the experimental modification of the terminal, while women feel more

secure in and around the station in the evening and night .

When these same respondents rate a remote terminal , the results in

Figure 7 were obtained . Men tended to rate the remote terminal as

somewhat less secure at the time of the second survey ; and the

surrounding area was seen as slightly less secure .
For women , there

were no differences in their ratings of either the remote terminal or

its neighborhood between the two surveys .

Data from respondents who identified the CONTROL site as their home

station are shown in Figures 8 and 9 . Here men rated both their local

terminal and the remote terminal no differently in the two surveys .

The only discrepancy is a slight tendency for men to rate the area

around the remote terminal as less safe in the day . Women , however ,.
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tend to rate both stations as slightly less safe in the second survey

than in the first .

Thus , the effects of experimental changes in the target station were

to enhance perceived security for women at certain times , but to

decrease perceived security for men at all times . Perhaps women felt

more secure because transit police were trying to improve security ,

while men felt less secure for the same reason . The men might be

thinking " if these security gadgets are necessary , things must be

worse than I thought " . Recall that in general men do feel more secure

initially than women do while using the transit sytem . When the data

were separated for frequent and infrequent users , the trends reported

above hold for both data sets .

Perceived Changes in Crime Levels

Respondents were asked whether they had perceived any change in the

level of crime at their local station over the prior six months . The

distribution of responses by gender is shown for the two surveys in

Table 9 for respondents from the two target stations . In the second

survey , about one- fourth of the female respondents said crime had

decreased at the experimental site ; while only 5% of them said it had

increased . This pattern is quite different from that for men or for.

either gender at the control site . The percentage of respondents at

the control site saying that crime decreased is about equal to the

percentage saying it increased for both sexes . For men at the

experimental site , 16% say crime decreased , but 11% say it increased .

Thus the only clear effect of the crime countermeasures was on

471



TABLE 9

CHANGE IN CRIME LEVEL AT LOCAL TRANSIT

STATION , PARTITIONED BY HOME STATION

WAVE 1 WAVE 2

Men Women Men women

Experimental Site

Decreased 10 % 3 %

&

16 % 24 %

Remained the same 79 % 87 % 73 % 71 %

Increased 11 % 10 % 11 %

5

Control Site

Decreased 5 % 7 % 12 % 163

Remained the Same 88 % 82 % 76 % 703

Increased 7 % 11 % 12 % 14 %
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women - more of them believed that crime had decreased at the

experimental site .

Respondents indicated what sources of information they though influenc

ed their beliefs about the level of crime at their local station

similar results were evident for men and women ( see Table 10 ) . Per

sonal observation and discussions with friends and relatives are said

to be the primary sources . Media coverage is cited by fewer respond

ents but it is a potent source of information .

When asked about their personal experiences with crime , few respondents

had actually been victims , but a larger proportion had witnessed

crimes and most people reported having friends who had been victims

( see Table 11 ) . The crimes most frequently witnessed were against

personal property , such crimes were more frequent than all other

crimes combined . There were no differences by sex in the types of

crimes observed . The final question in this series asked respondents

whether they feared being victims of crime while using the subway :

about 90% of the women respondents and 80% of the men did .

There is a large discrepancy between the number of people who have

seen crimes and those who fear crimes this difference reflects the

importance of indirect sources of information in shaping peoples '

perceived security . The importance of discussions with friends and

relatives was evident in Table 10 , and most respondents do have a

friend who was a crime victim . The problem, of course , is that a

single criminal incident is reflected in the fears of many people .
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TABLE 10

BASES FOR BELIEFS CONCERNING CRIME LEVEL

AT LOCAL TRANSIT STATION *

SOURCE OF Wave 1 Wave 2

INFORMATION Men Women Men Women

Personal Observation 91 % 85 % 91 % 87 %

Media Coverage 66 % 65 % 55 % 62 %

Discussions with

Friends , etc. 82 % 91 % 83 % 83 %

Other sources 248 24 % 20 % 17 %

* Entries are percent of respondents to each item indicating that

each source influenced their beliefs .

TABLE 11

EXPERIENCE WITH CRIME

WAVE 1 WAVE 2

Men Women Men Women

Crime Victim 14 % 12 % 14 % 16 %

Crime Witness 29 % 26 % 29 % 30 %

Friend who was Victim 70 % 72 % 70 % 778

Fear being Victim 79 % 88 % 79 % 91 %
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DISCUSSION

Perceived safety and security does make a difference in mode choice

and use . In another report , we have shown that the single best

variable for differentiating users from nonusers in this data is

perceived personal security . There are important differences

between men and women in how they perceive the safety and security of

this transit system . More women than men express concern for their

safety while using the transit system , Women use the system less ,

and are somewhat more reluctant to use it in general . Furthermore ,

a greater percentage of the women say that safety and security was

a major factor in their decision as to whether or not to use the

transit system.

While similar percentages of men and women have been crime victims

or crime witnesses , more women fear being the victims of crimes .

Those crimes actually observed by men and women were similar in type

and severity , but women are generally more fearful in the transit

environment .

In the first survey , women rated the transit system as less secure at

all times and places asked about than did men .
In the second survey ,

which followed an experimental change in security procedures at a

selected transit terminal , the perceived security of this station was

rated better in the evening and at night by the women , but worse at

all times by the men . This pattern of results was found for both

frequent and infrequent system users . Impressive converging evidence

that women had changed their perceptions of personal security is
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provided by Table 9. A substantial number of female respondents

thought crime had decreased at the experimental site by the time of

the second survey . This trend differs from at observed for women

at the control site . Thus , visible signs of attempts to improve

security are reassuring to women but not to men . Men start out feel.

ing more secure and become a little less so by the second survey .

Women feel less secure initially but become more secure as a result of

the security measures . Thus , there is a group of users whose feeling

of personal seucrity is enhanced by the experimental changes. The

rated security is still less than that for men but it has improved

and that might increase use of the transit system .

This study shows the importance of perceived safety and security , but

it also shows that the same objective situation can lead to different

perceptions and certain of thsoe perceptions are associated with the

gender of the respondent . We do not know why women feel less safe

( from this data ) they have neither seen nor been victims of any

more crimes than the men .
One possibility is that women are more sub

ject to harassment which is not serious enough to be criminal but

does influence one's felt security . But whatever the cause of their

insecurity , these women felt safer as a result of the changed situation

at their local transit station .

Why women changed their perceptions of personal security for the better

while men changed their's for the worse after the system change is

the basic mystery in this data . Our explanation of it is as follows :

at the time of the first survey , men in the area of the experimental

terminal are relatively unconcerned about personal security . They
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are basically unaware of it , it has low salience for them . When the

system change in instituted and publicized , personal security becomes

more salient and is seen as a problem . The man says to himself " If

they need to install all these gadgets , then the crime situation must

be worse than I thought . "

Women , on the other hand , are concerned with security from the

start . They are aware of it as a problem, and it has high salience

for them . When they see that something is being done to control crime ,

they feel safer as a result . This enhanced feeling of safety is limit

ed to the evening and night hours , but those are the times they were

initially least likely to use the transit system . Now, perhaps their

use of the system will increase during those time periods .
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THE TRANSPORTATION IMPLICATIONS OF WOMEN'S FEAR OF ASSAULT

An Oral Presentation : Frieda Klein , Alliance Against Sexual Coercion

A few presentations at the conference have discussed women's perceived

fear of personal security in relation to their use of public transpor

tation .
I am going to address the question of how real is this fear .

Janet Kahn and I had originally proposed to present a paper based on a

survey at the Harvard Medical Complex in the Boston area . The need

for the survey grew out of a specific problem at that medical area .

The Harvard Medical Complex is comprised of approximately ten institu

tions , and at any point in time employs between 18,000 and 23,000>

employees . Two - thirds of these employees are women . In a six week

period during August and September of 1977 , 24 rapes were reported to

the police . These rapes occurred at one subway stop in front of one

hospital in the one hour between 11:00 pm and midnight . The victims

were women who were coming to work on the graveyard shift or those who

were leaving the afternoon swing shift . Nearly half of all women

working these shifts are black and Hispanic and have no access to pri

vate vehicles .

The survey , which was to be sponsored by the Harvard Joint Commission on

the Status of Women proposed to find out the type of transportation used

by all employees at all times of the day in cases where public transpor

tation was chosen , and how many men and women had access to private

vehicles . In addition , the survey sought to determine the prevalence

of rapes or assaults of all types to and from work and the perceived
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effect of fear on job performance .

Between the time of approval and projected start date for the administra

tion of the survey , the head of security at Harvard Medical Complex was

fired after 19 years of service . At the same time , rape education courses

were offered for all women employees of the institution . We had to de

lay the administration of the survey because of these changes .
We still

intend to conduct the survey , although we have no idea how these new

measures will affect our results . Therefore , we do not yet have much

direct data on the impact of rape on travel behavior or employment choice .

Through the efforts of rape crisis programs we do , however , know some>

thing about the overall crime of rape . There are many problems with

statistics on rape , mostly because very few are reported to any official

agency . The FBI is in charge of compiling all statistics on all violent

crimes , including rape . They estimate that as many as 90 percent go un

reported . Household surveys have taken self-reports from women , calcu

lating victimization rates . These surveys confirm the assertion that 90

percent of all rapes are un reported . The latest estimates by the FBI are

that one out of three women in the U. S. will be raped sometime during her

life . This has been confirmed by two household surveys . The first in the

Los Angeles area conducted by the L. A. Commission on Assaults Against

Women , found a one in 2.8 victimization rate . The second , in the San

Francisco Bay Area, has to date found one in 3.2 .

The other things we know about rape is that slightly more than one-half

of such assaults occur out-of-doors . Data from different urban areas ,

throughout the U. s . indicate that anywhere from 42 to 57 percent of
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rapes occur at night . However , it is more than the outdoor rape rates

which directly involve transportation choices . An additional one-quarter

of rapes taking place within the victim's home are those in which a woman

is followed home from a subway stop , from a bus stop , or from her parking

space .

One particular survey done in the Cleveland area , jointly sponsored by the

Cleveland Rape Crisis Center and Cleveland Women Working is noteworthy .

There were 1200 women office workers in the sample who usually relied on

public transportation to and from work . Eighty-nine percent of these

women reported harassment by men on public transportation . This included

verbal harassment and minor physical unwanted contact . These were women

reporting on rides from 5:00 to 6:00 pm coming home . Women who left work

late , riding public transportation from the downtown area between 6:00

and 9:00 pm reported a significant decrease in harassment , as the number

of other riders went down , but a ninefold increase in violent assaults .

The Cleveland data appears to indicate that some women may be forced to

choose between personal security and occupational mobility , since a woman's

willingness to work overtime for her office may be directly related to a

promotion .

The effect of chronic harassment on women is unclear . What the literature

suggests , however , is that its cumulative effect is to keep women fearful

and without a sense of control over their mobility in particular . While

we are waiting for specific results from our survey and from others like

it at the Harvard Medical Complex , there are immediate measures that the U.

s . Department of Transportation could take to reduce both violent assaults
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on women and harassment .

One of these is , of course , to place more security guards at transit

stops and stations . Also , something that is obvious is the need for

better lighting . Emergency phone systems can be implemented at subway

stops as well as pathways between large workplaces and the subway or

bus stop In addition , many, rape crisis centers have offered sensitivity

training for security personnel who would take a complaint from a rape

victim .

In addition , we need to look at other alternatives . A week ago in the

Washington Post there was a report that Mexico City is dealing with the

harassment of women by men on subways by segregating one line of the sub

way ; that all male users are to use one car , women an children are to use

another car . I do not think that that is a good alternative because it

doesn't deal at all with the cause of the problem.

There are several other alternatives to be considered . One of those is

in California . A self-defense bill was sponsored by the Clerical and

Service Employees , which is a California State Union of women employees .

What it asks is that employers be responsible for providing self-defense

training on company time to any woman employee who requests it .

Other solutions that women have developed involve so-called paratransit

or flexible services . There are two women's transit authorities in the

U. S. serving exclusively women .
They operate in Madison and in Milwaukee

and offer free door- through-door rides to women who need that service .

The systems avoid charges of discrimination by pointing out that the crime

of rape and of itself is discriminatory .
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In closing , I would like to encourage transportation researchers to

involve the expertise of local rape crisis programs . To better assess

the relationship between women's fear of assault , actual rates of assault ,

and their transportation choices .
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E. HUMAN FACTORS AND REACTIONS TO VEHICLE

ENVIRONMENTS
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HUMAN FACTORS AND REACTIONS TO VEHICLE ENVIRONMENTS

The two papers presented in this section deal tangentially with the same

subject ; how do women perceive the attributes of particular transportation

systems ? However , the orientation and chief concern of each paper is

strikingly different . The Richards- Jacobson paper examines both physical

and psychological differences in men's and women's reactions to the

environment and attributes of several transportation modes ; their particular

concern is the attribute called " ride quality " . The authors find differences.

both in how men and women respond to differences in motion and comfort , and

also how they make different assessments of the importance of these per

ceptions . The authors conclude that further research should be undertaken

on reactions to rolling motions on public transit vehicles , and on motion

sickness in general in order to allow better prediction of reaction to

transportation innovations .

Hunt's paper summarizes findings from a national survey of women car

buyers ; those women who registered the car in their own name regardless

of age or marital status were considered buyers . Hunt's study is not a

comparative one ; it does not analyze comparable attitudes among male car

buyers , but it is interesting to note that auto manufacturers feel that

there is a definable "women's market " at which they wish to aim . The

study found that the woman car buyer was neither typical of the average

American woman nor of the average car buyer . In addition , buying a car

appeared to be more of a problem for these women than for men .

487



These papers present two different aspects of women's perceptions of

transportation systems. Women are shown to have distinct perceptions ,

both of physical and psychological aspects of ride quality as well as of

specific features in automobiles . The existence of these unique per

ceptions suggests that further research is warranted to provide a better

understanding of what women look for in transportation systems in areas

other than the transportation service itself . Again , such an understanding

would allow for better prediction of travel choices and behavior .
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GENDER DIFFERENCES IN REACTIONS TO

VEHICLE ENVIRONMENTS

Larry G. Richards

Ira D. Jacobson

University of Virginia

In a recent article in the journal Human Factors , Hudgens and

Billingsley (2 ) note the neglect of sex or gender as a variable in

human factors research . Reviewing the articles from both Human Factors

and Ergonomics over an 11 year period , they found that half the studies

used only male subjects and nearly one-third of the studies failed to

even indicate the sex of their subjects . Of the 166 studies which did

include subjects of both sexes , only one-third analyzed their data for

sex differences . But 73% of the studies that did analyze for them

found significant sex differences .

The literature on human reaction to motion and vibration has generally

ignored the possible existence of gender differences . Indeed , in the

standard reference sources ( 1 ) , there is no mention of possible sex

differences in this context . Since most early laboratory studies of

reactions to vibration were done in either military or industrial

settings , it is likely that most of them used only male subjects . In

most of sensory psychology , there is an implicit assumption that

sensory receptors are pretty much the same across individuals , and

that the structure of , say , the retina , the vestibular system , or the

auditory receptors is independent of sex .
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However , at the level of the individual reacting to the total vehicle

environment , one might expect sex differences for a variety of reasons :

( 1 ) men and women are physically different from each other , with

respect to physical size and gross anatomy , ( 2 ) there may be

psychological differences which are associated with gender (due , for

example , to different levels of experience or familiarity with various

vehicles ) , ( 3 ) there could be cultural or social expectations or

constraints which influence one's reactions and vary with sex , and

(4 ) different role demands might alter how one reacts to vehicle

inputs .

As we shall show in this paper , there are differences between men and

women in how comfortable they find vehicle environments . Are such

differences due to differential sensitivity to motion and other

environmental factors ? Or , are the differences really due to other

factors which correlate with gender , but do not necessarily depend on

it ? Examples of such factors might be ( 1 ) physical size , ( 2 ) experience

with the transportation system , and ( 3 ) purpose of trip or role of

traveler .

Results from the University of Virginia studies of transportation

users will be discussed to help provide answers to these questions .

The data base includes ( 1 ) extensive surveys of the users of commuter

air services ( 1619 respondents ) , ( 2 ) results from experiments on ride

quality in buses and trains ( 90 subjects ) , and validation results from

regular users of those vehicles ( 162 respondents ) , and ( 3 ) results

from experiments on ride quality in diverse vehicles .
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These results represent the products of two distinct modes of inquiry .

The airline data come from surveys of passengers on board regularly

scheduled commercial flights . Comfort ratings in this context repre

sent global information . The rating is included as part of a ques

tionnaire answered near the end of a flight . Many other kinds of

information were obtained in addition to the comfort ratings .

t'he work with ground based vehicles concentrates explicitly on comfort .

People were hired to ride these vehicles and rate their comfort levels

repeatedly throughout a trip . Participants were selected to represent

different levels of age , sex , and experience with the transit vehicle .

Test segments were selected to insure wide variability in the quality of

the vehicle ride . Thus , these studies have some of the features of

laboratory experiments .

We shall recognize these two types of data by presenting our paper in

two parts . But all of this data centers on the reactions of people

to vehicle environments and , of course , the cole of gender in determining

those reactions .

Air Mode Studies

All fare paying passengers on the commuter flights of several commercial

airlines were asked to complete a questionnaire dealing with their

impressions and experiences with air travel . The questionnaires were

distributed late in each flight--shortly before landing . In the first.

flight program , 758 completed questionnaires were obtained ; in the

second , 861 . Four types of aircraft were involved : three planes and

a helicopter . Both questionnaires contained items to assess
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( 1) demographic information , ( 2 ) attitudes about , purpose of , and

frequency of flying , ( 3 ) the perceived importance of various physical

factors as determinants of comfort , ( 4 ) a comfort rating for this

flight , and (5 ) an evaluation of their willingness to use this mode

of travel again .

Characteristics of the two samples of passengers are shown in Table 1 .

Each sample represents a return rate of about 95% . The proportion of

women flying these commuter air services is quite small . The ratio of

men to women is higher than that found in the General Travel Surveys

summarized by Lee and Jacobson . (4 )

Trip purpose is related to the gender of the respondent in Tables 2

and 3 . Most men are traveling on business , while women are traveling

mostly for personal reasons .

Data on the number of previous commuter flights are partitioned by

gender in Tables 4 and 5 for the two samples. In both cases , women

have less flight experience than men . The second sample has a much

larger representation of first time commuter flyers and relatively

inexperienced passengers than the first .

Table 6 shows that sex is unrelated to attitude toward flying . Both

men and women have predominantly favorable attitudes toward flying .

In the second survey , a separate item asked whether one had to use

this particular mode of travel or not . Sixty-six percent of the male

passengers say they have to fly , while 57% of the women have to fly .
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1
2

Scx

Male

Female

Age

General Travel

Surveys

3000+

75%

25

12

40

35

13

80

20

60

40

75

25

$22,000

First

In-flight

Sample

758

88%

12

6

47

42

5

81

19

68

32

79

21

$22,293

20 & under

21-40

41-60

over 60

Education

College

Noncollege

Occupation

Executive

Managerial

Professional

Technical

Other

Purpose of Trip

Business

Other

Income

Median

Note:
N.A. not asked on this questionnaire.

Table 1 Characteristics of the Flight Samples

Second

In-flight

Sample

861

80%

20

4

45

45

6

N.A.

Ν.Δ.

66

34

72

28

$24,069
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Purpose of Trip

Business Personal Other #

Male 86.6 9.5 3.9 588

Female 32.1 60.3 7.7 78

Table 2 Purpose of Trip by Sex*

(* table entries are percentage of row totals )

Purpose of Trip

#

Company

Business

Personal

Business Pleasure

Male 82% 9% 9% 681

Female 31% 24% 45% 164

Overall 72% 12% 16%

Table 3 Purpose of Trip Related to Sex of Respondent
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Times Flown

None 1.3 4.5 7-9 10+

#

Male 1.4 4.1 8.1 6.1 80.4 591

Female 7.4 17. 3 18.5 13.6 43.2 81

Table 4 Distributions of Flight History by Sex*

First Time 1.3 4+ #

Male 12.3 12.6 75.2 661

Female 31.6 19.4 49.0 155

Table 5 Number of Commuter Trips by Sex *

( *table entries are percentage of row totals )
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#

Love

Flying

No Strong

Feelings

Toward Flying

Dislike

Flying

Have

To Fly

Male 44.0 34.9 0.7 20.4 588

Female 49.4 29.6 0.0 21.0 81

Table 6 Distributions of Feelings About Flying by Sex*

( * table entries are percentage of row to tals)
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Factors determining one's satisfaction with air travel are ranked

similarly by men and women . There are only minor differences (local

inversions ) , and these are probably a function of trip purpose (see

Table 7 ) .

In the first survey , passengers were asked to rank physical factors

for their importance in determining one's comfort while flying . The

overall rank ordering by gender is shown in Table 8 . There are

noticeable discrepancies in ratings for seat comfort and up and down

motion . Figure 1 shows the nature of these differences . Seat comfort

is more important to men than women . Motion variables are more

important to women , and are not distinguished from each other as

strongly as they are with men .

All passengers were asked to provide a rating of their level of comfort

on their flight . Table 9 shows the results by gender using data from

the second flight program . A seven point rating scale was used for

which 1 means " very comfortable" and 7 means " very uncomfortable . ' As

a group , women were significantly more comfortable in these flight

environments than men were .

There are , of course , several possible explanations of this difference .

As we have seen , there are several ways in which female passengers

differed from the male passengers : ( 1 ) they were less experienced

travelers--especially with respect to commuter flights: in the second

survey , 75 % of the men , but only 49% of the women ,
had used commuter

flights four or more times , ( 2 ) they were less likely to be traveling

for business related reasons than were men , and ( 3 ) as a group , they

497



Total Sample Sex Purpose of Trip

All Male Female Bus Pers교

Safety 1 1 1 1 1

Reliability 2 2 2 2 2

Time savings س

ا

3 3

4

3 4

Convenience 4 4 3 4 3

Comfort 5 5 5 5 5

Cost 6 6 6 8 6

Services on board 7 7 7 6 7

Ability to read
8 8

[9ܝ

7 9

Surroundings 9 9 8

9

8

Ability to write 10 10 10 10 10

Table 7 Rank Ordering of Factors in Satisfaction for Various Subsamples
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]

Seat comfort

Noise

Temperature

Up & down motion

Pressure changes

Side-to-side motion

Work space

Lighting

Smoke

Total

In-flight

Sample

1

2

3

4

5

6

7

8

9

Male Female

41

2

3

5

4

6

7

8

Sex

9

2

3

8

6

5

9

7

8

Purpose

of Trip

Bus Pers

1

2 3

3

5

4

6

7

8

-

9

2

4

5

6

9

7

8

bles

Table 8 Rank Ordering of Physical Factors in Comfort

Ground

based

Sample

1

3

2

4

日

5

9

6

8
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Comfort Rating

1 2 3 4 5 6 7

#

Male 7.1 32.8 16.9 17.8 17.1 5.7. 2.6 662

Female 15.6 42.5 11.3 10.0 15.6 2.5 2.5 160

Table 9 Distribution of Comfort Responses by Sex *

( *table entries are percentage of row totals)
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attached different importance ratings to the factors that might

influence their comfort than did men . However , there were no dif

ferences in attitude due to gender .

In the second questionnaire , passengers ' perceptions of various physical

factors were assessed directly . They were asked to rate their dis

comfort due to motion factors , seat factors , spacing factors , and

various sensory inputs (noise , pressure , temperature , etc. ) . Thus ,

passengers rated which factors they thought influenced their comfort .

Despite the fact that women tend to rate their flights as more

comfortable than men do , there were no differences between men and

women in their ratings of discomfort due to the motion variables-

either individually or as a composite MOTION index . Women are slightly

more uncomfortable due to pressure and tobacco smoke than men .

Significant differences between men and women are evident in their

reactions to seating and physical space within the aircraft . On all

five seat items , a higher proportion of females agree with the item

statement than do males . Thus , 68% of the women think the seats are

wide enough , 61% think there is enough leg room , and 55% like the seat

adjustment ; the corresponding percentages for the men are 46% , 43% ,

and 30% . Seat shape is satisfactory to 81% of the women , and firmness

to 96% . Table 10 shows the distributions by sex for a composite SEAT

index . Thus the comfort responses of the women appear to reflect

their reactions to the seats ; women are more comfortable because they

find the seats more comfortable . Perceived workspace also shows a

strong relation to sex : women rate the available workspace as more
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Values on Seat

5

5

6 7-9 10-12 13.15

#

Men 18 14 45 17 6 591

Women 38 18 32 11 1 136

Table 10 Distribution of Values of Seat for Each Sex *

( *table entries are percentage of row totals)
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satisfactory . However , differences due to sex are apparent in the

time spent on various activities . Men report doing more reading and

writing ; women report doing more talking and looking out the window .

Such differences are reasonable since more men report travelling for

reasons of company business . No sex differences were found for time

spent thinking .

Women found their flights comfortable because they found their seating

space comfortable . That , in turn , is probably a result of physical

size rather than gender per se . Only indirect evidence of effects

of size is available from the air surveys . The percentage of passengers

satisfied with seat width and leg room was plotted against the measured

dimensions of the seat . The difference in seat width that satisfies

61% of the passengers and one that satisfies only 31% is 11 centimeters .

Leg room is related to percent of passengers satisfied when leg room

is increased from 24 to 27 centimeters . Further , the people who say

the seats are not wide enough or that there is not sufficient leg room

tend to rate their flights less comfortable .

These observations make sense in terms of the data on human measure

ments . The three graphs in Figure 2 show how people vary in seat

height , seat length , and hip breadth . Airline seats have been

designed for the average man . This has proven satisfactory to most

women .

The only indication , in the airline situation , that women and men

might react differently to motion is the incidence of motion sickness

in the two groups . People vary in how prone they are to motion
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sickness and to airsickness in particular . Reported incidence of

airsickness was very low on these flights , although it did vary with

plane type . The two planes which were perceived as having the

least troublesome motions did have the lowest rate of motion sickness ,

and a composite index of perceived motion was correlated with the

experience of airsickness . Reported presence of symptoms did not

vary with the number of previous flights taken or whether or not the

respondent had to fly . However , a larger proportion of women

experienced motion sickness on these flights than did men . As shown

in Table 11 , a larger percentage of women have previously taken air

sickness medication , took it on this flight , and experienced airsickness

on this flight . Geldard (7 ) asserts that fear of motion sickness is

a major deterrent to flying . It would be interesting to know ( 1 ) the

relative incidence of motion sickness for men and women in the general

population , ( 2 ) what percentage of air travelers experienced motion.

sickness on their first flight , and (3) how many of them never returned

for another flight .

As we have shown in other papers , comfort in the air mode is largely

a function of vertical and transverse accelerations . Angular rates

have a relatively minor role for most aircraft . But , rolling motion

is one inducement to motion sickness , and roll rate is a dominant

influence on comfort for ground vehicles . Do men and women differ in

their reactions to rolling motion? That question is the concern of

Part 2 of our paper .
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Male

Medication

Taken Previously

Yes

5%

#

656

161

Medication

This Flight

#Yes

2%

5%

633

154

Airsickness

This Flight

Yes #

4%

8%

651

161
Female 15%

Table 11 Responses to Items on Airsickness Partitioned by Sex
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Ground Vehicle Studies

ride segments .

Using ground based vehicles , it was possible to gain some control over

the motion inputs to the vehicles (by selecting road or track segments )

and to use large groups of paid passengers to rate the comfort of many

Consequently , persons selected to represent various

levels of age , sex , and experience with each vehicle were hired to

ride buses or trains and rate their comfort at various times during

the trips . There were between 25 and 30 such paid riders on each trip

on each vehicle , and different persons were involved on each trip .

Recordings of the physical environment were made and related to the

mean comfort rating for each segment . Clearly , the primary physical

component of ride quality is the motion of the vehicle . Motion may be

analyzed into six degrees of freedom: three linear accelerations

(vertical , lateral , and longitudinal) and three angular rates (roll ,

pitch , yaw) . Analog recordings of motion in all six degrees of

freedom are taken using the PEMS II apparatus (the Portable

Environmental Measuring System) . The RMS values are obtained for the

motion in each of the six degrees of freedom. The values for linear

accelerations are expressed in g's and the angular rates in degrees

per second (or radians per second) .

Passengers rated individual ride segments using a seven point rating

scale for which 1 = "very comfortable , " 4 = "neutral , " and 7 = "very

uncomfortable . " All persons in a group rated preselected ride segments

throughout their trip ; the mean comfort rating for each segment was

taken as the basic data for modeling .
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Simple linear and multiple regression are the basic modeling

techniques used . Various more complex models have been tried , but

they failed to produce a meaningful increment in predictability over

the simpler models . For each physical input , the linear regression

relating it to rated comfort is obtained . In these models , we may

think of the slope coefficients for each physical variable as sensi

tivities of human subjects to the particular motion inputs or as the

salience of the inputs . Such sensitivities are , of course , in the

presence of all other motions . That is , they occur in the context of

whatever motion variation is present . To make any general statements

about human reaction to motion , we need to show that sensitivity

coefficients remain the same over different contexts and under

different experimental conditions .

For the buses , motion traces and comfort ratings were obtained for a

total of 52 ride segments . Mean comfort ratings correlated strongly

with RMS roll rate (Pearson correlation = .76) and RMS vertical

acceleration (r = .56) .
.56) . When a multiple regression equation was

obtained relating all the motion variables to comfort , no significant

improvement was obtained over the model with roll alone .

Train data were obtained from 79 track segments . With trains , there

is substantially more variability in noise levels than with buses .

Indeed , for the train , noise correlated most strongly of all the

physical variables with comfort (r = .63) . Both roll and transverse

acceleration were moderately correlated with comfort (r's = .44 and

.43 , respectively) .
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The experiments with buses and trains involved equal numbers of men

and women . In these experiments , roll rate was found to be the

dominant motion variable influencing comfort . Regression equations

were developed separately for several subgroups of the total sample .

Table 12 and Figure 3 show the results . The differences in the

intercepts of the two functions merely reflect the fact that men and

women consistently differ in comfort (which is apparently due to seat

comfort ) , but the difference in the slope suggests a difference in

sensitivity to roll rate .

The dominant motion in planes were vertical and lateral accelerations .

In the ground based vehicles , angular rates were more important .

Women seem to be more sensitive to roll rate than men are . This

greater sensitivity was apparent in subsequent validation studies as

well .

Other Vehicles

Extensive data have been collected on diverse vehicles which we hoped

would confirm our hypothesis that women are more sensitive to angular

rates than men are . The data are suggestive , but not conclusive . One

of two conditions need to be met to test this hypothesis ; either ( 1 )

the angular rates must be the dominant motion of the vehicle , or

( 2 ) the contribution to comfort of the angular rates must be independent

of the linear acceleration . For a luxury bus , an urban rapid rail

car , and an AGT vehicle , linear accelerations showed the strongest

correlations with rated comfort . Furthermore , the angular rates tended

to be highly correlated with the linear accelerations . Thus these

systems can't be used to test our hypothesis .
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Bus Data Train Data

All Subjects 1.05 ( .13 )
.96 ( .21 )

Seldom Riders 1.12 ( .12 ) 1.05 ( .22 )

Frequent Riders .97 ( .13 ) .88 ( .24 )

Ages 16 - 24 .91 1.12 ) .81 ( .21 )

Ages 25 - 48 1.01 ( .15 ) 1.01 ( .23 )

Ages 49 and older 1.28 ( .14 ) 1.00 1.28 )

Males .99 ( .12 ) .86 ( .24 ).

Females 1.09 1.14 ) 1.06 1.21 )

Table 12 Roll Rate Regression Coefficients for Bus and Train Data
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Figure 3 Comfort Versus Roll Rate by Category of Subject
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Using a short haul intercity train , vertical motions predominate , but

there is some evidence that angular rates are important to women . Roll

rate is significantly correlated with comfort for women , but not for

men .

Conclusions and Implications

The influence of angular rates on human comfort and performance has

been relatively neglected . Indeed , the International Organization for

Standardization (ISO ) has not yet formulated standards for roll ,

pitch , and yaw . Yet there is sufficient data to show that these

motion components do affect human comfort . Our data further suggest

that there may be gender differences in reactions to the rotational

axes . Basic parametric research using motion simulators to attain the

desired combinations of vibration axes is clearly needed .

If reliable gender differences in response to the angular rates are

found , then vehicle design should include methods of controlling

rotations to the satisfaction of the more sensitive subject population

(which appears to be women ) .

In summary , we find that ( 1 ) women are more comfortable in vehicle

environments than men are , ( 2 ) this difference is in part due to

their greater satisfaction with seating and space factors , ( 3 ) there

is a greater prevalence of airsickness among women , and ( 4 ) women

appear to be more sensitive than men to the rolling motions of vehicles .
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A COMPARATIVE STUDY OF WOMEN CAR BUYERS

Martin F. Hunt , Jr.

J. D. Power & Associates

I. Introduction

This paper presents part of the findings from a recent nationwide

survey of women car buyers conducted by J. D. Power and Associates .

Traditionally , women have been considered to hold a secondary

position to men in purchasing an automobile . Previous studies ( 1,2 )

have shown that in the majority of husband and wife households , the

husband decides upon the make and model of the automobile to purchase

while the wife chooses the color , upholstery , and interior trim .

A current trend , however , is toward multi- automobile households ,

with every member who is of driving age having their own car

( obviously this trend varies with income ) . As a result , more women

in traditional husband and wife households are purchasing their own

automobiles . Finally , it is important to note that in addition to

the multi- car trend , the household composition in this country is

changing with more and more women living alone and therefore more

likely to purchase their own car ; yet , little attention has been given

to the car purchasing behavior of women .

In 1976 and 1977 , 13% of all new cars were registered in the name

of a woman . In addition , previous J. D. Power and Associates studies

have ascertained that in 30% of the cases where the automobile is

registered in the name of the head of the household , a woman is either
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the principal purchaser or the principal user of the vehicle .

Because the woman car buyer is becoming a larger and larger segment

of the vehicle purchasing market and because of the increasing

importance of this market segment , we conducted a survey of the

women who bought and registered a car in their own name . The purpose

of our study was to give a fresh and objective profile of the women

who purchase new cars and a better understanding of the woman's

perceptions and attitudes toward buying a new car .

II . Background and Objectives

The major objective of our survey was to provide automobile manu

facturers with ; information on the types , body styles and options

that women prefer in an automobile ; some specifics about the use

that women make of their automobiles ; information on the purchasing

process the women used in choosing an automobile ; and women's

perceptions of automobile advertising . As a result of this survey

we found that women are similar to men in choice and use of an

automobile ; however , there are some important differences encountered

when acquiring an automobile . This paper will specifically discuss

the problems indigenous to women buying a new car . Questions

asked in this area included :

( 1 ) Who is the typical woman car buyer ? How does she compare with

other women and other car buyers ?

( 2 ) Do women who register their new car in their own name generally

make 100 % of the buying decision or do they rely on other people to

help them make the decision ? On whom do they rely and for what part

of the decision process ?

516



( 3 ) Do women car buyers feel that it is more difficult or

easier for a woman to buy a new car ? Why or why not ?

( 4 ) Do women who shop for new automobiles feel that they are

treated differently than men ? Do they feel it is positive or

negative ?

( 5 ) Do the women who finance a new car have any financing

problems because they are women ? If so , what types of

problems do they encounter ?

( 6 ) What percentage of women who buy and register a new car in their

own name have total responsibility for keeping their car

adequately serviced and maintained ?

( 7 ) How many of the women actually enjoy driving their car and

to what degree ?

A. Sample and Method

A national sample of 4,000 passenger vehicles registered to female

owners was drawn from R. L. Polk & Company's June , 1976 and June ,

1977 files . The sample was divided into 1976 and 1977 car buyers .

In order to gather as much information as possible and still retain

a four page questionnaire , ten questions were varied on each

questionnaire . In terms of this paper it should be noted that only

the 1976 car buyers were asked how many dealers they visited , who

accompanied them , how they felt about the dealer's treatment of

them and whether or not they dealt with a saleswoman .

The questionnaire with a cover letter , a 25¢ incentive , and a postage

paid return envelope was mailed to the sample in September , 1977 .
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On November 1 , 1977 , the returns were closed and a total of 763

useable returns were tabulated and analyzed . Of these , 419 were

1976 car buyers and 344 were 1977 car buyers .

B. Results and Discussion

The results of this survey provide a demographic profile of the typical

woman who buys a car in her own name . In addition , it gives information

on whom a woman turns to for aid when purchasing a new car and

discusses the particular problems the women had when shopping for

a new vehicle .

Profile Of The Woman Car Buyer

We found that the typical woman who buys and registers a car in her

own name differs from the average American woman on several dimensions .

She is more likely to be younger , single , divorced or widowed , employed

full time , and to have some college education . Figure 1 summarizes

these comparisons .

Further , not only did the survey women differ from the average

American woman , they differed from the typical car owner on many>

of the same dimensions ( see Figure 2 ) . Again , they were more likely.

to be younger , single or widowed , and better educated . In addition ,

other differences arise . For instance , there was an 11% difference

in employment rate , with the women car buyers slightly less likely

to be employed full time . The difference between the median income

of the woman car buyer and the median income of the typical car

buyer was approximately $4,000 less . The median household size
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for the woman car owners was 1.7 persons as compared the 3.1 of the

average car buyer . ( The lower household size for women is most

likely due to the single status of the majority of the women

surveyed . )

Occupational Profile

Reflecting the use of the automobile as a major means of commuting

to and from work , two-thirds of the women surveyed were employed

full time with an additional eight per cent employed part time ;

further , 30% were employed in either professional , technical , or

managerial positions . Another 23% had clerical positions . ( See

Figure 3 )

Household Composition

A frequent theme of car advertisements is the woman chauffeuring a

station wagon full of children ; however , we found few chauffeurs in

our survey :

Twenty - one percent of the women who registered a car in their own

name were under 25 years of age and 21% were 55 years or older

(Figure 4 ) . The remaining 48% were between the ages of 25 and 49 .

So it would appear that about half the women would be of child

bearing age ; however , 71% of the total group had no children under

18 years of age . ( Figure 5 )

Since these women come from small households and the majority of them

have no children , it is not surprising that 41% of them purchased a

compact or sub - compact car and 20% purchased an intermediate sized car .
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Our profile of the women who register a car in their own name indicates

that these women are neither typical of the average American woman

or the average car buyer . While they represent all age groups , the

women we surveyed were more likely to be single , well educated , employed

and either live alone or with one other person . On the average they

are childless or have grown children .

Use Of Car Purchased

The women surveyed indicated that they purchased this car for their

own use . Fifty- five percent of them stated that they were the only

driver of the car and an additional 33% considered themselves the

principal driver of the car . Seven percent shared the car with

someone else and only 3% considered someone else as the principal

driver . Again , this could be a reflection of the woman alone who

naturally would be the only driver of the car , however , of the

married women included in our survey , 15% listed themselves as the

only driver of the car and 59% considered themselves the principal

driver of the automobile they purchased . (Figure 6 ).

Purchasing Decision

It would follow that these women would be quite involved in the

decision as to which car they purchased and 71% of the women surveyed

indicated that they had made over 80% of the decision . Nearly half

( 49 % ) of the women were totally responsible for the purchasing decision( %

while only 5% of the women surveyed indicated they had made less than

50% of the decision . ( See Figure 7 ) Again , this doesn't necessarily

reflect the single woman with no one to help her in this process as
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of those women who made 100% of the purchasing decision 26% were

married .

Of those who did not make the total decision alone , 23% of the

women were aided by their husband and another 8% by their father ,

male friend , or son . Only 9 % of the women surveyed were aided in

their decision by their mother , daughter , or a female friend .

( Figure 8 )

When asked to indicate areas in which they received help , 24% of the

women who received help indicated they were aided in negotiating

a price while an additional 15% had help deciding upon the make of

the car or optional equipment . ( Figure 9 )

III . Results and Discussion

Problems Encountered

Probably the most pertinent information available from this survey

has to do with the women's attitudes about buying a car and their

perceptions of how they were treated by the dealers .

Sixty- two percent of the women we surveyed felt it was more difficult

for a woman to buy a car than a man . Twenty - one percent of these

women felt that it is much more difficult and another 41% felt it

is sometimes more difficult . About a third ( 32% ) felt it was the

same for a woman as a man . Only two percent felt it was easier

for a woman and a remaining 4% had no opinion . ( See Figure 10 )

When asked why they felt it was more difficult , 27% of the women

indicated that they thought that dealers take advantage of women ;

an equal number felt it was more difficult for them because " women
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know less about cars " ; and another 5% said women are more inexperi

enced in buying cars . Although the majority of the women felt that

it was more difficult for them to buy a new car than it would be

for a man , they tended to blame their own inexperience and lack

of knowledge as much as the dealers ' attitude for this problem .

( Figure 11 )

Half of the women were asked to indicate the major reasons that

made car buying more of a problem for a woman . Nearly a quarter

( 24% ) of the women checked " Women's own insecurity about entering the

male domain of cars" ; another 17% checked the car dealers ' hard sell

approach ; and 13% considered the car salesmen's insensitivity to

women's car needs . One in ten of the women went beyond the sales

people and said that this difficulty was due to the manufacturers '

complacency about women . ( Figure 12 )

Previously we discussed who helped our respondents in deciding upon

which car to purchase , now we will discuss who accompanied them

when they actually shopped for their new car .

The average respondent to our survey visited three dealers while

shopping for her car . Twenty -nine percent of these women visited

the dealer alone . Again this was not necessarily the single women ,

as 14% of the married women also visited the automobile dealers

alone . Fifty- four percent of those women who were accompanied in

their visits to the automobile dealers chose either a husband ( 26 % ) ,

father ( 11% ) , male friend ( 11% ) or son ( 5 % ) or fiance ( 1 % ) to go

along with them . Only 18% chose either a mother , daughter or a
a
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female friend to accompany them in shopping for a car . (Figure 13 )

There is some overlap in figures as some of the women were accompanied

by more than one person . The fact that the majority of the women

chose a male companion when shopping for an automobile reinforces

the conclusion that these women considered the automobile an area

of male expertise .

The 419 , 1976 car buyers were asked if they felt that they were

treated the same as a male car buyer ; the opinion was divided about

evenly . Forty-four percent of the women felt that they were treated

the same and 43% felt they were treated differently . Apparently.

age makes a difference in this perception as 52% of the women over

55 years felt they were treated the same and 52% of those under

thirty-five felt they were treated differently . It may be possible

that the younger women are more aware of such differences in treat

ment . ( Figure 14 )

Of those women who felt they were treated differently , 11% of the

women felt they were talked down to , eight percent said the dealer

didn't take them seriously , and another 7% reported that the dealer

talked to the male accompanying them . ( Figure 14 )

Feelings About Saleswomen

A small number ( 8 % ) of the women dealt with a saleswoman rather than

a salesman .
When asked if they thought a saleswoman would be easier

to deal with , 48% of all of the women surveyed indicated that dealing

with a car saleswoman would be no different than a car salesman ,

while 13% indicated that a car saleswoman would be better . Again ,
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age appears to make a difference in this attitude as 18% of the

women under 35 felt it would be easier , while only 9 % of those

over 55 felt this way . The major reasons the women felt that

dealing with a saleswoman would be no different were : " Women are

as capable of selling cars as men " or " either a man or a woman

is only interested in selling the car . " ( Figure 15 )

Experience Gained

Their present car was either the first or second car 61 % of the

women surveyed had purchased , so over half of them were inexperienced

in this area and 6 in 10 indicated that they had learned something

from the experience . Ten percent of the women indicated that next

time they would shop around more . Another 8% felt that they had

a better knowledge of what questions to ask . A small percentage

( 6 % ) said they would be better able to bargain about the price ,

would be firmer and more assertive , and would get specific promises

from the dealer . ( Figure 16 )

IV . Conclusions

Due to the inherent limitations of the survey method , casual

conclusions cannot be made from this study , however , our data

does indicate that buying a new automobile is more of a problem

for women than it is for men . As one woman in our survey said ,

"Women are not culturally trained to be interested in and know

about cars . However , our data also indicates that even when

women are knowledgeable about cars , they are not taken seriously
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by the automobile dealers . It is obvious that the manufacturers

need to consider the female as a viable part of their buying

public and make every effort to educate their dealers on this

subject . At the same time , women need to arm themselves with

knowledge and confidence when approaching the new car dealers .

V. Implications

This paper discussed some specific problems women have in relation

to buying a new car , and these problems raise additional questions .

However , this is only a small part of the picture . There are many

other areas of women's awareness and use of the automobile that also

need to be explored . A few of the questions to be answered are :

( 1 ) This study has demonstrated that many women feel it is more

difficult for a woman to buy a new car , however , it was also

apparent that many women accept the responsibility for this

and cite their own lack of knowledge about cars as a reason

for the difficulty . A lack of mechanical knowledge is a part

of the female stereotype , how can this be overcome ?
What can

manufacturers and dealers do to overcome the discrimination

that the women feel in the show rooms ?

( 2 ) If women feel they are discriminated against when buying a

car , do they have similar problems in having their automobiles

serviced ?

( 3 ) Do women in general prefer smaller cars ?
How much are they

influenced toward larger cars by the advice of male friends ?
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(4 ) Do single people buy the same or are the car buying preferences

different for single men and women?

( 5 ) How do women feel about various safety features on the

automobile ?

( 6 ) As women become an increasing proportion of the automobile

market , will they also have an effect on the design on the cars ?

( 7 ) As the proportion of multi - car families is increasing , do

two or more car families buy differently than the single car

family , i.e. several small cars versus one large car?
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METHODOLOGICAL AND PLANNING IMPLICATIONS

The four papers that appear in this section address the question of how

well current and traditional planning techniques and methodologies

register , measure , and predict women's travel behavior , with emphasis

on how well they respond to changing demographic patterns and sociological

roles .
Three of the four papers implicitly or explicitly claim that

the actual techniques in use can or can be made to correctly measure

women's current behavior . There is disagreement in these three papers

over whether these techniques will produce accurate predictions of

future behavior in the face of demographic and societal trends . The

fourth paper , Pat Burnett's , argues that existing models and tools are

structured incorrectly and therefore cannot measure even current

travel behavior accurately .

David Hartgen's paper begins with an explanation of the various

computer- based analytic tools and models used by transportation planners

in most metropolitan areas ; he describes their origin and use and

briefly explains the problems such models have in dealing with sub- groups

of the population including women . However , using data sets from two

areas in New York State collected in two time periods eleven years apart ,

he finds that existing methodologies have the ability to measure and

predict aggregate trends in women's travel behavior . It is interesting

to note that his empirical findings , while not the central theme of the

paper , are consistent with the empirical findings appearing throughout

this report .

Kostyniuk and Cleveland's paper looks at the Detroit TALUS study which
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is typical of a number of large- scale transportation efforts used in the

formulation of transportation policy and planning in the United States .

The authors are concerned with whether data handling and modelling

activities in current transportation planning methodologies possibly

or inevitably lead to biases in the treatment of women's transportation

needs in the planning process . They found that because the trip

generation component of the process could not predict the changing

roles and employment of women , it effectively " froze " in time the roles

and travel patterns of women when the data were collected . In addition ,

while the data collection did not underrepresent the vehicular travel

patterns of women , it may have underrepresented women's walking trips .

It should be noted that the Kostyntuk -Cleveland paper does not perform

a comparative analysis so that such commonly used models may , in fact ,

be misrepresenting men's travel behavior as well .

Paaswell and Paaswell's paper also analyzes the traditional metropolitan

planning process , and their work finds that process deficient in some

respects . First , the authors argue that the use of aggregate data in

computing benefits obscures the disbenefits that any group in society

may receive from a transportation investment as well as obscuring the

needs of those groups . The authors assert that a new concern with the.

equity consequences of transportation policies and investments cannot

be fulfilled within the traditional planning process , since those con

cerns are tacked on to the end of the process . The authors also find

that the traditional reliance on definite , quantifiable economic measures

oi benefits , such as vehicle miles per dollar of investment , weight the
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process against a number of groups in society including women .
The

authors conclude by advising against modifications in the technical

tools . Rather they conclude that concern with women's special needs

must be included at the start of the planning process when goals and

objectives are formulated .

her paper Burnett argues that current models ask the wrong questions

about travel behavior ; in essence , misspecifying the dependent variable .

People's needs for activities are generated by and are impacted by

their travel options . Instead of modelling what people do , the author

asserts , we need to have models that describe how choice sets consisting

of those options vary and what personal and institutional variables

cause such differences . She concludes that we need to consider

reformulating travel demand models to more accurately portray the

decisions people make .
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CAN CURRENT TRANSPORTATION PLANNING METHODS

ANALYZE WOMEN'S TRAVEL ISSUES ?

Dr. David T. Hartgen

New York State Department of Transportation

INTRODUCTION

Of the numerous methodological and substantive changes which have taken

place in transportation and transportation planning in the last 25 years ,

one of the most significant has been the general movement towards analysis

of special groups and their transportation needs , and further detailed

study of subgroups within American society . The most obvious example

of such work has been the great amount of study of travel patterns of the

elderly and handicapped , occurring particularly since 1970 . Numerous

other groups , of course , are also amenable to such studies . The subject

of women's travel issues , being the central theme of this Conference , is

an additional such group and may be viewed as a natural extension of the

analyses done on other special groups .

As interest increases in a particular subarea such as women's travel

issues , there follows naturally increased interest in the need for

additional tools , data , methods , and procedures , which enables the trans

portation planner and analyst to study these questions at the appropriate

scale and level of detail . Before , however , such procedures are developed ,

it would be wise for us to check the present capability of our current

methods and techniques . For obvious reasons , we should not overlook our

present capabilities . For one , from purely the viewpoint of efficiency ,

many existing techniques may be found to be applicable to the kinds of

questions and issues being raised concerning women's travel. Also , con

siderable time and effort may be saved and relevant issues addressed now ,



rather than later , if current tools and procedures can be used . Thirdly ,

the use of existing procedures allows us to sharpen our understanding of

additional research needs , by highlighting shortcomings in present methods .

This paper suggests that present data and methods available to most

transportation planners can , in fact , be usefully applied to analyses of

women's travel issues . The central tenet of this paper is that while

such methods are generally available , they have not been used in the past

primarily because the issues surrounding women's travel have not been

raised to the forefront of transportation planning , and that this therefore

is not a shortcoming of tools and methods, but rather a shortcoming of

emphasis within the profession .

Methods

It would be impractical and probably unnecessary for this audience to review

in great detail all of the methods available to transportation planners.

Since our intent is to identify particularly their shortcomings with respect

to women's travel issues , the methods may be summarized briefly as follows :

(1 ) of primary importance to many transportation planning agencies

are the sets of computer based analytical procedures generally

known as UTPS (Urban Transportation Planning Systems ) .. As is well

known these procedures consist of a sequence of models, embedded

within computer programs , which are used to forecast traffic on

various networks . The various stages of such models ( generation ,

distribution , modal split , assignment) are well known .
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(2 ) Closely associated with such methods are a variety of evaluation

procedures, including those based on benefit /cost and its variants,

as well as other procedures for analyzing energy , accident and

travel time analysis , as well as accessibility .

(3 ) Also , of more recent vintage are the so - called disaggregate

methods , which are essentially mathematical models built from

individual observations . As such they may be embedded within

existing UTPS and other structures , and used as part of on - line

transportation planning activities , or they may be used and

constructed separately for analysis of particular questions such

as women's travel issues .

(4 ) Other methods A host of other methods are also available in data

collection , etc. Attitudinal analysis often consists of a collec

tion of specialized data sets concerning attitudes , or public

opinions , on transportation modes or alternatives . Markets are

generally segmented for sub -group analysis , particularly in transit

planning , but also for specialized issues such as elderly and

handicapped planning .

The primary shortcomings of urban transportation planning methods have been

summarized in numerous publications in the past , with respect to various

other sub - groups such as the elderly and handicapped .
Most of these

shortcomings are generally applicable to study of women's travel issues .

The primary ones are as follows :
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(1 ) Generally speaking the methods are not sub - group oriented , and

therefore it is very difficult to extract and understand the

implications of transportation proposals for particular sub

groups within the population. This is true for a variety of

market segments , including women .

(2 ) While complex in structure and in computerized form , the methods

used by transportation planners are generally speaking insensitive

to the causal structure of travel, and therefore are incapable of

assisting the analyst in understanding the nature of travel or

its probable response to a variety of policy questions .

( 3 ) Because most of the variables used in such models are oriented

primarily to broad aggregate trends in transportation (such as

changes in travel time and cost ) , the models are generally

speaking insensitive to a variety of policies which might impact

different user groups , or non - user groups , within society .

Methods generally are not available to assist the analyst in

understanding the nature of these impacts or the way in which

impacts will differ depending upon market segment or impact

groups .

(4 ) Methodologically speaking , the procedures are complex , require

a significant amount of data , and generally cumber some to use

and operate .

While these characteristics are certainly severe shortcomings, their impact

on the ability of an analyst to study particular sub - groups within the

market should not be over emphasized . A parallel could perhaps be drawn
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with elderly and handicapped transportation planning which has evolved

and proceeded without significant use of such tools as UTPS , but never

theless has been subjected to numerous studies and analytical review

by transportation planners. There is certainly no dearth of good tools

within transportation planning available to study numerous questions .

Data

In order to understand how present data sets may be of considerable value

in understanding women's travel issues , it is necessary first to review>

the kinds of data generally available to transportation planners. They

generally fall into four types :

(1 ) So - called home interview survey data sets , consisting primarily

of records of trips made by a family on a randomly selected day .

The data is detailed down to the trip level and consists of a

record of travel for each trip made by each member of the

household . Information collected includes travel time , vehicle

used , mode , purpose , destination and origin , and a variety of

other descriptors . Because most such travel files have been

collected for metropolitan areas in the U.S. in a standardized

way , it is possible in most such surveys to summarize this

information to study such questions as trip sequencing , trip

chaining , role interaction of individual household members , use

of family cars , and so on. While these questions have not

generally been studied in the past by transportation planners,

most data sets have within them the capability to permit it .
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(2 ) On - board surveys , consisting of records of a single trip made

by individuals on a given mode or method of travel , are also

generally available . These studies again consist of trip

records of a random sample of riders , but collected in a process

of traveling , rather than at the home , as in the case of home

interviews . Thus , they are not a complete picture of travel

of either the mode itself nor of the individuals or their

families . The same general kinds of information are collected

however .

(3 ) Specialized data sets which may be collected either in hone

interview or on - board format , concentrating on attitudinal

data , extended time data (e.g. , diaries ) and the like .

(4 ) Aggregate data, consisting of summaries of the number of obser

vations of a given type , including such sources as the census,

motor vehicle records, employment data , traffic counts , and so,

ON.

The major shortcomings of available data sets for describing women's travel

issues is not that the gender information per se is missing , but that

certain specific useful elements of women's travel are not generally

available . These include measures of role allocation and life cycle ,

as well as automobile use within the household . Such measures have

not been collected in transportation planning files in the past , either

aggregate or disaggregate , and thus questions concerning women's travel

that relate to household role and such questions are not easily addressed
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with such data .
In addition , the data sets generally tend to be descrip

tive in nature and contain very few variables describing the underlying

causes of travel behavior , particularly such factors as household decision

making . Thus , research - oriented studies often find such data sets lacking

for such questions . While gender -based differences in travel patterns

have not been the focus of much research per se , sex is almost always used

as a demographic classifier of travel data . Indeed , it is a rare study

that does not collect such data and subsequently tabulate information by

it .
This is particularly true of attitude and opinion studies. Thus ,

transportation planners are certainly familiar with the concept and do

not hesitate to use it .

An Example

In order to understand better how conventional data sets may be used with

some existing techniques to study women's travel issues , the following

brief example has been developed . It consists of an application of home

interview travel data , combined with simple tabulations, to understand

aggregate trends in travel that may be related to women's travel issues .

The data base for the study consists of four separate home interview travel

surveys collected over two points in time in Buffalo and Rochester , New

York. In each city , two surveys approximately eleven years apart are

analyzed to observe changes in aggregate travel patterns and how these

relate to on - going changes in American society which reflect changes in

the status of women . The four surveys may be summarized :
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1962 Buffalo Survey Conducted over a 12 -week period ( June -Sept . ) .

Approximately 16,000 interviews* .

1973 Buffalo Survey Conducted over a 10 - week period (Sept. - Nov . ) .

Approximately 2,000 interviews .

1963 Rochester Survey - Conducted over a 12 -week period (May - July ) .

Approximately 7,800 interviews .

1974 Rochester Survey .

Conducted over a 10 -week period (Sept. - Nov . ) .

Approximately 2,400 interviews .

Travel data was collected for weekdays only ; for persons 5 years of age or

older ; between the hours of 4:00 a.m. - 4:00 a.m. on the next day .
School

(and perhaps recreational) trips would be affected by summer survey times .

Using simple tabular routines , a number of summary tables have been prepared

from the four travel studies and are summarized in the following tables .

Trips by Mode and Sex

Table 1 shows the distribution of travel by mode and sex for each of the

four studies . The following trends are obvious :

Vehicle driver trips increased 5 and 3 percentage points (* 10% and 5%

increase respectively ) between the two study areas over the 11 year

period . This seems to have occurred at the expense of vehicle

passenger and commercial bus trips .

The proportion of vehicle driver trips of all male trips did not

change much ( increase for Buffalo ; decrease for Rochester ). Vehicle

passenger trips and commercial bus trips decreased as proportion of

* Interviews households
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all male trips. As a porportion of all trips , male vehicle driver ,

passenger and commercial bus trips decreased overall from 56.9 + 51.7

for Buffalo ; 54.3 + 51.2 for Rochester ) over the 11 year period .

For female trips , vehicle driver trips increased considerably as a

proportion of all female trips (37.8 + 51.6 for Buffalo = 36.5%

increase ; 43.9 + 52.9 for Rochester = 20.5% increase ) . This increase

is offset by a 28.8% decrease (48.0 + 34.2 ) in Buffalo vehicle

passenger trips and a 25.6% decrease (42.9 + 31.9) in Rochester

vehicle passenger trips . The female vehicle driver trip increase

indicates that more women have access to a vehicle now as compared

to ll years prior to 73/74 .

Trips by Sex and Destination Purpose

Table 2 summarizes the same four studies by sex and destination purpose .

An analysis of the trends in the table shows the following:

Male trips to "work" decreased ( proportionately ) while female

trips increased .

Trips to "serve passengers" increased for females and decreased

for males .

Surprisingly , trips to " social - recreation -vacation " and " ride "

decreased for everyone .

The decreases are somewhat offset due to the increase in trips

to " school" ( the absolute increase in these trips would result

in a relative decrease in the other trip purpose percentages ) .

Trips to " shop " decreased proportionately for everyone .
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More women (proportionately) work in 73/74 than in 62/63 . More women

have a car available during the day since "serve passenger" trips

decreased proportionately for them or more work-car pools are

operated by women in 73/74 than in 62/63 .

Trips by Destination Purpose and Trip Length

Table 3 summarizes this information . The following points can be made .

Average trip length increased for men in both Buffalo and Rochester ,

but decreased for women in Buffalo and increased very moderately

in Rochester over the 11 year period.

Generally, women's trips are shorter than men's trips , indicating

the tighter range of travel around the home. This trend is

apparent in all four data sets .

While average trip lengths for women's work travel increased

substantially, men's trip lengths increased even more for work

travel , reflecting perhaps a tendency for men to take jobs at

greater distances from the home has accelerated over the last

11 years.

Sex and Employment

Tables 4a and 4b show the following :

There has been a sharp decrease in the percentages of women

identifying themselves as "housewife" in each of the cities

over the last 11 years.

The increase in women's employment has occurred across all of

the employment categories. With men, however , employment
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Omen

I,

Male

Home

Work

Shop

School

Soc-Rec-Vac

Eat Meal

Person Trips by Sex , Destination Purpose and

Average Trip Length (Airline Distance Miles

73 Buffada
62 Buffalo

Trip

Length

4.17

4.64

2.56

2.65

Trip

Length

4.54

5.97

2.73

2.92

TABLE 3

43582

62

+8.9

+28.7

+6.6

63 Rochester

Trip

Length

3.94

4.10

2.33

-

74 Rochester

Trip

Length

4.43

5.77

2.93

94583

62

+12.4

+40.7

+25.8

Pers . Bus .

Serve Pass .

Change Mode

Ride

Average*

FEMALE

Home

Work

Shop

School

Soc-Rec-Vac

Eat Meal

Pers . Bus .

Serve Pass .

Change Mode

Ride

Average*

TOTAL

Home

Work

Shop

School

Soc-Rec-Vac

Eat Meal

Pers . Bus .

Serve Pass .

Change Mode

Ride

Average*

* Weighted Values

5.81

3.15

3.41

3.18

7.11

3.67

4.13

3.60

3.55

2.63

2.30

5.63

3.84

2.94

2.74

7.71

3.74

3.62

3.92

4.40

2.60

2.48

5.72

3.40

3.19

3.01

7.41

3.71

3.91

5.68

4.51

3.78

3.39

4.32

4.58

4.46

3.32

4.18

2.89

2.53

3.99

4.82

3.30

2.89

4.70

3.58

3.35

3.96

5.38

2.86

2.73

4.79.

4.64

3.53

3.14

4.48

3.97

3.93

+10.2

-2.2

+43.2

+10.9

+6.6

-39.2

+24.8

+8.0

-7.8

+17.7

+9.9

+10.0

-29.1

+25.5

+12.2

+5.5

-39.0

-4.3

-7.5

+1.0

+22.3

+10.0

+10.1

-16.3

+36.5

+10.7

+4.3

-39.5

+7.0

+0.5

2.11

5.66

2.93

3.72

2.79

9.47

3.13

3.82

3.27

3.22

2.38

2.19

5.16

3.43

3.05

2.65

5.31

3.36

3.25

3.62

3.88

2.36

2.15

5.41

3.11

3.38

2.72

7.13

3.27

3.56

3.18

4.77

3.71

4.18

3.25

4.61

3.76

4.42

3.31

4.23

3.17

2.82

4.03

3.82

3.36

3.06

5.09

3.06

3.41

3.89

5.27

3.08

3.00

4.37

3.76

3.73

3.14

4.86

3.34

3.93

+50.7

-15.7

+25.6

+12.4

+16.5

-51.3

+20.1

+15.7

+1.2

+31.4

+33.2

+28.8

-21.9

+11.4

+10.2

+15.5

-4.1

-8.9

+4.9

+7.5

+35.8

+30.5

+39.5

-19.2

+20.9

+10.4

+15.4

-31.8

+2.1

+10.4
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increases have generally been in the professional and technical

(white collar ) jobs .

In summarizing this section , it should be pointed out that our purpose is

not to summarize women's travel issues for each of these cities , but

rather simply to demonstrate that conventional data sets have within them

considerable power to study such questions .

Conclusions and Other Research

The central conclusion of our brief review is that while methods and data
-

presently available to transportation planners have not generally been

used to study women's travel issues , they may certainly be asked to do

SO . Generally speaking we found the data sources and simple tabular

materials extremely rich in such information , and we would expect that a

more detailed analysis using additional techniques such as disaggregate

models for statistical procedures would show even greater applicability

of present data sets to the study of such questions . Thus, while it is

certainly true that there are numerous issues and subjects which can not

easily be addressed with present methodologies and data , the analysts

should not despair . For within present methods and data , the power

certainly rests to address such questions , should the analyst wish to

do so .

In particular , present methods and data sets would appear to be quite useful

for studying the following kinds of gender related questions:
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(1 ) Changes over time in aggregate travel patterns , such as we have

reviewed in this paper .

(2 ) Changes in working patterns , particularly by women .

(3 ) Changes in ridership profiles .

(4) Non - work travel reflected in both destination and purpose

distributions .

(5) The choice structures of travel , particularly destination and

mode choice .

On the other hand , a number of additional subjects would appear to be quite

difficult to study with existing tools and techniques. These include the

following :

(1 ) Questions concerning role and life cycle and their influence upon

travel .

(2) Questions in which trip sequencing and chaining is a central issue

(no good tools are available for studying trip chaining , although

the data generally have within them the appropriate ties ) .

(3) Studies of travel as an output of the household decision -making

process , such as those presently being developed by NCHRP research

(8-14A) ..

It would appear that research in such areas could best go forward by relying

heavily upon specialized data sets for attitudinal and preference infor

mation , as well as specially collected data sets such as the disaggregate

Baltimore data , to further understand role and life cycle relationships .
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If this information can be synthesized , it may be possible to relate it

directly to conventional data sets in such a way that transportation

planners will be able to use it effectively .

In conclusion , therefore, just because women's travel issues have not been

studied , doesn't mean they can't be. This author would recommend that if

such issues are of central importance to the transportation planning

profession , they should be raised , studied , and addressed now , with con

ventional tools and techniques as appropriate, rather than waiting for

better procedures or more carefully constructed analytical tools to come

along These tools will certainly evolve in time and will undoubtedly

assist us in understanding these questions but the cost of waiting

( assuming that the issues are important ) is higher than the value likely

to be gained . Thus, where appropriate , transportation planners should be

encouraged to address these questions in a timely fashion , without worrying

too much about the availability or need for ideal data sets and research

methods .
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GENDER - ROLE IDENTIFICATION IN THE METHODOLOGY

OF TRANSPORTATION PLANNING

Lydia P. Kostyniuk

Donald E. Cleveland

University of Michigan , Ann Arbor

Hundreds of large scale transportation studies have been used in the

formulation of transportation policy and in planning regional trans

portation systems in the United States for the past thirty five years .

These studies rely primarily on interview and other data collected

from a sample of homes and along the roads . A consistent and fully

developed modeling methodology is used to predict future travel demand .

This estimated demand then serves as part of the input to future

policies , plans for systems and facilities , and other decisions which

finally determine what is and is not done about transportation .

Despite that fact that women make up more than half of the population

we have not found that any of the large scale transportation studies

specifically looked at the travel needs of women . Creighton noted

this but pointed out that the process should be concerned with attri

butes of persons and households rather than with individual persons ,

apparently believing that these attributes would be unrelated to

gender . ( 4 ) It was recognized that the travel patterns of males and

females do differ , but the only explicit reference to sex in the

landmark Chicago Area Transportation Study was in connection with the

mode of transportation in which it was noted that females made up 67%

of the auto passengers and only 25% of the auto drivers in the 1956

period . ( 3 )
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In the attitude study conducted in 1965 in Detroit as a part of the

Transportation and Land Use Study ( TALUS ) important differences

between men and women with respect to their attitudes toward freeways

were identified , with men being found to be much more positively dis

posed toward freeways than women . Otherwise there was no indication of

gender-related characteristics identified in the study .

Throughout the literature in the field and reports to the public there

is a paucity of information on sex and travel characteristic interac

tions at a level which is causal and explored underlying determinants .

Typical of naive presentations are simple tabulations of trip making

length . One example is found in the predominance of male vehicle miles

of travel . The U.S. Department of Transportation 1970 National Personal

Transportation Survey (NTPS ) reported that 73 percent of the nation's

vehicle miles were made by male drivers. The average male , as aa

driver , exceeded 11,000 miles per year while the female averaged less

than half of this or 5,400 miles per year . It was found that the most

significant difference in travel behavior by the sexes was that adult

males make about 60 percent of their trips as the drivers of autos

while for females the percentage is 40 .

The NPTS also explored age and sex characteristics of automobile

travel . Not only did men make a larger fraction of their total lifetime

trips as drivers but the pattern by age was quite different . With

exception of the teen and over 70 year groups there was little difference

for males . Female driver trips as a fraction of their total travel

rose to a peak in the 30-39 year age bracket and declined continually

and notably thereafter .
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Yet , characteristics of this type are changing and are changing

rapidly . It has been observed that travel and licensing are related .

Figure 2 shows the trend in the ratio of the number of licensed female

to male drivers over a recent 12 year period . In 1963 there was no

age group in which the number of women drivers exceeded 75 percent

of the number of men drivers . By 1969, there were 80 percent as many

women as men over the 20-44 year age groups . By 1975, 80 percent was

exceeded for all ages from the youngest to 59 years of age and in

the 30-39 year age group there were 90 percent as many women drivers

as men . The uppermost curve represents the female to male population

ratio in the United States in 1970 . If this convergence toward equal

licensing continues it can be expected that by 1995 this difference

between the sexes will be eliminated and that there will then be a

smaller rate of change in demand than has been the case . Planning

should respond to this ultimate constraint as well as to the differential

effects as older , previously unlicensed drivers are added to the popu

lation of drivers .

These and other similar shifts and trends call out for a scaling and

exploration of the quantitative elements of gender and travel to

determine the extent if any , that the present methods give erroneous

results worthy of note .

It is the purpose of this paper to identify and evaluate how effectively

current transportation planning methodology measures the existing

travel behavior and transportation needs of women in general and of

subsets of women in particular . The focus is on two of the analytic
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portions of the process , the internal home interview survey , a

sampling of the household and travel characteristics of those residing

within the transportation planning area , and the transportation demand>

modeling process , particularly the relationships used to predict the

total amount of travel, the so-called trip generation model .

The objectives of this effort are to determine whether or not the data

handling and modeling activities in these two processes possibly or

inevitably lead to biases in the treatment of women's transportation

needs in the planning process .

In the following sections we successively describe the investigation

of the possible sex bias resulting from the sampling technique , the

data expansion methods , the characteristics of travel, and finally the

trip generation models .

Methodology

Reports and data from TALUS and summaries of the 1953 Detroit

Metropolitan Transportation Study ( DMATS ) , two of the major large scale

transportation studies , (5,6 ) were used with the primary data source

being the TALUS person trip file .

The first area in which the problem was explored is in the sample

representation of the population . The trip file sample was tabulated

by sex and age distributions and compared to the distributions of the

study area .

A second area in which the survey was studied lies in the expansion

of data to account for refusals , incomplete reporting of trips , and
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trips made by modes not seriously considered (e.g. , walking ) , many of

which are quite short .

The key element in reviewing the way in which women are considered

in the transportation planning process and in ways which will be

important for the future is to look closely at the household , the

social unit in which there is a pooling of economic and human resources .

It is believed that the use of the household as the fundamental

sampling unit of a transportation study carries with it information

valid at the time of the study , particularly for the types of roles

played by women at the time , which sociologists tell us are in a state

of flux . It is also believed that information on trends of particular

interest to transportation planners is found in such cross sectional

data .
Therefore , an appropriate task is the development of tabulations

exploring gender and oriented toward expanding knowledge of the house

hold to identify the roles of remales and males in more detail than

exists at present .

TALUS leaned entirely on seven life cycle stages for this element .

These were stratified further by such demographic variables as

identification of employees in the household and age information . Auto

availability and trip purpose were retrieved and used to explore the

expanded data set for differences between the sexes , particularly in

areas where roles are changing .

Sampling

The person trip data file from TALUS consists of 350,000 trips from

41,634 households from the southeastern Michigan region . A 20 percent
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systematic random sample was drawn from this file . Only trip records

from urban Detroit and suburban parts of Wayne , Oakland and Macomb

counties were considered . Observations from outlying areas were not

included . The sampling procedure consisted of dividing the records

into 10,000 trip record sections , organizing these into 7 equal blocks

and then randomly selecting sections of 10,000 trips from each of the

7 blocks . This procedure was followed to overcome spatial biases due

to the organization of the original file and to simplify the data

processing ..

The resulting sample consisted of 50,000 person trips from 4683

suburban households and 20,000 person trips from 2792 urban households .

A total of 17,811 persons made trips .

Table 1 gives the composition of the total sample by sex . Females

constitute only 46.2 percent of the sample and account for 45 percent

of the reported trips .

Sample and Study Area Comparison

Table 2 presents the 1965 distribution of residents by sex for the

study area . It can be seen that only 18 percent of the census tracts

have less than 48 percent residents who are female . Only slightly more

than half of the tracts are within 2 percent of an equal sex distribu

tion .

From these it can be inferred that more of the females do not travel ,

the females are underrepresented in the sample or since this person

trip file does not include modes other than auto , bus , truck , and taxi,>

some of their trips do not qualify for inclusion .
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Table 3 presents the tabulations of the TALUS trip file sample by age

for both urban and suburban groups and compares them to age distri

butions by sex in the study area . It can be readily seen that the

group of suburban females in the 46 to 65 year age category is under

represented in the sample . Members of this group are not usually

considered disadvantaged with respect to transportation , although they

did have a much lower percentage of driver licenses than did their

male contemporaries and younger females . In order to qualify for

inclusion in the trip file a person has to make at least one trip by

the before mentioned modes on the day of the survey . This explains

why the over 66 group for both areas and both sexes appears to be

underrepresented .

The 26 to 45 age group appears to be overrepresented across both areas

and sexes . Therefore the only explanations for the underrepresentation

of the suburban 46 to 65 year old women are that somehow these women

were passed over in the sampling or that they did not make trips .

As a part of this study a careful review of the interviewing coding

and administrative procedures followed in TALUS was conducted , with

particular attention being given to possibilities of unintentional

gender biases being introduced in the transportation planning process .

The fundamental approach and sampling process did not have biases in

terms of identifying the presence of and interviewing females in any

parts of the study . Unfortunately , the data availability on sampling

rates and relative frequency of refusals by sex were no longer readily

available and the only checks possible were those related to total
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population . Robert L. Smith , Jr. , in the TALUS base publication made a

separate study and concluded that the survey demographics agreed with

independent estimates . He pointed out that non -work trips were under

reported by 20 percent as were transit trips . (5) Both of these are

areas where female travelers are heavily overrepresented and it would

be anticipated that the resulting necessary expansion factor would be

heavily dependent upon the extent to which the households interviewed

cooperated fully with the work .

The areas in which the survey appeared to be most nonrepresentative

were in unemployment where the survey appeared to be 5 percent off ;

auto vehicle miles of travel did not agree by 7 percent ; and automobile

availability was not properly captured with observed county differ

ences ranging from 4 to 16 percent .

Of course , there are always situations in which the sampling varia

bility is reduced or increased depending upon the fraction of indivi

duals within the population . As was shown in Table 2 there are

approximately 10 percent of the census tracts within the survey area

with more than 62 and less than 38 percent females . Since these are

approximately equally distributed it would appear that these spatial

mis - sampling elements would not be a significant problem .

Of the 70,000 records which were processed , fewer than 20 internally

inconsistent gender related keypunching or coding errors were identi

(An example of this would be a male coded as the daughter of thefied .

head of the household . )
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Characteristics of Person - Tripmaking

The distribution of trips by the time of day by sex is presented in

Table 4 . A comparison of percentages shows that while more of men's

than women's travel occurs during the morning peak (17.9 vs. 12.9 )

equal percentages (32.4 ) of both groups ' travel happen during the

afternoon peak . The implications of this are important . Most trans

portation plans are centered around the afternoon peak . It is sometimes

hypothesized that women travel less during this period and therefore

their travel is underrepresented in that portion of trips which are

weighed most heavily in transportation planning . The evidence from

this sample, however , supports the rejection of this hypothesis .
The

off-peak portion of women's travel is only slightly higher than that

of men .

TABLE 4

DISTRIBUTION OF TRIPS

BY TIME OF DAY

BY SEX

ALL

TRIPS

MORNING

PEAK

AFTERNOON

PEAK EVENING OTHER

FEMALE 31788

[ 100 ]

( 45.5 )

4122

[ 12.9 ]

( 5.9 )

10300

[ 32.4 )

( 14.7 )

7051

[ 22.2 ]

( 10.1 )

10315

[ 32.5 ]

( 14.7 )

MALE 38212

[ 100 ]

( 54.5 )

6679

( 17.5 ]

( 9.5 )

12401

[ 32.4 ]

( 17.7 )

7846

[ 20.5 ]

( 11.2 )

11286

[ 29.5 ]

( 16.1 )

TOTAL 70000

( 100 )

10801

( 15.4 )

22701

( 32.4 )

14897

( 21.3 )

21601

( 30.1 )

indicates row percentage

( ) indicates percentage of total
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Figure 3 presents the distribution of elapsed time of the trips

reported in the sample . It shows that 70 percent of the trips reported

by women are under 15 minutes , while only 57 percent of men's trips are

this short . Only 8 percent of women's trips were over 30 minutes as

compared to 13 percent of men's trips , showing that the average trip

length of males is longer than that of females .

Longer average trip lengths for males have been observed in other

studies . For example , the average trip length for married men reported

in the 1953 DMATS study was 2.14 miles . The average trip length for

single men was 2.89 miles , while the average trip lengths for married

and single women were reported as 1.89 and 1.95 miles respectively .

In order to examine the travel patterns with respect to role , the trip

sample was stratified by destination trip purpose .
Table 5 presents

the distribution of trips by purpose at destination and by sex . There

is no significant difference in the percentages of trips to home by

sex . The most significant differences by purpose occur in the work and

shopping trip . Men make 15 percent more of their travel for the work

purpose and women's shopping trips are 8 percent greater . These trips

are definitely role related . Smaller but still significant differences

of 4 percent and 3 percent are seen for socio-recreational and serve

passenger purposes , with the females spending a greater portion of

their travel in these pursuits . Again , the statement can be made that

these purposes are role related .

Since the roles are very heavily associated with lifecycles further

stratification was conducted on the trip file by area and employment
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status . Tables 6A and 6B present distribution of trips by purpose at

destination as the percentage of that particular category's total

trips .

Comparing the percentages of total trips by purpose , by lifecycle ,

employment , and sex shows that the proportion of trips of employed women

for work purposes is lower than that of employed men for all the

suburban lifecycle categories and for the three urban lifecycles which

involve children . Since typically the number of work destination trips

per day is the same for most employed individuals (close to one) , this

means that these women make more trips for other purposes .

In ranking shopping trips by women the highest percentages of shopping

trips are associated with suburban homemakers , next by the urban

homemakers, followed by the employed suburban , and finally the

employed urban women . A possible explanation for the difference in

urban and suburban shopping trips is the fact that some of these

urban trips may be walk trips , which are not recorded in the trip file .

Males in all four cases make fewer shopping trips than the females , and

the unemployed male spends a greater portion of his travel for

shopping .

The effect of role on the type of trips people make was explored by

examining the distribution of trip purposes at destinations made by

female and male heads of households , and by wives of male heads of

households . This comparison for five (out of nine ) purposes is presented

in Figure 4 . The original coding of the interview information prevented

the classification of a woman as head of household if her spouse lived
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in the same household . The sample contained only 640 households which

were headed by females . Of these 400 were in the urban areas and 240

in the suburbs .

The trips of the female head of household are different from those of

the male head and from those of the wife . Considering the way female

head of household is defined it is to be expected . For example , the

portion of female household heads ' trips for work is between that of

male household heads ' and that of wives ' .
1

In fact , they are over twice

that of wives ' trips and 1/2 that of male heads ' trips .

The portion of trips which are for personal business are greatest for

the female head . This is not unusual since she handles most of the

household business while in the other cases , two people share the job .

The portion of socio-recreational trips are highest for the wives

group . The percentages of socio-recreational trips of both male and

female heads are much lower and closer to each other . Twenty percent

of the wives ' trips are for shopping purposes ; only twelve percent of

the female heads ' and ten percent of the male heads ' trips are for

this purpose .

The percentage of trips in the serve passenger purpose category shows

that it is the wife who serves as the household chauffeur .

Household Tripmaking

Several analyses were conducted to explore the differences in total

household trip making for gender and role related elements .
These

differences were developed against the background of the most commonly
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accepted determinants of trip making , household size and auto

availability .

The exploration is based heavily on number of adult ( over age 18 )

females found in the household . This variable was obtainable from

the data and was intended as a simple surrogate for role . Use of such

variables is not new . Kain , in his model of household locational and

tripmaking behavior which was calibrated on the 1953 DMATS data , used

the number of female workers in a zone as a role surrogate variable . (9 )

Because of sample size limitation , this analysis was generally

limited to families in which the head of the household is in the

middle years age group (26-65 years of age) . Various results have

been tested statistically and found to be significant at reasonable

levels of the error of the first type .

Figure 5 presents results for one person households in which that

individual is employed . It can be seen that there is no difference

between the average daily total trip making for adult female or adult

male single households , regardless of whether or not no or one car is

available . The influence of the availability of a car is approximately

1.5 trips per day for such a person .

Figure 6 develops information on two adult households . It can be seen

that there is a very significant difference in total travel for all

levels of car ownership , depending upon whether the members of the

household include a female . When the household consists of two males

there are only 50-60 percent as many trips made per day as when there
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is one female and one male in the household . This difference is

greatest for those households in which cars are available .

Figure 7 presents similar information for larger households with

children . The same general effects found for the two person family

are also found .0 In all cases the presence of an adult female results

in up to six additional trips per day .

This figure shows further effects of adding a second adult female to

the household . It can be seen that 1.8 to 5.8 more trips are made

per day for the same car availability than is the case when there is

only one adult female in the house .

In summary , it is clear from these analyses that the presence of adult

females is associated with significantly greater amounts of travel

per day in the household .

Figure 8 explores the joint effects of the presence and age of children

in the household and employment for households of three or more

persons with one and two cars where the head of the household is in the

middle years age category ( 26–65 ) . The average daily travel by

residents of these households ranges from 6.6 for one car families

with only the male employed and with no children to 14.9 trips for

families with two cars , a male and female employed and with older

children .

The general effects are that the addition of the second car increases

the total daily travel from 3 to 5 trips per day for each combination
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of employment and household children status . The other effects interact

significantly and it is necessary to explore them separately .

For those families with no children , adding a female employee to a

male employee in the family increases trips by 1.5 trips per day .
For

those families with older children , the number of trips is decreased

by 1.3 trips per day for one car families and is virtually unchanged

for two car favmilies . For families with young children the addition

of a female to the employed work force results in a decrease in 3 trips

per day for the one car family while for the family with 2 cars this

decrease is approximately .7 trips per day . The joint effects of the.

role of caring for younger children , the trips made by older children ,

the loss of a person to non-work travel by being employed , among other

elements are clearly reflected in these results .

When we compare the effects of children in the household it is found

that for both one and two car families with only a male employee there

is an increase in trip making when a young child is added to the

family , which is further increased when the youngest child is over 5

years of age . When adults of both sexes work there is a significant

reduction from 0.5 to 1.6 trips per day when a young child is added to

the family . This increases by three trips per day when the youngest

child is older than 5 years of age .

This figure shows the general importance of lifecycle data as aa

descriptor of total family trip generation . It also shows , however ,

the important interactions that exist with regard to employment and

child care roles for these families .
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Table 7 shows the average daily travel for larger families by auto

availability and differential female employment. The range in trips

per day is from 5.8 for 2 person households with a male employee and

one car , to 12.1 trips per day for larger families with more cars and

a female added to the family work force . Adding a car increases daily

travel from 1.6 to 2.0 trips per day for two person families and

approximately 4 trips per day for larger families . Larger families

with the same employment and auto availability structures make from

0.6 to 4 additional trips per day . Adding a female to the family labor

force results in no additional travel at a minimum up to 1.6 trips per

day .

It is particularly interesting to note that the two person two employee

household makes less than 40 percent more trips than the one car

household in which the male works , while for the larger family the

trip making almost doubles as an additional employee and auto is added

to the household .

Implications of these results again show that the complex interaction

among household size , auto availability , employment , sex , and children

status have significant effects on total trip making and should be

carefully considered in the trip generation process .

Some results for three female households were obtained and are presented

in Table 8 . is seen that trip making again increases with car

ownership but less for those families with children . There is a

significant difference in the total travel when there are children in
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the household than when there are none , with the total number of daily

trips being 40 percent to almost 80 percent greater .

In one of the few opportunities to explore age effects , the two person

household without children with access to two cars , with the male

being employed was explored over three age classifications . It was

found that households with the head in the 25 years or less age group

make 11.5 trips per day , those with heads between 26 and 65 years of>

age average 7.8 trips per day and for those over 65 years of age

average only 5.7 per day . It is clear from this analysis , although

not gender related , that the differential in travel among the older

groups (at age 66 ) is important since travel is lower by more than 25

percent for older couples .

Trip Generation Model

The trip generation model developed by TALUS is typical of the trip

generation models of large scale transportation studies . ( 11 ) It is

based on the methodology developed by the Urban Transportation Planning

process and used extensively at that period of time . In this model

the basic unit of behavior was the household and household trip

generation was predicted from a model derived from regression analysis

with the use of dummy variables . The independent variables used in

the TALUS trip generation equations are level of household car

availability , income category , and lifecycle status . The TALUS trip
>

generation model was run for total trip production for levels of these

variables further stratified by the number of adult females in the

household , since the preceding tabulations showed that tripmaking
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behavior does vary with this variable . The actual number of trips

was compared to the number predicted by the generation model for

groups with more than five households .

The household size distributions were developed for each level of

adult female membership and lifecycle of the household for the 4,863

suburban households . It was found that , although there are not totally

independent (one can never have a household size of 2 and have three

adult females in the household ) , there is a reasonable distribution

of household sizes for levels of adult female membership in households .

Figure 9 presents the total generation model errors at the three levels

of adult female membership in household . The model overpredicts for

no adult female households , and underpredicts for households where

adult females are present . It is clear that this variable has tremendous

additional explanatory power and certainly would improve the r? of the
2

R

original models .

Here it is recognized that the adult female number is a very simple

surrogate for role . It could no doubt be improved by additional

lifecycle and employment information which was not easily obtainable .

However , it appears that more attention to role in such models is

appropriate .

Summary and Discussion

A typical large scale transportation study has been explored with

respect to gender and role . It has been found that despite the fact

that the sample of households adequately represents the demographics
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of the region , women make up a significantly lower portion of the

entries in the internal trip file , indicating a lower level of trip

making.

When household size and car availability , long considered basic

determinants of household tripmaking , were controlled , very different

results in tripmaking were obtained for different numbers of adult

females in the household . It was found that for families with and

without cars the daily household tripmaking was always greater when

there was an adult female in the house in place of another person .

It was also found significant that who was employed affected the

number of household trips produced . Since these differences did not

appear for single person households of either sex , it appears that

there is an interactive effect of the above mentioned variables , which

can be traced to role in the tripmaking of a household .

When the TALUS trip generation model (one which can be considered

typical for the time) was run for samples with various levels of adult

females in the households , it was found that there was a gross over

prediction for households with no adult females and an underprediction

for households with females .

Tracing this through the chain of Urban Transportation Planning models

it is obvious that an original mis-specification will be propagated

through the entire process .
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In the expansion to a zonal level , trips from zones with high levels

of adult females will be underestimated , leading to planning of systems

with lower capacities for these zones .

The tabulations of trip length of this study data as well as from

elsewhere indicate that women's trips are generally shorter . Consi

dering trip distribution , treatment of both sexes together leads to

planning an excess of transportation facilities further away from

these zones .

It is speculated (but has not been shown in this paper ) that this

difference in trip lengths is role related .

The transportation planning methods which have been used in the

planning of our existing systems have not taken into account the

changing roles of women and the changes in tripmaking which these

changes bring about . The data collection and modelling efforts have ,

in fact , frozen in time , the travel patterns of women with the role

distribution current at the time of the study , and then used these

for the planning of future systems .

The aggregate methodology prevalent throughout the last three decades

of transportation planning is incapable of obtaining causal relation

ships in travel behavior . The recent development of disaggregate

methods and their incorporation into the planning process bring with it

the opportunity to include travel patterns of women . However , no dis

aggregate studies have approached this problem so far .

Further investigation of women's travel patterns at the causal level

are recommended .
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I. Introduction

One of the implicit assumptions in the past two decades of the transportation

planning process , has been that the user of transportation facilities is

neuter ; that is , that gender is not a variable in determining the needs

of the user of transportation services . Therefore , gender has been seen

as irrelevant in developing the prime information needed for planning

transportation systems , such as demand estimates ; transit capacity ; or

lane capacity of streets .

However , this assumption is now under serious challenge , or at least

question . There is no doubt that such challenge arises from the general

zeitgeist of the seventies ; a reawakened and revitalized feminism . However ,

this challenge is both in response to , and supported by , significant

recently observed phenomena :

Women participate in the work force in greater numbers

(both absolute and relative ) than ever before , and in ways

that have changed significantly in the past twenty years .

Partly due to this factor , and partly due to other factors ,

the dynamics of household needs for all services are

changing

Women use public transit far more than men do .
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There is a significant increase in shopping trips made in

association with work trips and assertions that such trips

are more frequently made by women than by men .

There are more licensed women drivers than in the past , both in

absolute numbers and relative to the entire driving population .

The objectives of the current transportation planning process are

defined in such a way that they assume that meeting the needs of an

aggregate population is sufficient to meet the needs of everyone in the

population . The process , as it is now structured , is not capable of

dealing with needs of sub - groups of transportation users unless any such

group is specifically cited by policy or law , and categorical funds

are set aside to meet those needs ( e.g. the elderly and handicapped ) .
.

Even with these specific legal citations , the needs of such groups

are in general excluded in the overall planning process ; they are

usually " add - ons" to the plans as developed .

This paper focuses on several elements of the current aggregate planning

process and examines it with regard to its exclusiveness . Although it may

seem strange to deem an aggregate approach " exclusive , " it is that very

aggregation which excludes , because it does not meet needs of certain groups .

Key Points to be addressed

Does transportation planning address the proper questions ?

To what extent is the aggregate planning process , by definition ,

exclusive ? Does such a process have neutral underlying assumptions ?

Can analytic techniques be used neutrally ?
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Has the prime dimension of travel , the household , biased

travel analysis in favor of the male car driver?

Can planning have an effect on identified problems of

transportation users ?

Based on implementation of plans , do women pay a premium for

travel ?

Before discussing these specific questions , it would be useful to

consider some broader issues . These very important concerns addressed

briefly below really form the context for all of the issues under

discussion at this conference .

B. Equity and the Definition of a Deserving Group

Equity in most urban programs has not been an explicit policy issue .

Most of those programs have had equity defined fairly clearly (often as

redistribution of income ) and their beneficiaries clearly identified .

Transportation programs carry no such legislative mandate . It is

only through administrative policy or judicial action that equity ,

however defined , becomes a fundamental concern for transportation systems .

The technical issues in this area are complex , only beginning to be

defined . Merely throwing them out for consideration is unfair ; each

one begs lengthy discussion . These issues are raised here primarily

to provide a context for this paper and for subsequent policy discussions

of this topic :

Are women really a population sub-group for transportation

purposes , i . e . , with a set of transportation needs distinct•

from the aggregate of population needs ?
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Corollary to this , do individual women belong to other

sub-groups whose distinct transportation needs are more

salient and more critical ? Obviously this means at least

race , income , age . Do the needs of the poor , or elderly , or.

black woman arise out of her poverty , her race , her age

or her sex ? Or both ? What about middle class women in

this context ?

If such separate women's needs do exist and are significant ,

to what extent do they arise from traditional sex roles ,

which may be changing ? More and more , males are shopping for

the family ; taking children to various activities ; staying home

with sick children ; going to school conferences .....

Thus transportation needs associated with those roles are

only culturally those of women . Thus are they gender-related , or

more related to family needs ?

Finally , and perhaps the most complicated questions we will

have to address as planners in this context are those that

deal with the whole network of urban services , That is , to what

extent are identified transportation needs (of women , in this

case) really transportation needs and to what extent are those

needs really reflections of defects in other urban systems--housing ;

education ; child care ; health care ; retail services ; community

services ? Can the transportation system provide for access to

the widely dispersed sites to where people travel or should land

use be rethought and restructured to allow people to devote

less time and money to tripmaking ?
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II . The Transportation Planning Process

The current , structured transportation planning process is well documented

( 1 , 2 , 3 , ) . There is a fairly well-defined process which is required

in all metropolitan areas of over 50,000 people in order to qualify for

Federal funds to assist in the actual design , construction and implemen

tation of transportation programs and facilities . ( 5 )

In order to determine whether the process itself addresses women's

travel needs it is important to examine the steps in the process .

It is equally important to understand the social and physical context

to which the overall planning process responds .

Transportation decisions of course have always been with us . There

has always been a need to move people and goods , alternative ways of

moving them and different levels of investment required to implement

those alternatives . And those needs were met by both the public and

private sectors ( sometimes in conflict , sometimes in cooperation , for

public benefit , and sometimes in collusion , for private benefit ) .

Responsibility for transportation has moved more and more into the

public domain . In most instances , public transportation decisions

have , as befits a democratic society , reflected some of the prevailing

values of that society at the time the decision was made , although

such values may have come to be questioned at a later date ,

The most recent Federal policy statement on national transportation

" visualizes a market process operating within such constraints to provide

efficiently the transportation the nation wants and is willing to pay for . " ( 12 )
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The keys to understanding such national policy are the words " efficient, "

and "willing to pay for . " Both of these concepts , efficient transpor

tation systems , and affordable systems , have been the major determinants

of investment and project implementation .

Selection of transportation alternatives is usually weighted to those

projects which have strong and quantifiable economic objectives rather

than the more difficult social objectives (which , by the way , if analyzed

fully also have important economic components) . Social components ,

as we said , are add-ons , if they appear at all .>

In highway programs , decisions have traditionally been based upon aggregate

travel-time savings for the journey to work . Only recently have we

recognized that the economic impact of a highway is very complex and has

profound effects (both positive and negative) beyond such easy numerical

calculations of time - savings . For instance :

.

failure to recognize poor and minority travel needs .

disruption of neighborhoods .

redevelopment and restructuring our cities-- for better or worse .

the decline of a once strong transit system .

accessibility , for those with access to cars , unparalleled

in any other time or place .

Suburbanization , decline of the importance of the central city , increased

use of the car , may of course , reflect our national values . And that
>

is precisely the point of this paper . The planning process reflects

what the people (or those who have access to control of the process ) want .
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The constraints , the goals , and the outcomes have tended to reflect

the social values prevalent at the time the plans were formulated .

Planners have no insights or predictive powers different from the rest of

society . They only have skills that permit them to package future land

use and transportation alternatives so they can be measured against

what society wants at any given time . It is in this context that issues

of women in transportation must be addressed .

There has been an underlying assumption by planners , or those involved

in plan formulation and evaluation , that the process itself is " value - free ."

That is , those responsible for the plans can step outside the political

and social arena , and develop those alternatives that present the best

solutions to the planning problems posed . This assumption , of course , is

erroneous . Planners respond to local conditions , have biases of their

own , and having egos as everyone else (or even stronger than most ? ) ,

have a strong desire to have their plans accepted . Thus , there must be

correlation between the plans and the prevailing community attitudes .

The process , as outlined on Figure 1 , starts with a formulation of overall

goals and objectives , and concludes with some physical implementation .

There are two major factors that act as major constraints , setting limits

on the planning process . These constraints often tend to aid perpetuation

of a status quo , rather than allow plan makers any degree of innovation ,

or response to evolving needs they may uncover .

Constraint 1 Existing conditions . Planners must deal with existing

patterns of land use , infrastructure , and other aspects of the physical

system -- autos , transit rolling stock , etc. , --and with current employment

patterns . While these are common knowledge , and familiar to us all , it
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FIGURE 1

GENERAL OUTLINE OF PLANNING PROCESS
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is important to recognize here that they have strong impact on travel

behavior by women .

Perhaps the strongest pattern is that of suburbanization , and its

counterpart , reinforcement of the urban ghetto . Suburbanization has

created an auto-dependent middle-class , who think nothing of long

commutes or long trips for shopping , recreation , doctor visits and

other purposes . Concurrent with auto dependency came the decline of

transit . As improving and maintaining good public transit has become

a new planning goal , transit companies have provided new levels of

service to attract suburbanites in their journey to work . This has

sometimes been done at the expense of the inner city resident , who

has less access to a car , and increasingly less access to transit . *

The impacts of the suburban phenomena are felt by women in a number

of ways . Since the 1950's the growing number of women in middle-class

households who have joined the workforce have adopted patterns of

journey to work which are not the same as those of suburban males .

The strong dichotomy of mode use (not necessarily choice ) between men

and women developed early in the two decade period . ( Table 1 )

In low income households , women , who are heads of household , have

traditionally worked . The number of jobs available in the inner city ,

especially if the woman is unskilled , or semi-skilled , have declined ,

and without access to a car , the woman worker finds jobs inaccessible ,

or pays a high penalty to reach them . ( 8 )

USDOT has recently found that this infringed on the rights to access

of inner city residents in Hartford , Connecticut , and requiring

redress .
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In addition , the working woman , who often retains the traditional

job of shopping , finds that she pays additional penalties when she

does the household shopping . This , of course , is due to land use which

grew up around suburban patterns of residential development . These facts

have been addressed a number of times at great length . They are repeated

here because they are part of the existing set of conditions which

have strong impact on daily household movements , and on women's travel .

They are rarely , if ever , addressed in the first , and most important,

part of the planning process : formulation of goals and objectives .

Constraint 2 - Federal policy and programs . Even if plans were formulated

in response to changing pressures of population and employment, implemen

tation strategies are responsive to available funding and specific Federal

requirements . Thus , the highway program was responsive to large amounts

of dollars available through the highway trust fund . Recent local public

transit programs have been responsive to the availability of funds for

new rolling stock and the requirement of accessibility for elderly and

handicapped .

In recent years , certain Federal transportation programs have provided

funds for (and thus encouraged ) the redress of social inequities where

such inequities were in fact created by the existing transportation

system . However , general Federal policy , and the resultant funding ,

continues to support further evolution of existing transportation

infrastructures . This discourages innovation to accommodate new travel

patterns , or new types of travel demand .

III . Elements of the Transportation Planning Process

As shown above in Figure 1 , the first element in the formal transportation
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planning process is the formulation of goals and objectives . The

objectives , or measurable steps by which the goals are achieved , are

the keys to the planning process . They establish the form of the alter

natives and help establish the criteria against which the effectiveness

of the plans are measured .

In a cursory review of the literature , it is difficult to find any

specific goals or objectives from transportation plans that have dealt

specifically with women's travel needs except to the extent that

those needs , coincide with general population " needs .
Overall

transportation planning has taken on distinct characteristics over the

last three decades . These can be very generally summarized as :

1950-1960 Development of plans to deal with the immediate

problems of suburban and urban renewal.

1960-1970
-S

Development of long term strategic transportation

land use plans .

1970's Development of short term , low capital plans and

development of plans to deal with certain trans

portation inequities .

In the 1950's and 1960's , transportation was considered , by transportation

planners , to be a major determinant of change in urban areas . In the

1970's planners are learning that other urban phenomena are equally

as strong , or stronger , and further , that transportation must serve

more than the journey to work . In those earlier decades planners were

coping with growing congestion in downtowns, rapidly growing residential

areas in suburbs , hugh urban renewal ( ghetto-clearance ) programs , and

had available to solve these problems huge amounts of highway funds .
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Analytic tools were , in the 1950's and 1960's , in the primitive stages .

The use of computers was growing , and with the use of computers , the

use of large scale , complex models to analyze the system under design .

But the system , of course , defined the models , and the problems were ,

again , apparently very clear . At that time-- 1950's , 1960's --women , and

especially college educated middle- class women , did not participate in

the labor force to the extent they do now . They were still deeply

enmeshed in the post war return to the kitchen . Further , households

were larger (more children per household in the 50's and 60's ) . Thus ,

women's role was viewed by planners as that of running the household ,

and her travel needs were easy to define . Because of the growth of the

suburban population , and the disperse nature of suburban tripmaking,

coupled with the perceived low cost of suburban (automobile) travel ,

no real transportation problems were identified specifically for women .

What then were the objectives of the comprehensive transportation

plans of the period ? Consistent with the patterns of growth that we

have discussed , there were two basic objectives to plans developed

during this period . *

1 .
To insure that the transportation supply , ( roads and

public transit ) , was adequate to meet the demand that

was developing in the target period . The demand was

aggregate ; and only the highest demand was considered

in design .

* This , of course , is very generalized . Yet it becomes a summary

of what the planning process attempted to achieve through the

transportation component .
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2.

To insure that the alternative selected was justified

on the basis of benefits derived from costs invested .

Goals and objectives statements were not concerned with inequity of

any kind . If planners and policy makers did give thought to inequities

it was assumed that redress would occur through improved economic

activities generated by the plans . Unless inequities are explicitly

recognized , and redress is an explicit goal in planning , it is unlikely

that inequities can be adequately dealt with .
* The planning process

models and evaluates alternatives on the basis of

( 1 ) Comparison with what exists , and evolution from that point

and

( 2 ) Stated , measurable objectives that are almost always

referenced to the status quo .

When social goals are specified , it is usually with such generality that

specific group needs again are easily overlooked or omitted .

An example of goals is

" Improve the efficiency and quality of moving people

and goods to and from Manhattan , especially within

the West side corridor ." ( 8 )

and objectives ,

" Increases access opportunities to reinforce the

viability of existing economic activities within the

project influence areas. " ( 8 )

Interestingly enough , even the West Side Highway project , ( used as an

example above ) which developed in an environment which is generally

*

Again the recent decision in Hartford regarding public transportation

shows clearly that redress now takes place in response to the planning

process .

620



thought to be progressive had no objectives dealing with possible inequity .

The clear statement of goals and objectives shapes the plan . Therefore ,

the identification of inequities , or the methods by which transportation

improvements can correct inequities must be a part of their first phase

of the planning process .

IV . Planning Process Continued-- The Analytic Phases

Once goals and objectives have been defined , alternatives are proposed ,

selected and evaluated . The first alternative usually studied is the

do-nothing case . This analysis is intended to show whether or not there

will be enough benefits from the planned change to justify the costs

in comparison with the cost of maintaining status quo .

The alternatives analysis attempts to project what will happen in the

region should a specific alternative be implemented . For this process

a battery of forecasting tools is used . While such tools have become

sophisticated enough to address policy questions , by and large , the

general practitioner does not use them or does not use them for that

purpose . Instead the planner runs this battery of models to determine

the costs of providing capacity , by any mode , in the certain corridors ,

or areas of concern .

In the modelling of household demand, work trips , not surprisingly ,

always aggregate to create the well known peak phenomenon . Recalling

data from Table 1 , it is not coincidental , then , that plans were developed

to reduce congestion for the (predominantly ) male journey to work .
This ,

of course , aided those females who commuted by car (50% ) , but generally

did little for those who did not . Further , since women are a minority
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on the work force (but a majority in the population ) , many must have

been at home . No plans were developed to ease the burden of multiple

daily car trips for the female at home . It is somewhat ironic then , that

for the past 25 years , the unit of analysis used for these studies was

( and is ) the household .

It would be useful to examine here exactly what it is that modelling

does . Specific land use and population forcasts are generated for a

target year ; patterns of travel , based on current household travel

patterns , are generated ; and trips are distributed primarily from or to

the household and then assigned to specific networks .

By the time the data has been processed for network assignment , household

travel has been changed to vehicle trips and vehicle mile . These are

the dimensions that find their way into benefit cost analysis . Vehicle

trips and miles are sexless , raceless and classless-neutral . This is

supposed to insure an impartiality to the modelling process but instead ,

of course , weights it to favor those who dominate the aggregate .

In the absence of male- female splits , evaluations will continue to be

made only on the basis of comparisons of detailed costs and benefits

of the alternatives . Since most transportation projects of the last two

decades , especially in urban areas , have been designed to provide greater

capacity in congested areas , benefits were measured in terms of congestion

relief . As mentioned above , the benefit considered most often was , and is ,

travel time savings . The dollar value of this benefit is :

( Population who use facility ) x ( value of time ) x ( time saved )
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Such benefits are obviously tied to journey to work , or to a wage

earner , and projects are justified by their ability to ease congestion

in the journey to work (especially by white male drivers , or any

segment of the population with high values of time and long commuting

distances) .

To this point , it has been shown that the planning process itself

is essentially neuter because it simply does not consider gender .

However , the specific outcomes are not . Neuter illustrations of women's

travel (in particular the journey to work) , and their attitudes towards

different modes should be examined . Having a better understanding of the

differences in travel , it will then be possible to reconsider the

process , if necessary .

V. Some Examples of Travel Behavior and Attitudes

Two transportation studies , carried out in Buffalo , N. Y. looked at

travel behavior as a function of a number of socio-economic variables

including sex .

One study looked at travel patterns associated with the journey to

work among a large group (1,937 ) of CBD employees . ( 11 ) of this group ,

58% were females . The predominant occupations of the entire sample

were clerical workers (43.2% ) , professionals (17.4%) and sales workers

( 10.1%) . Although females identified themselves more frequently as

clerical workers and less frequently than males as professional , the

work force is essentially white collar , so that work -day demands on

travel should be uniform across sex .
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Table 2 summarizes some of the more pertinent data by sex of the

respondent . Females , clearly , were less likely to use car , and of those

who traveled by car , were more likely to travel as passengers in a car

pool . They were more likely to use public transit if available , and their

responses to attitudinal questions were more favorable about public

transit than were males . Female transit users came from smaller house

holds , suggesting they were working in young families or in one person

household , where commitments to large families do not reduce time available

to work ( or to travel ) .

Planners can immediately note that Women spend more time traveling

( although closer to a bus stop than men ) , and that they are more

responsive to specific public transit attributes of comfort , cleanliness

and safety . Planners might note that these attributes are not generally

part of cost-benefit analyses , and are rarely considered in transit

improvement programs .

An earlier study carried out in Buffalo , N. Y. in 1974 (13 ) concentrated

on non-work travel , where an even stronger dichotomy can be shown

between men's and women's activities and mode
ed .

The men tended to use the car at all times . As a group , men did

fewer activities than women , especially grocery shopping and religious

trips . When possible , the women were neighborhood centered , and

walked ( the study was done within a dense urban area ) . As with women

workers , the women were more accustomed to using the public transit

system , and were more favorably inclined to it .
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TABLE 2

TRAVEL DATA, JOURNEY TO WORK SURVEY

BY SEX OF RESPONDENT

F M

Mode to work- percent

Car 34.9 58.9

Transit 62.4 37.0

% travel time to work greater than

30 min . 33 27

40 min . 16 9

% who have used public transit more than

5 times in last year, if journey to work by car

59 42

% who do not use bus because

Not clean 29 19

Not comfortable 31 19

% who have car available for work trip
56 84

% who go directly home from work

9
2

84
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TABLE 2 ( Continued )

TRAVEL DATA, JOURNEY TO WORK SURVEY

BY SEX OF RESPONDENT
F M

If leave work late , and do not use hus,

percent who attribute non -use to

Bus not available

Bad frequency

Safety

21 18

30 22

62 48

Percent who have walk from work to bus

stop of less than

5 min . 54 45

10 min . 82 72

Percent in household of

50 322 or fewer

4 or fewer 82 72

Cars per household

0 12 3

1 40 41

2 or more 48 58
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These brief examples can serve to illustrate that women's travel patterns

are often different from men's . How should such patterns be accommodated

in a " neutral " planning process ?

VII . Suggestions for Planning

By referring to Figure 1 , it is possible to suggest , step-by- step , how

women's travel needs can be addressed in the planning process .

Step I - Goals and Objectives
-

1 .
A community must decide if their plans should deal

explicitly with women's travel needs (policy ) . Increasing

numbers of women in the work force , the strong tie of

women to transit , and the changing size and relationship

of household suggest they should .

2 .
When objectives statements are written , they must quantify ,

or clearly specify how the plan should deal with these

users . For example , if more women are transit users ,
and

transit users pay time penalties in their journey to work ,

such penalties must be addressed .

3 . Data shown in Table 3 suggests that trips other than work

trips should be addressed . Further , if use of car is to be

discouraged as overall policy , land use policies that support

and reinforce walking , or short public transit trips , for

non-work activities should be developed .

4 . Establish weights to be given to each of the identified

objectives so that one variable , travel time savings , will not

be the critical variable that determines success or failure of

a given plan .
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Step II - Development of Alternatives

Most alternatives are really incremental additions to the existing

facility or structure--increased lanes , improved intersection capacity ,

or more public transit for the journey to work . Alternatives could deal with

1 . These same factors again , but weighted towards the transit rider ..

2 . Travel patterns that do not involve the journey to work .

3 .
Travel patterns that are not tied to male use of the household

car .

Step III - Evaluation of Alternatives

Hartgen has dealt adequately with data needs and fitting the data into

the requisite models . ( 2 ) As noted , the models being used are neutral .

It is the objectives , and weights placed on model components ( e.g. , value

of time , transit vs. car use , land use , employment trends ) , that take

place external to the modelling process in Step I and II that are critical .

In addition

( 1 ) The models must recognize the changes in the labor force .

( 2 ) The models must recognize the changes in household structure .

( 3 ) The models must recognize the change in numbers of female car

drivers and owners .

( 4 ) The models must recognize the number of women who are heads of

household .

( 5 ) The use of trips per household as a key dimension is to be questioned .

( 6 ) Cost benefit analyses should be weighted to reflect the values

placed on the plans through the objectives statement .
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Step IV - Alternative Selection

( 1 ) The choice should be clear if steps I through III truly reflect

the changes to recognize female travel needs , if that is what

community values indicate .

( 2 ) Because choices are constrained by Federal policy ( funding)

such policies should recognize female travel needs , if it can

be clearly shown ( as with the elderly and handicapped ) that

inequities do exist .
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AN ALTERNATIVE APPROACH TO TRAVEL DEMAND MODELING :

CONSTRAINTS - ORIENTED THEORIES AND SOCIETAL ROLES

K. Patricia Burnett

Transportation Center

Northwestern University

1 . INTRODUCTION

1 . Conceptual Issues

This paper is concerned with raising some fundamental issues which

are related to the study of the behaviors of individuals and population

groups , including but not limited to the travel behavior of women . It

presents the case for new ways of conceptualizing , modeling , and devel

oping experimental data analysis designs primarily for the study of the

travel decisions of selected kinds of sub-populations in cities in urban

industrial societies . The paper , however , has implications which extend

beyond the analyses of either travel or travel issues related to women

into the general area of the development of new modeling and quantitative

data analytic approaches for urban public policy . Because of the limi

tations on the scope of this paper , the broader implications of the

approach outlined here for the study of the recurrent movement of urban

population groups can only be indicated .

The first point to be made is that conceptual issues precede modeling

and data collection and analysis issues , and policy prescriptions . Al

though this point is self - evident to many , it is worth repeating here ,

given the current clash between the orthodox analytical -deductive approach

to modeling movement , which has been used for both aggregate and disaggre

gate travel demand modeling (as reflected in , for example , Refs . 23 , 1 ) and

those more recent empirico - inductive approaches adopted by workers such
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as Heggie (15 ) and Brog et al . ( 3 ) . Central to this clash are unclarified

a priori positions about how the causal structures of individual and group

travel should be verbally defined , prior to quantitative study , for differ

ent policy purposes .

The point which may be elaborated here is that how the world of the

individual and the population group is initially conceptualized by

researcher and respondents , that is , the verbal language in which it is

initially conceived , reflects what is taken throughout all subsequent

work as axiomatic and not axiomatic , what variables are included as

relevant , how they are related to each other , and , even more importantly ,

what variables and relationships are omitted and what differing emphases

are placed on both present and absent variables and relationships .
How

one initially conceptualizes the world of the individual and the popula

tion group will be reflected in whatever language is used , whether this

language is employed by the respondent or the researcher and whether it

is ultimately incorporated in analytical - inductive modeling approaches ,

empirico - inductive ones , or in the simpler questions which lay persons

or planners or politicians might pose to answer about the world . Raising

and resolving conceptual issues thus takes precedence over modeling and

data analysis issues , and different resolutions of conceptual issues will

lead to different models and /or data analysis designs , different findings ,

and different policy implications concerning women's travel or any other

kind of human behavior . Hence it is absolutely necessary to ask whether

individual and group behaviors are currently appropriately conceptualized

for the study of movement of subpopulations in cities . This paper con

tends that for some purposes they are not , indicates how , suggests and
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documents an alternative conceptualization for the study of individual

and group travel , and notes the broad range of societal issues it might

address , including some of specific interest to women .

Several papers illustrate these points about the way in which con

ceptualization determines analysis and policy prescriptions . For example ,

the Hartgen paper emphasizes how current data bases may be handled to give

answers to some women's travel issues . In particular , the author points

to how such information may be utilized to indicate current patterns and

trends in womens ' travel behaviors , and in the causal variables control

ling them . This kind of analysis , however , rests on a conceptualization

which assumes first , that the world is planned largely to accommodate

present aggregate patterns and trends in behavior , without radical alter

ations or modifications in them , and second , that the changing distribution

of behaviors over given and known alternatives reflects what individuals

and groups actually prefer to do . This view of the world , while common ,

is nonetheless debatable .

Another illustration may be taken from the Koppelman and Tybout paper ( 18 ) ,

which reflects current disaggregate conceptualizations of individual and

group decision -making . The paper conceives the world as composed of inai

viduals and groups who distribute choices over available alternatives , and

concentrates therefore on asking what are the differences in the choices ,

and in the causal variables governing the choices , of different subpopu

lations . While this approach yields much valuable information concerning

the needs of different groups , given opportunity sets ( e.g. , sets of

travel alternatives , such as modes ) as they exist now , it says little

about the degree of variability between groups in the nature of the
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opportunity sets in the first place and how this affects preferences

and behavior ; thus it cannot address questions related to the effects

of unequal opportunities on , and the need to equalize opportunities for ,

mobility of different groups , surely a major focus for studies of minor

ity behavior , and of women's behavior too . A world planned on the basis

of distributing behavior over current opportunity sets , with no precise

knowledge as to how these are formed , runs the risk of re - engraving on

the city immense differences in opportunities between individuals , or

at least never precisely addressing the issues which might be raised by

considering explicitly differences in the availability of travel oppor

tunities ( activities , destinations , modes ) for different kinds of people .

This is especially important , since recurrent movement connects the indi

vidual to urban resources (places for employment , recreation , social

activities , medical care and travel itself ) , many of which are now>

widely scattered at different locations outside the individual's home.

A conceptualization of individual and group behavior in cities , relating>

the movement of different types of individual to variations in the con

tents of their opportunity sets , is clearly essential for the study of

differences in the welfare of population groups in cities , including

women , yet neither the Hartgen nor Koppelman and Tybout conceptualizations ,>

stemming from older aggregate and newer disaggregate approaches to move

ment , permit this central question to be addressed .

At this point , it is wise to remark that this paper presents an

argument for the explicit recognition of the need for , and effects of ,

plurality in research on individual and group behavior , that is , a

diversity of initial conceptualizations and hence of modeling and/or
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data analytic approaches and policy prescriptions . Clearly , there is

a need for some other perspective than existing ones , which can at

least handle some key unaddressed aspects of the welfare of different

groups , including women . The features of an alternative concep

tualization of individual and group behavior for the development of new

models of movement are thus outlined .

2 .

2 . The Need for Still More Realiatic Assumptions in New Disaggregate

Approaches to Movement

At the moment , the most widespread scientific basis for understanding

and predicting the travel behavior of different population groups ,
such

4

as women's and men's , is provided by disaggregate travel demand models .

The multinomial logit model (MNL ) is often used to describe the distribu

tion of choices by different population groups over sets of activities ,

sets of modes , sets of possible travel times , sets of possible destina

tions , etc , The MNL , as is well -known , can be derived from micro-economic

theory ( 23 ) . Recently , this model and its micro - economic theory base

have been criticized on a number of grounds, which may be summarized

as follows (see also Ref . 5 ) :

1 .
The unit of behavior , the dependent variable , is considered to

be simple , not complex , as , for example, a trip is considered as a path

by a single person simply between two points in space ;

2 .
The choice set of an individual for any decision is assumed to

contain at least two and often "many" alternatives , and either to be the

same as , or to vary randomly from, or to differ in some ad-hoc fashion

from , other individuals ' choice sets ; there is no systematic variation

assumed to exist between individuals in their choice sets , with such

systematic variation explained in terms of causal variables ;
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3 . Each and every individual is assumed to behave in a strictly

utility -maximizing fashion ; that is , each person characteristically

develops an overall unique utility for each alternative in a set , nor

mally derived by summing part-utilities of the alternatives on different

criteria , and the person is then able to order the so-derived set of

unique utilities for all alternatives and to make choices so that the

ratio of the probabilities of selecting any one alternative in compar

ison with any other is the same as the ratio of the alternatives '

utilities .

These assumptions can be criticized on the grounds that they are

simply unrealistic , that it is a general goal of " science " to produce

models with increasingly realistic axioms , and that this might be appro

priate now , especially with reference to the choice set axioms (following

Refs . 16 , 7 , 14 , 15 ) . However , as has been argued elsewhere ( 4 ) , models

in the social sciences have still more stringent requirements for realistic

assumptions than do models in other sciences , because the possibility

should remain open for their use to obtain desired radical alterations in

societal or group behaviors , and this constitutes an additional reason

for the creation of models and conduct of data analyses without "unrealistic"

assumptions ( for example, it is widely accepted that , to induce mode

switch or changes in car ownership for energy conservation , we need to

know the actual attributes of modes which govern choice and actual

decision rules , implying a need for models with " realistic " assumptions

about decisionmaking ) . Since , in the case of women as well as other

population groups , we cannot rule out the notion a priori that some

major changes in their world might still be required , and some radical

638



alterations in their travel needs or travel habits might consequently

need to be allowed for , it behooves us particularly to explore the

possibility of developing models and theories of travel with the most

realistic possible assumptions, the better to identify policies to

create desirable changes , and to accurately predict responses to pro

posed policy alternatives . The remainder of the paper concentrates

on documenting and developing a more realistic conceptualization of

travel for these purposes : one which not only assumes that the

individual's behavior is complex , but also especially that choice sets

are highly variant for individuals and groups and deserving of some

systematic causal explanation , and that decision processes are simpler

than hereto conceived .

II . THE IMPORTANCE OF THE THREE DIFFERENT TYPES OF AXIOMS AND SOME

POLICY IMPLICATIONS OF RELAXING THEM

1 . Documentation from the Literature

Although each of the three kinds of axioms listed above have been

mentioned in recent criticisms of models of travel decisions , the rel

ative importance of each one is different . In particular , the relaxation

of the axioms regarding choice sets seems the most critical to investigate,

particularly in the current context of developing improved circumstances

for women and/or other population groups who might be considered disad

vantaged .

By focusing on how the choice sets of individuals and groups are

formed in cities , and by thus defining access to employment, educational ,

recreational and other urban resources , the mathematical modeling of re

current movement for the design of urban transportation systems is related
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quantitatively to broader aspects of urban environmental (physical land

use) design , to group and individual welfare , and to the "quality of life ."

Thus --although some modeling , data analysis and policy issues which stem

from a reconceptualization of travel through altering each kind of axiom

will be explored--most emphasis in this and later sections of the paper

will be paid to conceptual, modeling , data analysis and policy issues

flowing from the explicit mathematical formulation of relations between

choice sets , variables influencing them , and behaviors , for different

population groups such as men and women .

Movement as complex , not simple , behavior . The assumption that the indi

vidual's behavior is simple, reflected in the definition of a trip as a

single base-to-base movement by a person , has , of course , been criticized>

for many years . However , considering movement as a complex rather than

simple phenomenon has little -known implications concerning the ways in

which mobility differences between different population groups might be

measured and evaluated . These latter implications can be traced out by

considering in some detail what is meant by complex as distinct from

simple behavior , particularly with reference to the travel of different

types of individuals , including women .

At present , considering the trip as a link between two stops (bases or

destinations ) leads naturally into considering activity , frequency , mode ,
>

time of day and destination to be " choices" which different types of in

dividuals conduct of each trip . The trip is theoretically the unit of

" derived demand" for different kinds of individuals , though there are

many varieties of trips from which to choose ( trips by auto or bus or

walk , for example , or trips to shopping or to work) . However ,However , American
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geographers early remarked that movement was not simple base-to-base

travel , but a complex sequencing by the individual of his /her activities

over space and through time during a given decision period (usually con

sidered to be a day ) . Thus , Marble in 1959 conceptualized the individ

ual's travel in the form of home-to-home circuits , and categorized move>

ment by persons into single-purpose ( simple trip ) and multiple-purpose

( complex trip ) travel (see also Ref . 6 ) . Much emphasis was also placed

on the statistical analysis of longitudinal data on the linkages of land

use types by individuals in American cities in order to define as rigor

ously as possible the types of multiple-purpose journeys which persons

tended to make (21 , 12 ) . Patterns in the linkages of other aspects of

trips ( such as the linkage of mode or activities on successive trips ) ,

were not , however , investigated . The contributions of this conceptualiza

tion of behavior and related data analyses were : an early emphasis on

the individual's travel as movement through time and over urban space on

an extended series of stops ; a demonstration that patterns or regulari

ties in the complex behaviors of individuals can be objectively identi

fied , comprising systematic behaviors which should therefore be susceptible

to scientific explanation as dependent variables in modeling and theory

development (see also 9 ) ; and , above all , an implication that such pat

terns of behavior could be associated statistically with the sociographic

characteristics of individuals , such as gender .

Of course , in the middle of the seventies , work in the disaggregate

modeling of destination choice outside geography broached the question

of patterns in the linking of non -work trips by individuals . Recent work

by Adler and Ben -Akiva ( 1 ) is an example of an approach which independently
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elaborates on the earlier conceptualization of movement as complex be

havior by geographers . The proliferation of concepts such as " tours " ,

" chains " , " journeys " , " travel patterns " reveals a recognition that move

ment is in fact a linking of stops by individuals in sequence over a space

and time, implying not only destination linkages but also linkages of

activities , modes , timing , and other aspects of travel as well . Little

work in America has so far been carried out on the further implications

of this reconceptualization of travel , namely , that quantitative research

is required with longitudinal trip data for large samples of individuals

now for American cities to establish what , if any , kinds of linkage patterns

exist in reality , and how these might vary for different kinds of groups ,

including women and men .

The two - dimensional geometric representation of the individual's move

ment as a space - time path in Figure i , attributable originally to Lenn

torp ( 17 ) , and reappearing variously ( 25 , 7 ) , represents the first at

tempt to depict in a quantitative form what the individual's movement

might be in reality , once it is granted that he /she does not make a trip ,

but a sequence of trips to different places , that is , a sequence of stops

over time , where a day is one arbitrary division of time . One of the

less obvious features of the representation of the individual movement

in Figure 1 is that , by portraying it just as a line in two dimensions

( time of day , distance) , information about what is normally considered

as other crucial aspects of trip -making (activities , modes , destination

types and locations ) has been collapsed into that space . Technically ,

Figure 1 is a simplified representation of the individual's travel as a

path in n dimensions , one being time of day , one being distance from
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last stop to the next , and the others representing the remaining parti

cularly important aspects of travel which could be considered , such as

mode , activity type and location of destination , at least .
The indivi

dual's path , properly represented in the n - dimensional space --where some

of the dimensions are categorical or qualitative variables , and some are

not--becomes a line joining a sequence of points , representing stops ,

each stop possessing a set of coordinates (or values ) on a separate axis

giving at least time of arrival at stop , distance from last stop , loca

tion of present stop on north-south and east -west axes , mode used to

get to stop and activity conducted at the stop ( it is clear that any other

important aspects of travel could be portrayed on further dimensions ,

e.g. , duration of stay at a stop ) . The more rigorous geometrical presena

tation of individual's daily travel as a path in n dimensions is shown

in Figure 2 .

What does this reconceptualization of travel imply for future modeling

work , data analysis and policy relevant to the travel behavior of dif

ferent population groups , such as women ? First of all , it is evident

that significant differences in the behaviors of different kinds of indi

viduals , for example, between men and women , might not show up when travel

for modeling or data analysis is conceived as simple interbase movement .

For example , most studies show that the average distance traveled by wo

men ,measured for simple interbase trips , is shorter than that of men .

This could be taken to imply that women have a shorter range about the home

than men , and even as an indication that they are less mobile . However , if

the total daily travel patterns of women are compared with those of men ,

then the number of stops in a day and the distances and directions they
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lie from each other will determine whether , in reality , women do travel

a shorter distance , are less mobile and have a smaller range than men .

It is conceivable that women , particularly women employed in the paid

labor force part -time or not at all , might make many more stops over a>

day than do men , that their total distance traveled is greater even though

the average interbase trip length is smaller , and that the maximum dis

tance and area they need to range away from home is even greater to or

equal to men's . In addition , by simply comparing the distribution of.

women's and men's interbase trips between different modes , no information

is gained as to the complexity of the sequence of modes which men and

women use to accomplish their daily activity-travel . For example , home

makers in one-car households, deprived of a car during the day , might

need to use two or three non-auto modes while men might simply use a car

for all trips . The total costs of the female transit-oriented group would

be clearly greater in this case than the travel costs of the male auto

oriented group , to a degree that is not reflected in simple statistics

showing that women use transit on trips and men use cars . Thus , it is

particularly important to reconceptualize the dependent variable of

travel demand models as complex behavior , that is , in the form of a

path over space and time , in order to provide , among other things , for

more appropriate measures of differentials between gender and also other

groups , that is , of differentials in kinds of travel needs , costs and

behaviors which exist under current circumstances .

One policy implication that flows from this reconceptualization is a

clearer understanding of how demands for flexibility and reliability in

modes might arise , particularly for some kinds of population ( for ex

ample , the population groups noted in Ref . 18 ) . Indeed , it could be.
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remarked that until travel is redefined in this way , crucial aspects of

the routing and scheduling of different modes which might affect the de

mands for them are likely to be ignored in modeling , data analysis and

policy . Consequently , it is exceedingly important to determine what kinds

of paths exist , how they are associated with different kinds of individuals ,

and how they are formed under the current conditions of supply of travel

opportunities . However , while such endeavors will be of considerable inter

est to those concerned about measurement and classification problems , of

much more theoretical interest and policy relevance is the relaxation of

the choice set axioms of current work .

The choice set axioms. Any attempt to relax the choice set axioms , that

is , the axioms under ( 2 ) above , would first involve the development of a

causal choice set formation model for the individual. Specifically ,

the probabilities of an individual or the members of a group selecting a

particular kind of travel behavior (option) , would be expressed as the>

joint probability or the option being in the choice set for members of the

group , and the probability of its selection conditional on its inclusion

in the set , i.e. ,

P ( j )
a

P ( JEA ) Plj | JEA ) , Í = 1 , ... , n

where A is the set of options and n is their number . The specification of

P ( JEA ) would lead to the development of a causal choice set formation

model of an explanatory -descriptive variety ( the nature of some of its

variables and the use of 1 to redevelop microeconomic choice theory and

hence reformulated analytic-deductive travel models is further discussed

in 4 and 5) . Although the notion of an individual choice set formation
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(generating ) model was first raised by Lerman and Adler (19 ) , a review

of the spasmodic literature on the topic suggests that many more explana

tory variables need to be taken into account than was originally considered .

Over a decade ago , North American geographers investigated the relations

between the individual's opportunity set for spatial choice (all his /her

spatial alternatives in the city ) , his /her " cognitive" opportunity set (the

known alternatives ever used ) ( 22 , 10 ) . The variables defining each kind

of set included the average distances from home or workplace of different

land use types , the timing of activities at different locations ( e.g. , the

hours of business of shops ) , as well as such variables as the relative prices>

of goods and services offered at stores in the case of shopping place choice

sets . The development of choice set models by engineers , notable Tardiff

( 24 ) and Recker and Stevens ( 20 ) , introduced the idea that the socio -demo

graphic characteristics of an individual might be particularly important too

in defining the probabilities of different alternatives being in the choice

set . For example , car ownership and availability as well as age might af

fect the range over which an individual can travel and hence the opportuni

ties in the objective and cognitive opportunity sets . Independently , workers

in Europe ( 28 , 17 , 3 , 16 , 7 , 27 ) began inquiring into the ways in which>

many possible variables (constraints ) limited the number of alternatives

which individuals have for many decisions , in many instances reducing the

number of alternatives in choic sets to one or zero . The European work

emphasized the significance of institutionally-derived constraints for

choice set formation . These are constraints on the content of the individ

ual's choice set for any purpose , resulting from organizational or collec

tive decisions beyond his /her control and operating through the institutions
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of an advanced urban - industrial society (through urban planning ,

corporate organizational decisions ) . Many such constraints are

expressed and encountered by the urban individual in the form of the

detailed spatial distributions of urban activities ( the locations of

residences , work places , shops , etc. ) and their scheduling , which

limit his/her travel options ( space -time constraints ) . In addition ,.

recent work by both Americans and Europeans emphasizes the importance

of time and money budgets and " roles" as " personal" constraints on the

opportunities in any travel choice set for the individual ( 7 , 16 , 15 ,>

29) .

All these constraints obviously need detailed definition and measurement

for large population groups and for all kinds of travel decision , and

the relative significance of institutional (space - time ) constraints

versus personal constraints needs to be determined . Especially , the

relative importance of space - time constraints versus constraints

placed by the individual's socio -demographics needs to be discussed

for different population groups , including gender groups such as

women and men . In the short run , there needs to be an assessment of

how much of the variance in observations of the complex daily travel

patterns of individuals is explained by variables under his /her

control , with such behavior therefore being manipulable by marketing

strategies , and how much is outside the individual's control , arising

from organizational decisions restricting choice sets by the private

or corporate sector , and needing government policy or industrial

reorganization to handle . For example , it is quite possible that the

space -time constraints of a suburban middle class housewife with
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children under five and no car are such that for many hours of the day

she has only one or no acceptable alternative within any choice set

for travel (e.g. , walk only in her mode choice set ) . ( See 19 , 26 ) : the

relative contributions of gender - related roles and the supply travel

opportunities needs to be investigated here .

All this implies that in order to specify a choice set formation model

for each different type of population group , considerable exploratory

data analysis needs to be done to identify relevant groups , to specify

the variables which define their choice sets , and to develop the

mathematical statements about the ways in which these variables determine

the probabilities of different alternatives being in or out of indivi

dual sets . This is clearly a very complex question for future empirical

research and special simulation gaming procedures are being developed

to study it ( following 21 , 2 , 15 ) . Consequently , before proceeding

further , it is desirable to produce some data to support the con

tention that there might be significant inter-individual variations in

choice sets indicating susceptibility to grouping , and that these

variations are related to inter - individual differences in complex

travel behavior , in order to document that the present reconceptualiza

tion of movement is a fruitful direction for further research . This

question is taken up later in the paper .

Variable decision rules . One result of recent research in choice

theory is that , in instances where individuals do have choices (more

than one alternative in their set ) , decision strategies may vary both

with the type of individual and the complexity of the situation ( 22 ) .
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Moreover , decision strategies are much simpler than the strict

utility -maximizing assumption postulates : " In general people prefer

strategies that are easy to justify and do not involve reliance on

relative weights , tradeoff functions or other numerical computations."

Strategies may include elimination -by -aspects , disjunctive , conjunctive ,

or lexicographic rules , where features of many of these are reliance

on threshold values of one , or a few , critical dimensions of alter

natives to partition choice sets into satisfactory and unsatisfactory

alternatives ; and several stages of judgement. Thus , the expansion

of P ( j / jEA ) , the choice model of Equation I , will require the identifi

cation and modeling of the simple choice strategies which different

kinds of individuals use in different situations . There has been no

investigation of differences between groups in decision rules in

modeling travel so far , for example , in studies of differences between

men and women in the set of criteria which they use for judging travel

options and in their importance and in the process by which they use

the criteria to make a decision . For marketing strategies in

transportation , e.g. , " selling " new modes , the possibility of such

gender differentials should be allowed for : for example , threshold

choice strategies , in contrast with utility -maximizing ones , imply

zero return to anything but " critical" major alterations in " important "

dimensions of alternatives such as travel modes . Similarly , the

effects of intergroup differentials in all aspects of decisionmaking

should be considered in choice modeling, the analysis of choice data ,

and policy descriptions derived from them .
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Documentation from a Small - Sample Experiment

The Data Set . To document further the points which have been made about

the reconceptualization of individual and group behaviors in general

and women's travel behavior in particular , a pilot study was undertaken

with a small sample of persons . This sample initially comprised the

35-day travel records of 34 individuals selected as a stratified

proportional random sample from members of each of six life-cycle

groups ; the latter comprised a larger proportionate random sample of

531 individuals and 296 households by life cycle groups in Uppsala ,

Sweden , 1971 (Table 1 ) . * This data set was chosen for three reasons :

firstly , because it contained information about social roles and gender

which are missing from other data bases ; secondly , because , although

Sweden by 1971 had implemented a considerable amount of social

legislation to equalize the opportunities of men and women in both

work and parental roles , persons of different genders undertook

significantly different activities (11 ) as is the case in U.S.A.; and

thirdly , detailed longitudinal data for individuals were available .

Thus , this data set seemed ideal to explore whether travel could be

treated as complex behavior , and whether gender-related explanations

of it might be appropriate . There is also a considerable amount of

evidence that such gender-linked roles especially comprise societal

expectations of what is appropriate for each sex at different stages

of the life cycle , and that life cycle and sex influence travel (14 ) ..

*For purposes of exploratory analysis with the 34-person sample , life

cycle groups 1 and 2 and 5 and 6 were sometimes combined . The sample

was limited to 34 persons because of restrictions in the INSCAL

algorithm used later in the analysis .
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Table 1

The Distribution of Sample Households and Individuals

in Uppsala , Sweden , 1971 by Life -Cycle Group

Group Characteristics Number of Sampled

Households

Number of Sampled

IndividualsNo.

1 47 68Head of household

67 or older

2 51 80Head of household

between 50 and 66 ;

no children living

at home

3 26 27Head of household

between 18 and 49 ;

single persons only

4 51 99Head of household

between 18 and 49 ;

two person house

hold with no

children

5 62 141Head of household

between 18 and 49 ;

at least one adult

and at least one

child over seven

years ; no preschool

children

6 59 116Head of household

between 18 and 49 ;

at least one adult

and at least one

child less than

five years of age

TOTALS 296 531
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Any lack of effects of gender - linked roles on travel in this instance

could be taken to indicate either the influence of small sample size ,

the absence of sex and / or life cycle role effects , or an inappropriate

definition of roles to define groups , or any combination of these .

Which of these interpretations is favored will be considered when the

results of analyzing the travel records of the small sub - sample from

the larger Uppsala sample are considered .

The travel record for each individual in the sub -sample was of a

standard variety , as can be seen from the example of a person's travel

diary in Table 2 ; each individual recorded , for each stop in sequence

over 35 days out of home , such aspects as mode to the stop , time of

arrival and departure from the stop , activity at the stop , expenditures

at the stop , and so on . In addition , on the final data tape , the land

use at each stop , by one of 99 separate classes , was entered , together

with the north-south and east -west grid coordinates of the location of

the stop .

It must be noted here that the analysis of these data for 34 indi

viduals is not intended to provide any definitive statements as to how

different gender groups behave , but rather to examine the notion that

a new , more realistic conceptualization of travel behavior for

individuals and groups can yield an adequate description of informa

tion in individual trip records ; it can then guide new work in

modeling , data analysis and policy development for different population

groups , including women . A large-scale experimental design with a set

of much larger data bases is described later which will hopefully
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Did you plan to mana inis sicp
Yes No

Stop number
when you left home ?

Means of 1 foot 2 bicycle 3 bus
4 car ( driver)

Travel 5 car (passenger) 6 taxi 7 moped 8 other

Were you accompanied by someone

from your household?
Yes No If yes , by how many ?

Where did you make this stop ?

(please give address) New?

When did you arrive
When did you

of this place? hours leave this place ? hours

What did you do Expenditure

of this place ? 1 )

2)

3)

4)

Did you plan to make this stop
Stop number Yes No

when you left home ?

Means of 1 foot 2 bicycle 3 bus 4 car (driver)

Travel 5 car (passenger) 6 taxi 7 moped 8 other

Were you accompanied bysomeone

from your household? Yes No If yes, by how many ?

Where did you make this stop ?

(please give address) New?

When did you arrive
When did you

at this place? hours leave this place ? hours

What did
you

do Expenditure

at this place ? 1 )

2)

3 )

4 )

Yes NoIs this trip continued on the next sheet ?

If , No , fill in the section below .

hours

car

Then did you return to home ?

iecns of 1 2 bicycle

ravel 5 car (passenger) 6 taxi

' ere you accompanied by

meone from your household ? Yes No

3 bus

7 moped

car (driver)

8 other

If yes , by how many ?

Table 2

Page from Individual's Travel Diary , Uppsala , .Sweden
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provide more substantial support for the kind of approach taken here .

At this point , however , we are concerned only with producing some

evidence to show that it might be worthwhile to proceed with this

larger-scale analysis . The aim of the following is therefore simply to

demonstrate that hypotheses consistent with assumptions about the

complexity of individual travel , inter-individual variations in choice

sets and simple decision rules match forms of travel data which are

also currently fitted by logit models derived from different premises .

Since the new hypotheses are more realistic and raise some interesting

policy issues not handled by other approaches , including some related

to women , further support is provided for future modeling and data

analysis based on them .

Travel as Complex Human Behavior . The results of reconceptualizing

travel as complex human behavior and describing it mathematically as a

path in n-dimensional space are indicated in Figure 3 . For each of

the 34 randomly sampled individuals , the day of his /her most complex

behavior , as indicated by the day with the maximum number of stops ,

was selected . Two dimensional plots , as in Figure 2 , were prepared

for each individual , showing the sequences of stops plotted against

each pair of stop descriptors-activity at stop , time of arrival at

stop , distance from last stop , NS and EW location coordinates of

stop , land use at stop , mode to stop . Inspection of the diagrams

leads to the conclusion that , even in the most complex cases , the

individual's daily travel has a less--rather than more--complicated

structure . The ranges of each individual through a day are apparently
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limited to some maximum distance and area , and there is a limited

number of different modes taken on successive stops , and some upper

limit on the total distance travelled . Moreover , at least for

observed travel behavior , the structure of the paths in n -dimensional

space seems to be differentiated both by gender and life cycle group ,

with younger groups with more children showing more complex daily

travel patterns in terms of the numbers and locations of stops and

the variety of modes taken , and men having significantly different modal

combinations from women . In some of the instances which the diagrams

illustrate , too , the women of each life cycle group traveled further

than the men , indicating how reconceiving travel as complex behavior

might produce unexpected results about differences in movement

between population groups , such as differences in modal use and

distances traveled by men and women . The most important result from

the simple " eyeballing" of n dimensional paths of these kinds , however ,

is the indication that systematic differences between the paths for

different persons appear which might be identified by classifying or

measuring them and associating them with socio -demographic characteris

tics of persons . This implies in turn that reconceiving human behavior

as complex in the case of travel at least , does not lead immediately

to too complex a dependent variable for handling in new kinds of

mathematical models and data analysis for the study of individual and

group movement . The last section of this paper describes simple pro

cedures whereby paths like the present ones in n dimensional space may

be measured and their associations with different population groups ,

including gender -defined groups , more thoroughly investigated .
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Inter - Individual and Inter -Group Variations in Choice Sets. The

revised axiomatic base for new kinds of travel models , data analysis ,

and policies postulates that travel choice sets of individuals are both

more constrained and systematically variant between persons and groups

than has traditionally been considered to be the case . One way of

examining the validity of this statement is to show that it appears

to be true of individual choice sets for the Uppsala sub -sample. The

following represents an attempt to investigate this hypothesis by

showing how , if it is true , specific patterns should appear in the

data for the complex travel behaviors of men and women .

From the reconceptualization of travel in Figure 1 , it is apparent

that what has been traditionally conceived as separate " choices "

(activity , mode , destination-location , destination -type, time of day ,

etc. ) may in fact be simply descriptors or aspects of stops to the

ind ividual . From this , one tenable hypothesis , consistent both with

the foregoing reconceptualization of the individual's movement , and

with the notion of limited and systematically varying individual

choice sets , is that different ind ividuals choose between only a

limited number of distinctive activity /mode /destination -type /

destination - location /distance /time of day aspect combinations defining

stops . For example , if the individual is a full - time employed

married woman , then " shopping for groceries" may always and only be

associated with "five minutes from home on the way from work to

home , " " travel by auto mode , " and " 5:30 P.M." ; "shopping for clothing"

might be associated always and only associated with "regional shopping

center ," " ten miles from home , " "auto mode, " and " 6 to 9 p.m. Thursdays
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and Saturday mornings . " Only stops which can be labeled in this way

will belong in the individual's choice set . Other kinds of indi

viduals have possible stops described by different combinations .

What this implies is that , in an individual's daily n x 7 travel

matrix , comprising observations for all 7 aspects of n stops (mode,

activity , time of arrival , distance from last stop , EW and NS loca>

tional coord inates , land use) the column of numbers defining the set

of observations of an aspect for each stop should be paired repeti

tively with the columns of numbers describing each other aspects of

the the stops . Thus , if 1 ( or any other ) number represents "shopping

activities, " it should always , or almost always , recur with , one

single number , say 7 , representing mode and the appropriate single

numbers for say , time of day and distance from home . This implies

that some measure or pattern of association between the aspects of

stops could be used to determine how restricted the individual's choice

set is , and permit inter - individual and intergroup comparisons in the

degree of restriction of the choice sets . In this instance , the

Peasonian correlation coefficient , r , is used to measure the patterns

of association between each pair of aspects for each individual ; it

is appropriate as a co-association index in this case , and will be

invariant irrespective of the numbers assigned to different categories

of qualitative variables (e.g. , mode ) as well as to quantitative

variables ( It will be noted that the use of r as a pattern.

ind ex is different in this instance from its use as a statistic to

measure the relative influence of one variable on another , not

controlling for the effects of other variables , the more common use. )

659



In the present case , the magnitude of r is an index of the degree

of restriction of the individual's choice set ; low I rl values repre

sent little association , that is , the pairing of one value for one

stop aspect (e.g. , representing one mode) with highly variable values

of another aspect (e.g. , representing many different kinds of land

use or destination types ) . High values of Ir | indicate a consistent

association of one value of one stop aspect ( representing one mode)

with one value of another stop aspect (a single land use) . Conse

quently , the inter-correlations of all pairs of aspects of stops

were computed for each individual and summary tables prepared , as

shown in Table 3 . From this table , it can be seen that , while the

majority of ind ividuals tend to have r values between .25 and -25.

for all aspect pairs , and while this is also the case for each aspect

pair separately , there is significant inter - individual variation in

both the magnitude and the nature of the association . This is

reflected in the high coefficient of variation , and the symmetrical

distribution , of r's over the entire range of its possible values

for the set of 34 individuals, both in the case of each aspect pairs

separately and all aspect pairs taken together . Certain kinds of

ind ividuals might hence be found with differences in their choice

sets , or , more specifically , systematic differences in the choice sets

of individuals of different types might exist which could be modeled .

Of course , what variables most contribute to the choice sets and the

nature of their content is left open for exploration in future work ,

but at least the existence of significant choice set variations is

Indicated . An analysis of variance of the differences in correlation
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Table 3

Frequency Distributions of r Values

for 34 Individuals in Uppsala Subsample

A. All Aspect Pairs , All Individuals

ir Value Number Relative Frequency ( F )
a

ก็0 to 24

.25 to.49

.50 to .74

.25 to .99

260

192

179

83

.36

.27

. 25

.12

L
_
ក

ជ
ន

.37

.27

.25

.12

.45

.47

.51

.83

B. Separate Aspect Pairs , All Individuals

Mode / Time of Arrival

r Value Number Relative Frequency ( F )

1 .

FO
vo

.06 7.83-1.00 to -.01

-.50 to -.01

.00 to.49

.49 to 1.00

6

5

19

4

.18

.15

.55

.12

2 . Mode / Land Use

r Value Number Relative Frequency ( F )

F
b

T
o

0 .43 .86-1.00 to -.51

-.50 to -.01

.00 to .49

.49 to 1.00

ជ
ន

ហ o

0

.15

. 35

.50

12

17

3. Mode / Activity

Numberr Value Relative Frequency ( F )

P
C

-.12 -3.52-1.00 to -.51

-.50 to -.01

.00 to .49

.49 to 1.00

7

12

14

1

.21

.35

.41

.02

4 . Mode / EW Location Coordinate

r Value Number Relative Frequency ( F ) tu vo

ןו -.07 -7.83-1.00 to 0.51

-.50 to -.01

.00 to 49

.49 to 1.00

7

9

7

. 32

.21

.26

.27
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Table 3 ( cont . )

b
o

Mode / NS Location Coordinate

r Value Number Relative Frequency ( F ) Fb

v
o

F

-.06

8

-8.88-1.00 to -.51

-.50 to -.01

.00 to 49

.49 to 1.00

8

11

9

6

.24

32

.26

. 18

.

6. Mode / Distance

r Value Number Relative Frequency ( F ) 요FD
vo

.60 .38-1.00 to -.51

-.50 to -.01

.00 to .49

.49 to 1.00

0

0

10

24

0

0

.29

.71

7. Time / Land Use

r Value Number Relative Frequency ( F ) FD vo

요

-.03 -11.22-1.00 to -.51

: - . 50 to -.01

.00 to .49

.49 to 1.00

2

16

15

។1

.05

.47

.44

.02

8 . Time / Activity

r Value Number Relative Frequency ( F ) FD

v
o

.44

.44

-.38 -1.08-1.00 to -.51

-.50 to -.01

.00 to .49

.49 to 1.00

15

15

2

2

.06

.06

9 . Time / EW Location Coordinate

r Value Number Relative Frequency ( F ) Fb

n
o

-.19 -2.71

-

-1.00 to -.51

-.50 to -.01

.00 to.49

.49 to 1.00

12

10

8

4

.35

.29

.24

.18

10 . Time / NS Location Coordinate

r Value Number Relative Frequency ( F ) Fb

ñ
o

.06 -.04 -8.87

-

-1.00 to -.51

-.50 to -.01

.00 to .49

.49 to 1.00

2

13

9

10

.38

.26

.29
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Table 3 (cont . )

11. Time / Distance

r Value Number Relative Frequency ( F ) fo
voF

-.04 -8.87-1.00 to -.51

-.50 to -.01

.00 to 49

.50 to 1.00

2

14

18

0

.05

.41

.52

.00

12. Land Use / Activity

r Value Number Relative Frequency ( F )

F
b

vo

-.01 -20.90-1.00 to -.51

-.50 to -.01

.00 to .49

.50 to 1.00

2

14

18

0

.05

.41

.53

.00

13. Land Use ! EW Location Coordinate

r Value Number Relative Frequency ( F ) Fb

T
o

F

-.15 -2.87-1.00 to -.51

-.50 to -.01

.00 to .49

.50 to 1.00

8

12

13

1

.24

.35

.38

.02

.

14 . Land Use / NS Location Coordinate

r Value Number Relative Frequency ( F ) q
u

1
6

F

-.04 -10.11-

-1.00 to -.51

-.50 to -.01

.00 to .49

.50 to 1.00

.15

.41

15

.41

.32.32

.11 .וו

15 . Land Use / Distance

r Value Number Relative Frequency ( F ) FB

t
o

.32 .94-1.00 to -.51

-.50 to -.01

.00 to .49

.50 to 1.00

1

1

24

8

.03

.03

.71

.24

.

16. Activity / EW Location Coordinate

r Value Number Relative Frequency ( F ) FD

v
o

요

F

.04-1.00 to -.51

-.50 to -.01

.00 to.49

.50 to 1.00

-

12.828

7

10

9

.24

.21

.29

.26
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Table 3 (cont . )

끕

17 . Activity / NS LocationCoordinate

r Value Number Relative Frequency ( R )
-6

vo

-.04 -7.44-1.00 to -.51

-.50 to ..01

.00 to.49

.50 to 1.00

10

7

9

8

.29

.21

.26

.23

18. Activity / Destination

r Value Number Relative Frequency ( R )
FD

v
o

.25 2.41-1.00 to -.51

-.51 to -.01

.00 to .49

.50 to 1.00

2

17

14

1

.05

.50

.41

.03

.

19 . NS Location Coordinate / Distance

r Value Number Relative Frequency ( R ) Fb

T
o 6

.21 -.13 -3.49
-1.00 to -.51

-.51 to -.01

.00 to 49

.50 to 1.00

7

16

7

4

.47

.21

.12

.

20 . EW Location Coordinate / Distance

r Value Number Relative Frequency ( R ) Fb

v
o

-.01 -36.71-1.00 to -.51

-.51 to -.01

.00 to 49

50 to 1.00

7

12

7

8

.21

.35

.
.21

.24

a F is the mean relative frequency of Irl values in each class , and V , the

coefficient of variation of the relative frequency of r values in each

class , over all individuals .

b Ē is the mean of the r value for the aspect pair , and V. its coefficient

of variation , for the individuals .
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coefficients for a spect pairs by the life-cycle , gender , and life cycle/

gender combination of individuals showed no statistically significant

main or interaction effects . Although this could result simply from

small sample size , if gender or life cycle determinants had been highly

important , one would have expected some significant effects , at least

for some categories of gender or life cycle ; these did not appear .

The conclusion at this point should not , however , be that it is highly

doubtful that there are gender - related role differences in choice

sets ; rather , more attention should be paid to the development of

additional role descriptors (marital status , employment status) which

might interact with or complement the effects of simple gender and

life cycle differences . The experimental design described below for

use with much larger samples of individuals will permit a much better

exploration of possibly complex role effects on choice sets and

travel .

Simple Decision Strategies . Finally , trip records for the sample of

34 can be used to investigate the hypothesis that decision strategies

are simple rather than complex and vary between different individuals

and population groups . If decision strategies are simple , one

hypothesis which is tenable under the reconceptualization of travel

used here is that the measures of aspects of chosen stops which

reflect the nature of choice sets , should also reflect the operation

of simple decision rules . Thus , we may ask , if individuals of different

types are evaluating stops , which are defined by values on different

aspects , how would they evaluate the range of aspects of stops in>

order to select the stops they chose ? What criteria could be used to
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judge the different aspects of stops ? Two or maybe three dimensions

which could be simply used to assess the costs and benefits of all

aspects of stops used in travel are the familiar subjective travel

time, travel cost , and , perhaps , service . The use of just two or

three dimensions is , of course , supported by the now immense volume

of literature on aggregate and disaggregate approaches to travel

which documents the overwhelming significance of these criteria . If

this hypothesis is true , then :

1 . The Irl values describing the association between pairs of

aspects of stops for the individual measure similarities between

stimuli to the individual for judgment purposes;

2 . If so regarded , the 34 intercorrelation matrices for each of

34 individuals , for each possible pair of aspects describing stops ,

represent similarities matrices for input into a scaling algorithm

such as INSCAL ;

3 .
Recovered configurations from the algorithm should show a

high degree of resolution in two or three dimensions , with a dispersion

of the stimuli (aspects of stops) along each dimension in individual

and group spaces ;

4 .
There should be a high level of variation in the subject

weights for each dimension , perhaps exhibiting statistically signifi

cant differences for individuals grouped by gender and /or life cycle

group . ( See 4 , 1978 , for fuller details of this use of INSCAL . )

Thus , the subjection of the individual intercorrelation matrices to

INSCAL analysis will produce results to test the assumption of the

simplicity of the decision rules of individuals, and their variation

between different population groups , such as gender-related ones . The basic
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hypothesis that there are at most two or three underlying dimensions

which are used by individuals for the judgment of different stops

appears to be upheld ; however , MANOVA analysis of the weights on each

dimension , to capture the effects of gender and /or life cycle group

on configurations or decision rules , produced no significant main or

interaction effects for either two or three dimensions . Again , this

could simply be the result of the small sample size ; however , if

gender /life cycle related effects had been very strong , one would

expect either or both variables to have exhibited some statistically

significant effect on configurations by weights , even for such a small

sample . The results indicate either that role variables are not

appropriately defined , or the other variables are more significant in

defining groups with different decision rules .

In sum , some evidence has been presented to indicate that , by recon

ceptualizing the individual's travel as complex , choice sets as con

strained and systematically varying between persons , and decision rules

as simple and also varying between persons , statistical hypotheses can

be generated which are consistent with observations of travel behavior .

Thus , hypotheses and data analyses which are derived from radically

different kinds of assumptions about movement might provide just as

good a fit to observations of travel behavior as current formal models

like the logit , which are based on different and less realistic

hypotheses. The inference from this should not be that a replacement

for the logit is immediately needed for all modeling , data analytic
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and policy prescription purposes , but rather that there needs to be

a clearer articulation of the kinds of policy each approach might

provide ( 5) . However , in the long run , both for scientific and

policy purposes , clearly there appears to be a case for developing

the new kinds of model and data analysis for individual and group

behavior to which the present reconceptualization can lead , and for

the mathematical exploration of new ways of handling differences in

travel behavior and opportunities for different groups . From the

preceding discussion , however , the question as to what kinds of

groups would be used for aggregation purposes in new kinds of models

and analysis remains unresolved . In particular , the relative importance

of gender-linked variables for behaviors , choice sets , and decision

strategies deserves further considerations . This essentially requires

the investigation of precisely what and how much gender - linked

variables contribute to the explanation of observed complex travel

behaviors , vis a vis other socio -demographic descriptors of persons ,

and space -time constraints . Consequently , the remaining section of

this paper describes a design for the future investigation of the

relative importance of gender - linked and other variables on travel ,

given the acceptability of the reconceptualization of travel and its

explanation offered in this paper .

III . A LARGE -SAMPLE EXPERIMENTAL DESIGN FOR THE DEVELOPMENT OF NEW

MODELS OF INDIVIDUAL AND GROUP BEHAVIOR

Table 4 displays an outline of an experimental design which uses large

samples of individual daily trip records , together with large - scale
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Table 4

Large -Sample Experimental Design : Effects of

Space -Time Constraints and Role-Related Sociodemographics on Travel

Sociodemographic Role Descriptors

Space-Time

Constraints a

Categories

Role

Categories

Class

Categories

Income Group

Family Categories

Life Employment Marital , Gender

Cycle Status Status

te 1
# 1 Categories

#2 Categories

Entries in cells :

measures of in

dividual's com

plex daily

travel

#n Categories

a . Space -Time Constraints include : distance/travel time from home to nearest

bus stop ; distance; travel time from workplace to nearest bus stop ; number

of different establishments , for each of 37 types ,within given space and
time intervals from home ; same from work .

b .
Measures of Complex Travel include : total travel distance/time for day ;

total stops for a day ; # different modes used ; # different land use types

used ; average interbase trip length .

Note : The Uppsala data set contains approximately 20,000 records of individual

daily travel for persons of all race , income and family categories ; the Baltimore

data set contains approximately 500 records for all married , middle income,

full -time employed , married men and women , and the West Berlin data set contains

approximately 7,100 records for the same kind of population . In the latter two

cases , to increase ex pected cell frequencies , factor analysis of individual

space-time constraints data might be performed to reduce the number of space

time dimensions and categories .
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data bases of the point locations and scheduling of 34 classes of

urban activities , to further explore the main issues raised by the

conceptualization of individual and group movement and their explana

tion . In particular , the following analysis investigates whether one

should explicitly consider the effects of space -time constraints and

the effects of socio -demographic variables on complex travel behavior

for all population groups . The results should clearly demonstrate

the consequences of not hitherto effectively considering space -time

constraints as dominant variables in choice set formation models in

the study of movement : the key conceptual shift advocated both for

science and public policy in this paper . But the results should also

indicate more precisely , too , the effects of gender - linked variables

on travel .

In the experimental design of Table 4 , the individual's complex travel

behavior is determined by a vector of measures , one set of measures

for each individual in designated space -time constraints and socio

demographic categories. The socio - demographic categories reflect the

recent empirically , and theoretically -based tendency to segment the

population by role descriptors for the study of movement ; however , the

complexity of the possible class - race - gender - linked " role complexes"

for each person (see discussion Fried , Havens and Thall) is probably

still inadequately represented by this "ad hoc approach " to role

descriptors , and indicates the paucity of definition and measurement

procedures in this area . The space - time constraints categories are

developed from computer analysis of " Dime -Files " giving the street

address and between-address distance /time for the activities in a
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city . Uppsala , West Berlin and Baltimore are the only three cities

to our knowledge with both the Dime - File and large samples of

individual trip records for this analysis . The design is set up for

data analysis by MANOVA ( multiobservation , multiway analysis of

variance with unequal cell frequencies ) and , although statistics are

not available to estimate the relative importance of space - time

constraints versus socio - demographics on travel for all population

2

groups , various indices are available for this purpose .

The Uppsala travel diary data set , and geo - coded land use data set

enables the contributions by all categories of socio -demographics

versus all categories of space -time constraints to be explored in

great detail . This data set will provide the basic control for

examining the relative significance of socio -demographic categories

versus space -time contraints cetegories . For the remaining two

data sets , the number of categories of socio -demographics versus the

categories of space-time constraints which could be set up was limited

by the total number of individual travel records available . The

strongest test of the hypothesis that space - time constraints are

more significant than socio-demographics , or vice versa , will occur

if the study population is limited to those kinds of individuals who

are neither operating without constraints or under severe constraints ;

that is , if sub-populations at either extreme are eliminated . Thus ,

the Baltimore and West Berlin populations are confined to groups of

2TheThe Wilkes- ,F ratio for a main effect converts to a measure of the

relative strength of the effect through the formula 1-7?, for example.
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persons who are not single , neither low nor high income , and not out

of full - time employment . The separate analysis of the data for the

three populations will not only answer the main conceptual issues

raised above , but also check on the ultimate transferability of the

new approach and allow cross-cultural comparisons of the movement pat

terns of different groups , such as women .

IV . CONCLUSION

This paper has pointed out that there are some fundamental conceptual

issues in the analysis of women's travel behavior at the moment , as in

the analysis of any group or individual behavior . It has been demon

strated how alternative means of defining movement as complex and then

of explaining it might provide a satisfactory interpretation of

ordinary trip records of individuals , but might produce different

and even conflicting policy implications for women and other groups

in comparison with current aggregative and disaggregative approaches

applied to the analysis of movement . This implies the need for much

further research into the foundations of causal explanations of the

travel behaviors and mobility needs of different population groups ,

rather than " palliative" -oriented research immediately geared to the

analyses of data or to the provision of quick answers to pragmatic

policy questions . In particular , the approach of this paper shows

that some sensitivity is needed to the fact that the human world is

very complex ; not only is behavior itself complex , but the environ

ments in which individuals find themselves in cities are highly

variable , and the decision rules and strategies and ways of acting

672



within the environments are also likely to vary . Unless we become.

less simple -minded in our interpretations of individual and group

behavior , and more sensitive to the demand for complexity from the

world without , rather than to the demand for simplicity for formal

analysis from the world within , we run the risk of asking the wrong

questions , mis-specifying models , measuring the wrong things ,

describing and mis - emphasizing different kinds of policies .
It

should also be clear from this paper that quantitative methods are not

beyond our grasp for dealing with the modeling , measurement and experi

mental design issues raised by the complexities of real world environ

ments and of individuals , including women , in cities , even though the>

outline of the models and the experimental designs for their develop

ment are not as rigorous mathematically perhaps as our former training

and ways of analyses might push us to pursue . At this point , the

paper suggests it might be better to strike out for informed judgments

about broad societal questions related to the welfare of urban popu

lation groups such as women , including questions about the complicated

connections between the realm of opportunities and the realm of

preferences and behaviors of different population groups in general and

women in particular . The accent on more informed judgments about

complex issues represents a shift from a tendency to emphasize the

development of rigorous quantitative methods and deductive mathematical

models at the expense of asking less important questions ; certainly

the kind of approach advocated here raises specters of far more

broadranging societal requirements ( such as the control and redesign

of the urban environment per se) for handling women's mobility needs ,
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than the narrowminded focus and purely technological solutions to

problems of movement which current conceptualizations can propagate .
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Women's Travel Issues : American Patterns

Dr. Helena Znaniecki Lopata

Loyola University of Chicago

This paper discusses the consequences of the urbanization and industrial

ization of the United States on the travel options and opportunities avail

able to American women at various life - stages. The paper considers the

travel implications of a number of commonly held assumptions about the

appropriate roles of women in American society . Using data collected in

Chicago the author discusses how suburban lifestyles and childcare re

sponsibilities can create a number of mobility barriers and constraints

for women . The author also discusses how married women who seek to

return to the paid labor force go about finding jobs . Lastly the author

examines the mobility problems facing older widows , as they attempt to

reorganize their lives after their husband's death . Overall the author

argues that most U.S. transportation resources have been developed in

response to traditional models of the family ; in so doing they fail to

respond to the needs of women at various stages of their life .

For more information contact

Dr. Lopata

Center for Study of Social Roles

Loyola University of Chicago

6525 N. Sheridan

Chicago , Illinois 60620
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Measuring the Distributional Impact

of Transportation Service on Women

Dr. Catherine Ross

Georgia Institute of Technology

This paper presents new ways to quantify and evaluate the differential

impact of transportation services across socioeconomic groupings . The

author develops measures of transportation system performance and then

applies them to an assessment of the delivery of services to women of

varying socioeconomic backgrounds in the Atlanta Metropolitan Area .

The paper first analyzes traditional procedures used to evaluate the

various impacts of a project and then considers the implication of the

use of those measures for women . The author then explains how the new

measures developed were applied in Atlanta and the outcome of that

analysis . The author concludes that the strategies she employed in

Atlanta can be the basis for policy innovation when used in conjunction

with other evaluation mechanisms .

For further information , contact

Dr. Ross

City Planning Program

Georgia Institute of Technology

Atlanta , GA 30332
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A Comparison of Travel Attitudes and Behavior

Between Male and Female College Students

Dr. Michael Spicer

Dr. Richard Weiner

University of Colorado at Colorado Springs

This paper is based on a 1978 survey of 1,030 students and faculty

at the University of Colorado . The study examined the differences be

tween male and female respondents with respect to travel modes , travel

times and the relative importance of five variables : comfort , travel

time , cost , privacy, and dependability . The study found that male and,

female preferences and attitudes were very similar . The authors con

clude that if greater economic equality gave more women a larger set of

modal options , there would be a reduction in the use of buses and car

pools by women .

For further information , contact

Dr. Weiner

College of Engineering and Applied Science

University of Colorado at Colorado Springs

Colorado Springs , Colorado 80907
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Travel Patterns of Women and Men Based

on Stage in Family Life Cycle

Dr. Linda Zemotel

University of Pittsburgh

This paper explores the impacts of a number of life cycle variables on

the activity patterns and ultimately the travel behavior of households

in the Washington , D.C. metropolitan area . The paper first reviews the

use of the household as the unit of analysis and then discusses a ty

pology of households based on stage in the family life cycle .
The

author then examines eleven different life cycle stages in Washington

and finds significant travel differences among men and women when no

car or only one car is available to a household .
The author concludes

that we need to understand the interactions within a household with

regard to transportation resources and we need to examine how house

holds adapt to their travel needs given their constraints .

For further information , contact

Dr. Zemotel

Environmental Systems Engineering

University of Pittsburgh

Pittsburgh , PA 15261
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Transportation Problems of Low Income Women as

Members of the Transportation Disadvantaged

Dr. Alice E. Kidder

North Carolina A & T State University

This study focuses on differences in the travel patterns of male and

female low income residents in Greensboro , North Carolina . The study

first reviews the literature on the disadvantaged , reporting that

those studies that were concerned with sex as a possible explanatory

variable of travel behavior , found clear differences between the

sexes . When the Greensboro data were controlled for income , age , and

other variables , there were still apparent travel differences by

sex , particularly in the urban area . In addition , the author per

formed a discriminant analysis on the variables which are commonly

associated with mode choice decisions and found that income and sex

remained as powerful predictors of mode choice and dominated the em

ployment status variable . The author concludes that even though women

enter the paid labor force , their income and travel patterns will not

duplicate those of men from similar income neighborhoods .

For further information , contact :

Dr. Kidder

North Carolina A & T State University

Greensboro , North Carolina 27411

( 919 ) 379-7932
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THE RESEARCH IMPLICATIONS OF WOMEN'S TRAVEL

BEHAVIOR ; CONFERENCE FINDINGS AND RECOMMENDATIONS

Sandra Rosenbloom

University of Texas

I. Introduction

On the last day of the Conference , participants met in small groups to

discuss the many issues raised in the previous sessions and to develop

a set of research topics . Participants found that the papers and the

discussions at the Conference raised as many questions as they answered .

Each of the questions originally posed was sharpened in focus and direc

tion as the result of Conference scrutiny and the importance of such re

search to planners and policy -makers became clearer . But many of the

questions posed at the beginning of the Conference remained unanswered

at its conclusion although the Conference discussions more than justified

the need for in-depth research on those issues .

Each of the six major themes of the Conference generated significant

issues in need of research and analysis . In addition , there were a num

ber of questions generated by discussions of the impact of current trans

portation programs and policies . These issues and questions are pre

sented below and their importance briefly reiterated in light of the

papers and Conference discussions . Some of the research suggested below

may be underway already but , in an attempt to be comprehensive , the

participants felt it better to err on the side of duplication rather

than to risk leaving out some important concern .
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II . Intra -Household Implications of the Involvement of Women in

the Paid Labor Force

The growing number of married women with children entering the paid

labor force as full or part-time employees raises a number of questions .

The household and childcare responsibilities members of the household

retain or accept may well structure their trip behavior , the num

ber and kind of trip-tours they take , and the mode they choose .

A. Trip Behavior

Research presented at the Conference showed some preliminary trends ; the

travel patterns of women entering the paid work force tend to become

similar to their male counterparts . On the other hand , research also

presented suggested that working women still retain disproportionate

shares of household and childcare responsibilities .

There are problems with some of the data on which such analyses are

based . Several of the studies which found great similarities in the

travel behavior of men and women in the paid labor force did not have or

did not analyze data on weekend travel , non -work walking trips , mid - day

trip making , or the number of previous individual trips combined into

trip-tours . Thus , it is possible that weekday and aggregate data ob

scure important travel differences between individual members of a

household . It is also likely that such aggregate data fail to identify

the travel patterns that are emerging as households carry out domestic

responsibilities with less disposable time.
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B. Mode Choice

A number of variables may interact with travel decisions ; a working wife

(or husband) may have to take children to childcare centers or pick them

up in conjunction with the home to work trip . Such a responsibility

may effectively prevent either worker from choosing a carpool or any

form of public transit . Mid - day childcare or household responsibilities

too may impact on modal choice ; even a low - salaried part -time worker who

has such responsibilities may elect to purchase a car rather than use

public transit . Such responsibilities may also impact on the household's

decisions about the allocation of travel time or money budgets or the

household's car ( s) among individual members .

Current methodologies have consistently underpredicted actual car owner

ship . This may reflect a failure to capture the need for flexibility

and the need to combine trips , needs apparently characteristic of the

growing number of two worker households .

C. Travel Patterns

The existence of household responsibilities and the division of those

responsibilities can also impact choice of trip destinations as well as

the number of trips and the mode chosen . Workers may choose to shop

nearer or farther away from home , or nearer or farther away from their

workplace as the disposable time of the household decreases . The need

to combine trips may create a demand for high-density commercial areas

rather than single -purpose sites or stores ; conversely , the demand may

increase for convenience or one - stop stores located near the home . Two
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worker households may exhibit some trip substitutions ; trips to restau

rants may increase as shopping trips decrease .

In addition , there is a need to understand the travel decisions of the

growing number of one worker , one adult households . Research presented

at the Conference suggested that such families make different residential

and employment decisions than other households with comparable socio

economic standing . It seems likely that wher, only one adult has all

household and childcare responsibilities , there are profound implications

for the travel behavior of that adult .

D. Impact of Role on Household Travel

Some Conference participants suggested that it was important to under

stand the impact of household role , that is , any defined way certain

household obligations were divided among the members , rather than focus

ing on sex . Some participants contend that household responsibilities

have been and would continue to be culturally linked to sex regardless

of employment status .

E. Research Questions

The major research topics addressing this theme were :

• How do two worker households structure their activities and assign

household responsibilities ? What impact do these assignments have

on the travel behavior of individual family members ?

• Have there been changes over time in the way comparable households

have allocated responsibilities ? Is there a discernible and
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predictable trend?

• How do one worker female or male headed families structure their

activities and assign household responsibilities ? What impact do

these assignments have on the travel behavior of individual family

members ?

• How do households of all types allocate their time and monetary

travel budgets among members ? How do they allocate their available

transportation resources?

• Which variables appear to be the definitive ones in the decisions

within a household about activities , travel patterns and the use of

transportation resources ? Household role , sex , age , family income ,

individual income , education level ?

III . Residential and Locational Implications of Changes in

Labor Force Participation

Most labor economists and most housing market economists see great sig

nificance in the growing number of women entering the paid labor force ;

some question whether existing theories are adequate to predict either

the employment or residential location choices of the growing number

of two worker or female headed households .

In existing urban economic theories the primary worker trades off travel

time and travel expenses against the amount of housing he ( traditionally)

can purchase . Since low density housing is traditionally cheaper in the

surburbs , a further out locational decision implies a longer and more
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expensive commute . If there is a secondary worker , she tends to find a

job close to home, incurring much smaller travel costs . However , as

the " secondary" worker's income and occupational status increases she

may become more like the primary worker in her household .

A. The Housing Choices of Two Worker Households

The kind of housing choices two worker households make are not really

well known if important variables such as travel time or costs are differ

ent from traditional patterns for the two workers .

The kind of household and childcare responsibility each worker accepts

or retains may be a significant factor . Regardless of household income

or even individual income , a worker with children may wish to make either

an employment decision or a residential decision that will allow for a

significant amount of time to be spent with those children . Other house

hold assignments may also create a willingness to either accept lower

pay or less desirable housing in exchange for shorter commutes on the

part of either or both workers .

B. The Employment Choices of Households

Urban economic theory is not totally consistent with labor market analy

sis of employment and travel trade-off . Labor economists view travel

costs as an employment , not a housing cost . If workers are attempting to

maximize their income they may be willing to travel longer distances to

secure higher wages . But if , because of personal preference or household

responsibilities , they wish to minimize their travel time or maximize
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their time at home , they may accept lower wages at a closer employment

site . Since women have traditionally had lower wages , or have been em

ployed in lower paying occupations , either of the two traditional eco

nomic theories could explain the current finding that women commute

shorter distances and work closer to home than their employed spouses .

It is interesting to note that preliminary research presented at the

Conference indicate that single worker , female headed families may make

very different locational choices than other households . The tradi

tional theories could be used to explain some of this behavior but so

can racial or sexual discrimination in either the housing or employment

markets , or simple differences in taste and preference .

Some conflicting research presented at the Conference highlighted the

problem of assuming that only a few , traditional economic variables , can

be used to predict travel behavior . Some research presented suggested

that households do not use accessibility to workplaces as a residential

choice criteria as traditional models hold . Other research suggested

that journey - to -work costs are only one of many a household must con

sider when calculating its total location costs . More recent theories

hold that households try to minimize their total location costs , which

involves a calculation of both economic and " non - economic " variables .

Because both employment and residential location choices have profound

implications for travel behavior and ultimately for the planning of

transportation systems , it is important that we have a better under

standing of how the growing number of two worker households define their
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" total location" costs , why they locate ( and relocate) where they do ,

choose employment locations and trade off travel costs , travel time ,

housing quality and personal and household responsibilities .

C. Research Topics

The major research questions addressing this theme :

• What impact do the allocations of household responsibilities among

household members have on residential location choices ?

• How do two worker households trade off travel times , travel costs ,

and employment opportunities available to each worker to effect the

household's optimum position? Are there likely to be changes in such

decisions over time as the opportunities available or sought by both

workers equalize ?

• Do current differences in the housing and employment choices of

female headed households reflect conscious trade-offs , or are they

in part a response to discrimination in the housing market or in em

ployment opportunities ? If so , what are those trade -offs ?

• Are current differences in the location of female headed families

likely to continue ? Do such differences have implications for the

development of transportation facilities and services ?
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IV . Comparative Attitudes and Preferences of Women and Men Travelers

There is a need to study the cognitive processes underlying travel

attitudes and ultimately travel behavior . People make decisions about

transportation system attributes and services based on their perceptions

of those variables rather than "objective" reality . In order to under

stand why people choose the mode they do , or how they will respond to

new systems , we require an understanding of exactly how they perceive

those systems and how those perceptions actually effect their behavior .

A. Attitudinal Research

Attitudinal research is an important woman's issue . All of the research

presented at the Conference found that women and men have different per

ceptions of and attitudes toward cars and transit . Moreover , research

indicates that women are more likely to make different trade-offs among

vehicle safety , the environment and their transportation choices .

Further evidence presented at the Conference indicates that men and wo

men have different concerns about personal security in transportation

systems and different responses to crime prevention measures .

The specific concerns raised by vehicle design components and personal

security issues were discussed at separate Conference sessions ; rele

vant research recommendations appear in the sections below addressing

those issues .
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B. The Impact of Situational Constraints

People's perceptions and attitudes are formed by their experiences and

values . Since men and women have different experiences with transit and

even with cars (women are far more likely to be the car passenger) , it

is not clear whether differences in their attitudes towards various

modes reflect differences in values and beliefs or simply differences in

experience . Women who use transit because it is their only option may

only see it in a better light only until they have other choices .
Or ,

women's anti-car sentiments found in some research may continue because

it is based on different attitudes toward the modes .

It is important to understand the underlying cause of women's attitudes

so we can determine if they will continue into the future , even as their

income and occupational status rise , or whether women's attitudes over

time will tend to converge with men's . If we understand the relationship

between such attitudes and travel decisions we can predict future travel

choices . Many transit systems , for example , tacitly assume that women

will always be their primary market , an assumption not yet proved .

C. Research Topics

The major research questions addressing this theme :

• Are differences in attitudes between the sexes toward certain modes

and system characteristics based on genuine differences in taste and

preference , or do they simply represent a response to the constraints

under which some women currently operate?
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• Can differences in attitudes and preferences be linked to household

roles , life cycle stage or other individual variables ?

• Can attitudinal research capture homogeneous market segments that

include relevant socio - economic factors , roles , and employment

status ?

• What is the relationship between attitudes toward certain transpor

tation services and systems , and actual travel behavior? Under what

circumstances do favorable attitudes and expressed intention to use

a mode translate into actual modal choice?

V. Personal Security

Research presented at the Conference made it clear that men and women

had different attitudes and perceptions of personal security on trans

portation systems . Yet that research also showed that security was as

much a perceptual problem as it was an actual crime problem . It became

clear that there was a need to identify measures , techniques and proce

dures that would improve both actual and perceived personal safety and

security .

The major research suggestions were :

• What are the costs and impacts of various crime countermeasures ?

What are the appropriate applications of different countermeasures

to a number of situations including transit stations , vehicles , and

parking lots ?
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• Does the acceptability and percieved effectiveness of various crime

countermeasures differ for men and women ? Longitudinal studies are

necessary to trace the effects of individual countermeasures in

different applications over time and assess their long term impacts

on transit crime and related transportation crimes .

VI . Human Factors and Reactions to Vehicle Environments

Research presented at the Conference illustrated that men and women have

both different physiological and attitudinal responses to different ve

hicle features and motion . Women appear to be more willing to buy

smaller cars and to accept certain environmental devices . Preliminary

evidence also suggests that men and women differ in their comfort due

to various motion parameters of a number of vehicles and modes . Thus

it is possible that certain energy conservation measures may not only be

perceived differently by the sexes but also felt differently ; down - sized

cars , minibuses , AGT systems , etc. might effect men and women differently

due to different sensitivities to their motion parameters . Therefore ,

we must understand reactions to particular and specific attributes of

vehicle environments for both men and women .

The major research issues suggested were :

• How do men and women react to vehicle motion ? Data are particularly

scarce on the effects of angular rates .

• How are men and women influenced by vehicle motion and noise , and

what is the differential impact on feeling and performance .
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• How prevalent are discomfort and motion sickness on diverse comer

cial vehicles ; are these symptoms associated with the sex of the

traveler? The role of comfort in travel preferences , acceptance and

satisfaction should be explored as a function of the traveler's sex .

VII . Methodological and Planning Implications

The transportation planning community will be the greatest user of the

various kinds of research sought at the Conference . A number of specific

recommendations were formulated for changes in the planning process , in

the evaluation stages of that process , in the tools and methodologies

used by planners , and in the data collected and used by planners . These

recommendations often imply the need for additional research but in many

ways they are a stronger statement than a mere listing of research topics .

These recommendations assume that the transportation planning profession

and research community must make a positive effort to seek out important

research on women's travel issues and then see that such work is incor

porated into the profession and the planning process where relevant and

applicable .

A. The Need for Behavioral Analysis

There is often a symbiotic relationship between the data collected about

the behavioral components of household and individual travel , and the

models and techniques developed to predict travel behavior . It is often

difficult to make travel demand models more behavioral in nature because

we lack necessary data to calibrate those models or set reasonable para

meters . Participants suggested both changes in travel theories and
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models and the data collection methods supporting those models .

The kind of data and the modifications sought in current travel modes

are not only justified by a need to address women's issues ; they are

justified by the needs of a number of other sub groups in society . Such

work would make it possible to evaluate the travel patterns of many

discernible market segments and to predict the behavior of any emerging

group . In fact the modifications sought are complementary to the dis

aggregate behavioral changes already under investigation in the travel

demand field .

B. Policy Research

Participants were also concerned with the need for research on the im

pacts and implications of current and proposed governmental policies

on women and subgroups of women . These recommendations implied not

only a need to understand changes in the status and resources of women

over time , in order to accurately predict and respond to their behavior ,

but a need to understand their current position , in order to provide

appropriate services right now .

c . Research Topics

The major recommendations were :

• There is a serious need for major longitudinal transportation studies

which gather data on socio-economic and demographic variables and

which include sex , household role , employment and occupational status ,

life cycle stage , and attitudes and preferences toward certain modes
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or systems .

• Data must be collected on complex travel behavior including trip

chaining, differential accessibility , and purpose of trips as well as

origin and destination .

• There is a need to know and understand the travel demands and patterns

of sub groups of women ; further research is needed on ethnic women ,

elderly women , suburban and rural housewives , and any other groups

with discernible needs . The transportation services that would best

meet current needs should be identified ; research should allow pre

diction of changes which would impact their travel behavior .

• Household time and monetary budget studies should be significantly

expanded ; the impact of sex , role and changing employment status ,

among other variables on the allocation of household resources should

be studied .

• Travel behavior theories must be revised to incorporate the complex

phenomena observed in women's travel behavior and attitudes ; travel

demand and modal split models must be revised or augmented so that

they recognize and analyze such variables as trip - chaining , multiple

household roles , locational and social constraints , and differential

access to key sites .

• Relationships and parameters in existing travel demand models which

are based on static observations of simple socio-economic variables

must be revised and up -dated to reflect current trends , including
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changing household roles and employment status , so that such models

will not freeze in time relationships implied by older data sets .

• Some attempts should be made to re - think travel behavior and to

consider the impact of previous constraints on people's current

travel demands ; attempts should be made to model accessibility and

opportunities for activities requiring travel rather than focusing

only on trips already being made .

• Detailed studies should not be limited to urban or intra -urban be

havior ; data should be collected on inter -city travel and travel

patterns in rural and non - urbanized areas ..

• There is a need to identify long -term trends in women's choice of

car types , use of cars , and vehicle miles travelled ; such informa

tion is necessary to develop sound energy consumption and environ

mental policies and to determine the impact of proposed policies on

women .

• There is a need to develop evaluation criteria for public expendi

tures in transportation to augment standard economic measures ; such

criteria should allow for the appropriate evaluation of the time of

people not in the paid labor force and should include qualitative

measures of increased opportunity and access . Such measures should

allow for disaggregate analysis of the impact of proposed programs

or facilities on various groups in a community including various

groupings of women .
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• There is a need to develop operational definitions of equity for

both current programs and policies and those proposed for the future .

• There is a need to investigate the trade-offs and cross-elasticities

between public or publicly guided land use decisions and transporta

tion needs ; certain developments automatically imply certain trans

portation needs . A choice of certain development patterns may re

quire the provision of certain transportation services and /or

certain restraints on travel to prevent undesirable patterns from

emerging

• There is a need to examine the relationship between transportation

patterns and needs and other societal support systems ; for example ,

a woman's need to arrange a trip-tour to drop a child at a center

on her way to work might be obviated if childcare facilities were

available at her work - site as they are in many European countries .

An older person's need to travel to a doctor might be reduced by

the provision of home -health care and nutritional counseling .

• There is a need for increased cooperation between public sector

transportation agencies and the private transportation industry

to assist in the identification of changing travel patterns, needs ,

and opportunities and to assist in data collection .
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The Honorable Alan S. Butchman

The Deputy Secretary

U. S. Department of Transportation

It really is a great pleasure for me to be with you here this morning .

You are going to be looking over the next three days at an area of

transportation that we really know very , very little about . As

Dr. Perkins very properly pointed out , this is a first of its kind as

far as conferences are concerned . We haven't had any within the Depart

ment of Transportation , nor have there been any other within the govern

ment , to the best of my knowledge, that have looked at the implications

of women's travel behavior . This three day program was created by

Dr. Sandra Rosenbloom during the year that she spent at the Office of

University Research at the Department and , although Sandra has returned

to the University of Texas , I understand that she is going to be with

you for the conference ; I think that's just marvelous , Sandra .

We at DOT are constantly urging companies that we do business with to

do more by way of hiring women . We have an aggressive campaign to re

cruit more women in executive positions in government . Yet , until now ,

we have not looked seriously at the ways our transportation systems

serve or fail to serve women's needs . As I said a moment ago , this is>

an oversight that this conference hopes to correct and over the next

three days you are going to be looking at ways to encourage research

into women's travel habits , attitudes and needs .

The speakers that we have scheduled , the papers that they will present

offer a cross section of contemporary thought on these problems . We
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are not looking for and we don't expect any final answers or definitive

decisions in the next three days . We do hope that this conference will

sensitize us to the difference between men's and women's transportation

needs . We also hope to stimulate further inquiry into these needs and

to confirm the government's support for equitable transportation ser

vices for all segments of our population .

Transportation has long been a male dominated field , from the era of

the clipper ship until present time . Just a year ago , 14 women from

the Coast Guard were assigned to ships . This is the first time ever

in the history of our nation that we have had women assigned to sea duty .

Also , it's only 5 years ago that we had the first woman pilot go to work

in a regularly scheduled domestic air carrier and even today , there are

only 50 women pilots out of 37,000 pilots , co-pilots and flight engineers .

Until recently , you could only very rarely find a woman behind the wheel

of one of the 25,000,000 trucks that daily cross our roads . Studies

conducted by the Federal Highway Administration show that as far as car

pooling is concerned , that women overwhelmingly tend to be the riders

as opposed to the drivers . It goes without saying that it's only over

the past few years , that women have attained a position of any prominence

at all as far as transportation planning , administration or policy -making

is concerned .

These inequities , of course , are not the province of this conference ,

but I mention them because the concept of male dominated transportation

function is carried over into other areas . Our transportation systems
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are oriented to the needs of men and it appears increasingly obvious

that they often serve women inadequately .

Now , it's not my intent today to detail all the various needs and dis

tinctions in needs between men and women and the ways in which women

are ill - served . I expect I really don't have the expertise to do that .

But I'm hopeful that during this conference we are going to make some

attempts to answer or at least to begin to answer some of those questions .

I would like , however , this morning to make a few observations on the

issues that we face . First , I really think it goes without saying

it's obvious , but nonetheless , very important that women's transpor

tation needs are often more complex than men's because their social

role is much more complex . A growing number of women are taking on the

dual responsibilities of homemaker and wage earner . Today , women make

up 42 percent of the labor force , a higher percentage than any time

before in our history . Also , women hold a disproportionate number of

the lower paying jobs , and that means that they are relatively less able>

to obtain an automobile or for that matter a place to park it . So women

jobholders are much more apt to have to improvise, to depend upon car

pools , public transit or walking .

Second , an increasing percent of mothers are in the labor force . More

than a third of the women with children under 6 years of age are now

working outside the home , compared with fewer than a fourth just a dozen

years ago . That means more children must be transported daily to

As we all know , that job , moreschools , day care centers or to sitters .

often than not , falls to the woman .
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Even for the married woman without children , daily commuting to an out

side job is not as simple as it is for her husband . Odds are that she

will be expected to do the marketing , run the errands and prepare the

dinner , in addition to her outside job .

Nor are a woman's transportation needs simplified significantly if she

does not work outside the home . Any mother of school age children

knows , she must also be taxi - driver and courier . These functions are

all transportation related tasks that typically do not show up in our

transportation data or in the travel profiles on which we base most of

our transportation policy decisions .

And finally , more and more women are qualifying for what the IRS calls

" head of household " . In 1977 , there were 7.7 million families where

women were the heads of the household and in 56 percent of these cases

the women were in the labor force .
These women are more likely as a

group to have children under 18 , to live in central cities and have low

incomes and to be transportation disadvantaged . They are in 7 out of

10 cases working at clerical service and operative jobs . They are do

mestics , cafeteria workers , hospital employees , cashiers and things of

that nature . I regret to say that these are the Americans whose trans

portation needs we really don't know very much about . We can guess with

relative accuracy that they are often dependent on public transporta

tion , that much of their job related commuting goes counter to the

suburb- to-city traffic of most public transportation systems and that

they often travel at inconvenient times .
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Most transit schedules serve an 8 to 6 work day , but many service type

jobs are performed at night. This is also true of many of the 20

million or so part- time workers , who make up nearly a fifth of the

total work force . Many of these people are also women . The number of

part- time workers have been growing at about 4 percent a year for the

past two decades . And women account for about two - thirds of this in

crease . There are other questions that trouble us from a public policy

point of view . It seems likely , actually it seems inevitable , that

with a heightening energy crisis , we will be required to gradually de

crease our dependency on the private automobile . But women , as we have

seen , are more likely to make multiple stop trips than are men and no

form of transportation is better suited to such trips than the private

automobile .

How much difference do these circumstances make in the formulation ,

development and application of transportation policy ? Would our trans

portation systems by modified significantly if we took greater account

of women's needs ? I really don't know . At present we have almost no

way of knowing and that's the point . We should know . Despite all of

our studies , analyses and reports that have been done on transportation ,

we don't have all the answers because we still haven't asked all the

right questions .

Too many transportation planning efforts are based upon incomplete or

inadequate data . Certainly this is true with regard to data concerning

women's travels and travel needs . We cannot develop policy for a rapid

ly changing world unless our knowledge keeps pace with those changes .
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We have called this conference because we have identified a void in our

research and we are committed to fill it . During the course of the

next three days , we hope that we can get an idea as to the size of this

void . At least , and perhaps , a feeling for its most significant areas .

In the end the issue is equality , equality of opportunities , choices

and rewards .
This conference will offer a challenge to all of us . If

we choose to take up this challenge we can make a significant contribu

tion to achieving the equality that we have been seeking . Our transpor

tation system can and will serve men and women equally .

You can help to provide the knowledge to make this possible . I certain

ly wish you , Dr. Rosenbloom , the very best and most successful of confer

ences and I will be looking forward very much to seeing the results .

The conference has something very significant to contribute to transpor

tation policy and I wish you the best of luck .

Thank you very much .
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The Honorable Donna Shalala

Assistant Secretary , Policy Development and Research

U. S. Department of Housing and Urban Development

I am delighted to be here .

My staff wouldn't let me talk about transportation .
They decided I

didn't know anything about it . So I asked , " Can I tell my funny stories

about transportation ? " And they said , well , they might want to clear

them first . But I wouldn't let them . They can clear my speeches , but

not my jokes .

I wanted to tell you about a trip I had taken with Patricia Roberts

Harris , the Secretary of the Department of Housing and Urban Develop

ment . She had invited me to go along to a speech she was making , and I

was sitting there next to her on an airplane going to Cincinnati . The

stewardess came running up and said , " I know you , you're someone impor

tant . You're a member of the Cabinet . ' And Pat Harris said , " Yes , "

shyly . And the stewardess said , " You're Juanita Kreps." Pat Harris

said , " No , I'm not Juanita Kreps. " And the stewardess said , " Sure,

you're Juanita Kreps . You're a member of the President's Cabinet . "

And Pat Harris , getting irritated , said , " I'm a member of the President's

Cabinet , but I am not Juanita Kreps . '

The stewardess went off very disgusted and came back once more and tried

the Juanita Kreps bit , and again it didn't work . Later , I saw her in the

back of the plane talking to one of the Secretary's special assistants ,
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who was grinning from ear to ear . And the stewardess came tearing back

and said , " I got it ! I got it ! Mrs. Brock Adams , we're delighted to

have you on the plane . "

I travel a lot but have not spent a lot of time doing research on trans

portation myself, except I do feel the experience as I'm wandering

around . Take the Doctor business . In New York people introduce you as

Doctor , mostly because of all the Jewish mothers around , and they use

Ph.D.'s the way they use M.D.'s in other places . My secretary at

Columbia University knew that the only way to get a decent reservation

on American Airlines was to say it was for the doctor . So my tickets

always said , " Dr. Shalala . " I got on a plane one day and halfway

through the ride to San Francisco , the stewardess came up and said ,

" Dr. Shalala ? " I said , " Yes . " And she said , " Would you come to the

back of the plane? " I walked to the back of the plane and there was an

obviously pregnant woman . The stewardess introduced me to the man that

was standing there looking at this woman . "This is Dr. Randall , " she

said . I looked at Dr. Randall and said , " Dr. Randall , mine is in polit

ical science , what's yours in ?" He said , "OB -Gyn . "

It was suggested that I might talk about doing research on women ,

whether it's women in transportation or women in housing or any of the

other areas . So I've called my short talk today " A Cut Called Women .

We've been spending a lot of time in Washington doing policy analysis ,

urban impact statements , and other kinds of research , taking various

kinds of cuts . Someone came to see me the other day about a family
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impact statement . I want to tell you that I'm very comfortable with

taking these kinds of cuts . It is not simply that the proliferation of

interest groups has placed increasing demands on policy makers at all

levels of government , particularly those of us who have policy respon

sibilities . Not only do the demands of particular interest groups

justify research , but taking certain cuts opens up whole new interests

to us and allows us to look at the implications of certain policy

issues in ways in which we didn't look at them before .

So if you ask me as a research scholar myself, but also as someone who

manages millions of dollars worth of research , whether we ought to take

a " cut called women " , there would be no doubt in my mind that we ought

to look at that dimension of a problem , no matter what it is . We ought

to do it from a substantive point of view , first of all . It's extremely

important that our justification is a substantive one . As a feminist ,

though , I am obviously interested in looking at aspects of problems that

affect women , particularly when you look at some of the economic issues

that my own department is concerned about .

It is much easier for us to get some consensus and , therefore , get some

political movement in areas in which there is widespread interest

easier than it is with other kinds of issues . Both from a substantive

point of view as well as from a feminist point of view , a cut called

women makes sense . And I have no problem in mixing the two .

Let me give you an example of this process . We at HUD were and are con

cerned with expanding the credit opportunities of a whole variety of
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people in this country . One specific commitment , of course , is to low

and moderate- income people . But in expanding credit opportunities for

people , we had to break out certain groups because they had special

kinds of problems . And an example of the process for us in justifying

a special cut called women is our own women and credit project .
Let me

take a few moments today to tell you a little about the women and

credit project .

We did not have to go through a lot of pain to decide we ought to take

a cut called women on the issue of credit opportunity because it was

quite obvious from some studies that we had commissioned in 1975 and in

1976 that there was a lot of sex discrimination in the mortgage market .

Our 1975 study , which was a study of sex discrimination in five cities ,

and our major study in 1976 on women in the mortgage market confirmed

that various segments of society had taken some actions , but there

continued to be extensive discrimination .

Our current research , for instance , has shown that there has been some

response in terms of federal legislation ; activities by the executive

branch and the regulatory agencies ; and some private sector response ;

creation of women's banks , for example . Even so , there is still much

to be done . Just look at the economic potential of women in this coun

try and see how things have changed . There has been a significant in

crease in the percentage of women working in this country , in the age

groups between 16 and 34 . In fact , if you look at what the labor force

growth has been , three - fifths of the growth in the labor force in this

country in the last 25 years is accounted for by women . The total num

ber of women in the labor force today is about 46.8 percent .
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In spite of those percentages , in spite of nearly 47 percent of the

labor force being made up of women , women are still heavily underrepre

sented in the mortgage market . If you look at the number of single

homeowners under 35 years of age , the number of single females is 11

percent compared to the number of single males at 18 percent . If you

look at our own FHA mortgage program and the number of mortgages that

have been granted to unmarried women , it is 7 percent , compared to the

number of mortgages granted to unmarried men which is 2 percent higher

at 9 percent . But more importantly , the FHA mortgage program is operat

ing really for married couples , with the husband as the major earner .

Now , is this happening simply because married people tend to buy houses

or because there is some concern about the availability of credit ?

Well , some evidence exists --

and we are documenting this in our own

research that lender discrimination , despite the passage of a number

of laws , is still lingering . In our own surveys of the savings and

loans in this country , we found that single women had to present a

stronger paper position than single men , that women's credit histories

were more closely scrutinized than those of men , that the traditional

underwriting criteria utilized more discrimination , that most people

believed that women were poorer credit risks than men and that they

had only a temporary attachment to the labor force , despite all the

data that might show otherwise .

Our women in the mortgage market study in 1976 , for example , told us

that lenders and mortgage-insuring agencies were reluctant to lend

single women money to buy a house or to give full credit to married

women's income , which was the other problem we ran into .
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In addition to that , there was evidence that suggested that women them

selves were reluctant to secure mortgage credit , a set of attitudes that

they had been born and brought up with , and that they lacked education

and experience in the mortgage market . So after looking at what data

was available and after assuming that our interest was in expanding

credit opportunities for a variety of people , it was clear that there

were special kinds of problems that surrounded women borrowers .
We saw

there was a need for a special program at HUD , a combination for us of

research and action , which is something that we like to combine when we

have a base amount of research already done . The role of our new women

in credit program would be to fill gaps , not to overlap .

First , we surveyed what other federal government departments are doing

in this area . The Federal Home Loan Bank Board , for example , has an

education program in 20 cities . Our own department's Equal Opportunity

Consumer Program has an activity in five cities . And there is an enor

mous amount of material that has been passed out by the FTC and the

Federal Deposit Insurance Corporation . So , there has been some work

done by existing federal agencies .

So to fill the gaps we decided to look at the extent to which sex dis

crimination practices continue to exist since our earlier studies , and

to look at the housing conditions of female heads of households and the

size of the market that they represent for alternative mortgage

instruments .

In addition to that , we saw a need to redo a whole set of actuarial

tables and to do a lot of work in the education area . So it's a
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question of doing some original new research and translating some re

search that's already been done so it can be used by others around the

country .

The education campaign , from our point of view , ought to include a

lender component , so we can work through existing and recognized lender

associations and communicate the results of our research . It ought to

include a consumer component . And we also ought to be working directly

in the Department , with the Executive Branch , with the regulatory agen

cies , with the private sector , consumer education programs , to fill gaps

or to expand coverage .

This should give you a sense of what happens when another Department

looks at an aspect of a problem , breaks out what we call " the cut

called women , " and then builds a research , a demonstration , and an ex

panded educational campaign around that activity . We think it makes

sense . It makes sense from a substantive point of view when you look at

the issue of credit-worthiness and compare that to the availability of

credit for certain groups of people . We think it makes sense to break

out that piece to do separate research on and then to run with the

findings and to move the field . To us it makes sense from a substantive

point of view as well as from a political point of view because it gives

us an opportunity to move a field along much faster than it ordinarily

would be moved along .

Now , obviously , my commitment to this is both as a researcher and as a

woman , but I would suggest to you that there is going to be more of this
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kind of activity in this administration . My colleague , Sara Weddington ,

the special assistant to the President , has informally , if not yet for

mally , announced to many of the women in the Administration that it is

her intention that we not only work on the ERA campaign and develop a

strategy for the Carter Administration in that area , not only worry

about appointments for women in the Administration , but that we also

begin to look at some of the economic issues that concern women .

So I suggest to you that it will not only be women in Transportation and

women in HUD who will be looking at these issues . Throughout the Admin

istration , we can expect some movement and some research that will make

a difference and add some sensitivity to the kinds of programs that the

federal government provides . You'll see people throughout government

including some of those other people who have some cruder instruments

that have more of an impact take some cuts from a research point of

view , as well as from an action point of view , to get this government

moving in a much more sensitive direction than it has before .
Our com

mitment as researchers to taking a cut called women will extend across

the government . It's our hope . And remember, it makes sense , both from

a substantive and a political point of view .

I thank you for inviting me here . It's always nice to join with my

colleagues in Transportation to take a fresh look at some issues that

we share a joint concern , and I'm delighted that you all came today to

be with us .

Thank you very much .
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MS . O'LEARY : Donna has a few minutes if any of you have any questions .

SPEAKER : I have a question . I'm buying a home and I picked up some

FHA papers the other day from the bank and I was quite shocked when I

got home to find that the front cover asks if I were married and asks

me what are my birth control procedures. I was quite shocked . I didn't

think that was legal to ask that .

DR . SHALALA : It certainly is not legal to ask that . Would you send

me a copy of that?

SPEAKER : The Veteran's Administration does it , too .

DR . SHALALA : It's incredible . I'd be happy to check into that . I

thought we had cleaned up most of those pieces of paper . They could

have some old copies around . We had gone through

SPEAKER : It was right in front of my very eyes . I didn't notice it

until I got home .

DR . SHALALA : I'll check that when I get back . We had gone through and

pretty much cleaned up a lot of the kinds of things like that the

Department was sending out .

SPEAKER : The attachment is not actually a government form it's an

attachment that they have stapled on the front .

DR . SHALALA : Send it to me directly . But I will do a quick runaround .

Are you from Washington ?
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SPEAKER : No , I'm from New York City .

DR . SHALALA : We'll do a runaround and see if that is still going on .

One of the things we did when we came to HUD was to look at a number of

information materials that the Department puts out . In fact , we do have

a lot of survey stuff going on that pretty much cleans up all of our

documents .
That could be an old one or one that we haven't caught , or

it could be the lender himself who is adding that on top . And it cer

tainly is against the law .

One of the joys of being in HUD came when I went to get a mortgage .

They discriminated the other way . I had geared myself up and I had

consulted with all of my economists on what kind of interest rate I had

to pay and I consulted with the Assistant Secretary for Housing . It.

took five minutes to get my mortgage .

MR . LERMAN : I had a question that I really wanted to ask very much

political question . Let us suppose that some group in the population ,

let's say white Jewish college professors

DR . SHALALA : Male ?

MR . LERMAN : that that group argues that it has been discriminated

against in the mortgage market and that research had been undertaken

and it has been proven to be true , but it was also proven to be true

that white , Jewish , college professors , male , also had a habit of de

faulting on loans and that they are in fact worse risks .
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DR . SHALALA : But it's not a conflict for us . You see , one of the

things that our research on women showed was that they were good risks

and that in fact some were better risks than men . When we are insuring

the risk , where there is a higher percentage of risk among low-income

people , obviously we are asking people to take some risk in that group .

But in the wider credit issue , which has to do with basically middle

income and upper -middle - income people going into the mortgage market ,

where the discrimination is because of sex or because of race , we are

simply saying
-- and the law says

--

that you can't discriminate on

those grounds. The EEO person from DOT knows far more than I do on this

issue . I'm not saying you are not allowed to turn people down if they

as individuals have demonstrated something in their background that

makes you think they can't bear the loan , one way or another .
But you

can't discriminate according to sex just because of the sex . That's

the issue involved . And , in fact , the research has shown in a number

of groups that women are much better credit risks than males in the

same categories . The problem here is that you had widespread discrim

ination going on just because they were female , not because there was

any history of defaulting .

It's the same thing I ran into at the Maxwell School the very dis

tinguished school of public administration . My first week there I

walked up to the chairman of my department, not the present Chairman of

the Civil Service Commission he was not chairman of my department at

And the guy said to me that he wouldn't help me get a fellowthe time .

ship because I was a woman and women never finished their graduate
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degrees . And I said where's your data and he didn't have any data . I

said you can't do that it's against the law to do that .

MR . LERMAN : it's against the law and why do you need research . It

seems to me irrelevant if the law states that you can't discriminate on

the grounds of sex

DR . SHALALA : We need the research to develop strategy . For us , it is

in part knowing where to leverage our equal opportunity strategies .
We

are doing this in a number of areas in housing discrimination generally ,

for example . We need to know at what point the discrimination takes

place and the form in which it takes place so that we can structure the

Department's activities in this regard . In this case , we know that we

need not only a widespread education campaign for the borrower , but we

need to get to the lenders . The lenders need to be reeducated . In our

wider housing discrimination work , for example , which is focused on

blacks as opposed to women , we know that there are a set of things that

happen to black people when they go to a real estate agent to look for a

house to buy or to rent . And we are looking at those kinds of behaviors

to see if there is something that we can do in terms of the Department's

own EEO activities .

At the government level , it is an attempt to find strategies to be re

sponsive to these kinds of issues .

Any other questions , abstract or otherwise ? That wasn't very abstract .

MR . WACHS : We heard this morning that women are found disproportionate

ly among public transit users and we heard from you that there is a
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problem of discrimination for credit with respect to housing . I'm won.

dering now , the obvious connection insofar as transportation is have

you investigated whether there is any similar discrimination with re

spect to automobile loans . Is that something that has been systemati

cally researched ?

DR . SHALALA : We have not . Transportation might have something on

that . We have not . We have some scattered information on credit in

general . Our focus has been on the mortgage market .

You see , there is a difference between the long term and the short term

in market behavior . By market , I'm generalizing about the banks in this

country
--

the market is more likely to give short term than long term ,

and heavy discrimination has been found more in the longer term than in

the shorter term market . The interest rates are so high on short - term

automobile loans that they may have built in some risk and things , but

I don't know specifically about that category .

I had trouble getting a car , as a matter of fact . I could get a house ,

but I couldn't get a car when I got to town . I had been living in New

York for the last seven years and I hadn't owned a car
had never

owned a car , except when I was in graduate school . Where , like everyone

else , I had a car which my parents insured . It was really in their

name . So I arrived in Washington for this $50,000-a-year assistant

secretary's job and went to buy a car . And I couldn't get insurance

because I had no previous record of insurance . So I called the Federal

Insurance I mean , the one advantage of being an assistant secretary ,
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you can call the Federal Insurance Administrator and ask about the prob

lem . And he said that it was an area in which he was sure I would want

to do research in the future , but he thought it might be easier if he

just gave me the name of his agent .

MS . O'LEARY : Thank you very much , Donna .

This is probably the last time I will be in front of a microphone when

I know that Sandy Rosenbloom is around and I really would like to take

this opportunity to thank her publicly for all that she has done to put

this conference together , the hard work . It was her idea initially and>

she has followed it up with lots of hard work and I think she deserves

a hearty round of applause .

My final announcement is that the sessions this afternoon will begin at

2:45 P.M. Session 1 on Household Characteristics in Residential Loca

tion will be in Room 150 and Session 2 , Household Responsibilities and

Trip Tours will be in the Lecture Room .

Thank you all .

( Thereupon , the luncheon meeting was concluded at 2:16 P.M. )
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Ellen Feingold

Director of Civil Rights

U. S. Department of Transportation

I'm Ellen Feingold . I'm the Director of Civil Rights for the Depart

ment of Transportation , and this conference is an event that gives me

much joy and pleasure .

I grew up in what must now be considered the golden age and place of

public transportation in the United States , Manhattan . When I was a

child , there were five north-south transportation lines and two east

west transportation lines within three blocks of my house , all of them

available for a nickel . When our parents wouldn't give us a nickel ,

went out in the alleyways behind our houses and collected returnable

bottles .
Five returnable bottles got you a dime , and you could go

wherever you wanted to go and back . Most of us could read and count by

the time we were seven , and we had the entire city of New York at our

disposal . So did adult men and women and so did the elderly . Perhaps ,

not the handicapped , but New York at that time was a place where general

mobility was the rule , not the exception . I submit to you it's been all

downhill ever since .

Our department is trying its best to recreate the joys of the thirties

and the forties for public transportationusers in this country . My

office is concerned with two basic transportation issues . The first is

employment in the transportation industry , in government , and in the

One of the things that gives me great pleasure at thisprivate sector .

meeting is to see so many of you women who are clearly non - conventional

workers in the transportation area .
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The other aspect of my office's business is equity in transportation

services . When I arrived , there was a study that had been done by a

task force appointed by Secretary Coleman , as a function of International

Women's Year , to look into the ways in which our Department impacted

on women . One of the things that the task force reported--no surprise

to this group--was that the services paid for and provided by our Depart

ment ignored totally any particular needs that women might have and ,

therefore , served women poorly . When Sandi arrived on the scene , she

was interested in documenting these needs . Nothing could have pleased.

me more than to have Sandra Rosenbloom arrive at the Department of

Transportation at the time that she has .

Now , I realize that every speaker so far has asked you to applaud Sandi ,

but I refuse to be exempted from that , because for me , her arrival was

a particular pleasure . It has been a privilege to work with her and

support her efforts for this conference .
Once again , let us all praise

Sandi , please .

I hope all of you who are gathered here today will be developing relation

ships and networks that you will keep . We must begin to build a body of

knowledge , a body of data which will support the efforts of the Depart

provide equitable service on the basis of sex as well as on

the basis of race and age and handicap .

Several people have asked me about the decision our office issued a

couple of weeks ago finding that the Connecticut Department of Transpor

tation was in non - compliance with civil rights laws in its provision of

public transportation services to the minority community of Hartford .

This is an issue we are looking at much more stringently now , the notion
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that providing mobility is the basic mandate of a public transportation

agency and that mobility must be provided equitably . Those people who

are dependent for their transportation and their mobility on services

that are provided with our funds , must be served equitably .

Obviously , the Department has other mandates as well . We're interested

in the conservation of energy . We're interested in the reduction of

congestion and the reduction of air pollution .
But our first mandate

is the provision of transportation services and mobility , and it is my

office's responsibility to see that these are provided equitably to

all people .

Somebody said to me today that one of the problems with a conference of

this sort is that what we're doing here is trying to figure out ways in

which the trasnportation systems can make up for the failures of other

planning systems . Donna Shalala , in her wonderful presentation today

about the problems of credit for women , did not follow through with the

linkage to transportation issues . If women can't live wherever they

choose to live , their mobility is clearly limited . If transportation

services do not serve them , it is , in fact , a function of their lack of

residential choice . Other elements of women's mobility constraints will

come up on the course of this conference that relate in the same way ..

Let me introduce to you the head table . You have already met some of

the head table guests who have participated earlier today ; others will

be participating tonight or tomorrow , and still others are supporters>

of this conference although not direct participants in it . Let me start

with Dr. David Rubin who is the Chief of the Urban and Regional Research

Division of the Transportation Systems Center of the Department of Trans
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portation in Cambridge , Massachusetts . Dr. Rubin was a member of the

Converence Steering Committee . Next to him is Dr. Steven Lerman who

was the Chair of Session Two this afternoon . He is Associate Professor

of Civil Engineering at MIT . Next to him is Diane Liff who is the

Assistant Counsel for Litigation in the Department of Transportation .

Diane is from Columbus , Ohio , where she was the General Counsel to the>

Ohio Public Utilities Company , and she brings to the department a wide

range of information and expertise and a real commitment to the kind of

work that's going on here today .

Most of you met Linda Smith at lunch . She is the Director of the Execu

tive Secretariat of the Department of Transportation , and again , a person

who has supported this Conference through all of the planning and imple

mentation phases .

Next is Mort Downey who is the Assistant Secretary for Budget and Program

of the Department of Transportation , another person with an ongoing in

terest in this Conference , who did not need to be persuaded that there

really were some problems that women had with regard to transportation

services , and that the Conference was indeed a serious effort . Next is

Martin Wachs, Professor of Urban Planning at the University of California

at Los Angeles , and who will chair a session tomorrow on the travel be

havior of selected market segments .

And finally , Wilbur Williams , without whom I don't think the Conference

would have been possible . Wilbur is from the Office of University Re

search of the Department of Transportation and has been a constant

pillar of strength .
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I don't know how much has been reported about the kinds of obstacles that

one faces when asking the question : do women have different transpor

tation needs ?
I'm sure all of you who are in the field have encountered

the snickers and the disbelief at the idea that this is a serious field

of endeavor . But I think you ought to know that at one point Senator

Proxmire's staff considered awarding this Conference the Fleece of the

Month Award . You are all here to bear witness that this is a serious

endeavor and not a fleece of the American taxpayer . But there were

people on Senator Proxmire's staff who needed to be persuaded that this

was a legitimate area for research and that the issues aren't either too

obvious to deserve any attention or too ridiculous to be worthy of any

attention .

Our guest speaker , Adriana Gianturco , is the Director of the California

Department of Transportation , CALTRANS . As chief of CALTRANS which is

the state's largest department, she's responsible for directing Califor

nia's efforts to plan and implement a vast network that will most effi

ciently move its people and goods over all of available facilities .

She is responsible for 16,000 miles of highways . That number boggles

the mind of those of us who come from smaller states . Her department

is in charge of mass transportation , transportation planning and aero

nautics . The last time I talked with Adriana she was reeling from the

effort to try and deal with busways on the Los Angeles freeways , and the

attempt to combine the notion of mass transit with the Californian's

notion of individual freedoms on the highway .

Before Adriana went to California she was Director of the Office of

State Planning in Massachusetts involved in the study of Boston's
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southeast expressway . For five years before that , she was the Director

of Planning and Evaluation for Action for Boston Community Development ,

Boston's CEO agency , and earlier still , a reporter for Time magazine

where she wrote stories on both the European economy and transportation .

Adriana has a vested and personal interest in transportation systems .

While in Massachusetts she married a good friend of mine who still lives

in Massachusetts , and I presume that they are both frequent users of

the transcontinental transportation system . I give you Adriana Gianturco ,

the Director of CALTRANS .
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The Honorable Karl Bowers , Administrator

Federal Highway Administration

U. S. Department of Transportation

DR . DAVID GENDELL : Before we get started on the Plenary Session for

this afternoon , on assessing current transportation planning method

ologies , we have a welcome surprise for you ; Federal Highway Adminis

trator , Karl Bowers , is showing his support for this conference . He

is able to join us this afternoon , and it gives me great pleasure to

welcolue Mr. Bowers .

MR . BOWERS : Thank you very much . I bet some of you thought the sur

prise was that he was going to adjourn and let you go home . I won't

take very long . I did just want to take a minute and come over and tell

you how pleased we are to participate and cooperate with this first con

ference hopefully , in a number of many -- to define and emphasize

the importance of women in transportation and in travel .

One of the things I found , even when I was with the State Highway De

partment in South Carolina , is that we sterotyped our women .
We con

fined them to roles that didn't use their abilities to their fullest

extent .

I have never taken the feminist position that I have been accused of ,

but I just felt like that we as an agency weren't getting the most out

of our employees . When I found out when I first came to the Federal

Highway Administration that we had a women's program and that we had

women in travel , women in transportation , and we had a women's
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coordinator and a women's counselor to make suggestions and recommenda

I have been verytions , I became very interested in these activities .

supportive of them, and I will continue to be.

One of the things that I would like to see us as an agency do , the whole

transportation industry , but FHWA as an agency , is to get more women in

professional and in really meaningful and supportive positions , as op

posed to the ones that they have historically been confined to .

I found out when we went down to the Women's Engineering Conference in

Atlanta last month , that out of 25,000 , almost 26,000 engineers , Profes

sional Engineers , only 25 are women . And that is really not enough to

make any significant impact whatsoever . Women engineers are available ,

and so the old adage of " They're not out there , and we can't find them"

is just sort of a copout . And I know, because I saw them there , and

they had 400 or 500 engineering students .

We are going to set up sort of a goal for ourselves internally to try

to increase our own in-house percentage of women in responsible posi

tions , so that then when we go out and say , "Why don't you do better?"

they won't be able to turn around on us and say , "Well , why haven't you

done better already?"

We really are interested in this . I know that you are breaking some

new ground , and I know that you are trying to come up with some sugges

tions , and you have had a number of influential speakers and women who

are already in important places , and so I am anxious to see the results

of this conference . And maybe next year , or whenever we get back
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together again, we can look back and we can see what kind of progress

we have made .

So I appreciate the opportunity to come over and visit with you for

just a minute and wish you well . Thank you very much .
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Adriana Gianturco , Director

California Department of Transportation

I'm very happy, of course , to participate in this conference . I cer

tainly think that the subject is a very important one , and it's very

clear to me that it has not received enough attention in the past .

Although there hasn't been a great deal of systematic research into

women's travel behavior , I think it's pretty obvious that there are in

fact , a lot of distinctive features about the way women travel and their

attitudes towards transportation . Obviously , these ought to be brought

to the public consciousness , and particularly , ought to enter into public

decision making .

Now , what I want to do in my remarks is briefly to go over some of the

things that I think are important about the way women travel , or behave

in general , and the factors that affect behavior . I understand you're

going into all this in much greater depth with your speakers and all the

research papers that are being presented . So , I would like to spend some

time looking at the policy implications of these behavior patterns as I

see them .

I'd like to start off by saying that I'm approaching this whole subject

not from the perspective of a researcher , which I am not , but rather

from the perspective of a person administering a large transportation

agency , an operating agency . And from that perspective , I'd want to

make a couple of points that I think need to be made right off the bat .

First of all , in my daily experience in my job I'm exposed to what I

consider to be a very broad range of interest groups who have axes to
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grind , who are asking for things . I'm obviously at the center of a

large number of policy debates that go on in the state about what ought

to be happening in transportation , and from my observations I would

have to say honestly that the issue of women's travel needs is simply

not an issue . And what I mean by that is , it is not part of the public

agenda as are , for example , the transportation needs of the handicapped ,

or transportation's impact on the environment , or any one of a number

of subject areas in transportation where lines have been drawn , positions

have been taken , newspaper stories written , laws and regulations passed

and so on . In California , anyway , and this may not be true in other

states , but I suspect it is , women's travel behavior is not a subject.

The problems associated with women's travel needs is not a subject where

positions have been taken or proposals made or choices articulated and

surfaced and argued and then actions taken .

I myself , am not aware of any organized constituent groups around women's

transportation issues . In California of course , there are women's groups

pushing various issues , but transportation is not one of them . And of

course , in the public sector itself in our state , and again I suspect

this is pretty much true for other states , the public transportation

agencies , which are concerned with transportation , are themselves very

heavily dominated by males . It has not been my observation that they

are particularly sensitive to the needs of women , or that they think

that sex makes any difference in the kinds of things that ought to be

done .

I think it's quite striking what happened in Mexico City very recently
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when the public agency concerned with transit there segregated the subway

trains by sex . There was apparently a problem there , an issue thought

to be a problem entered into the public consciousness and a solution

(whether or not it was a correct one ) was selected and something was

done and action was taken . From the little I know about this , it

seems it's producing a lot of mixed results . On the one hand , the

fanny pinching is down , which is what it was supposed to handle ; on the

other hand , there have been some bad effects . Members of families are

being split up as they get on the subway , and some members of the family

are inevitably getting lost , and they don't get back together . The

trains are being delayed , because the police are hauling the men off the

train when they're going on the women -only trains and so on . I think

we can make one observation and that is that if we do assume that women's

travel needs are somehow special , or there are particular features to

it that demand some kind of attention , it's not always obvious what the

solution is . The solution may have some effects that are not thought of

initially . Of course , that's nothing unique to this field . That's true

in public policy in general ; in dealing with one problem you may create

another problem .

I'd like to turn now to some of the features of women's travel behavior

which I think have been pretty well documented , and maybe if they

haven't , I hope that one of the things that will come out of this con

ference is more documentation of the kinds of things that I want to

mention .

I think it's pretty well accepted that women travel fewer miles and less

often than men do , that they tend to work closer to home , that they have
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less money to spend for transportation , because they have lower wages .

On the average women get 60 percent of the pay attained by men for com

parable work . Women have lower rates of auto ownership than men do , and

they tend to use transit more than men do . It also seems , and there

have been studies on this certainly , that women are more concerned with

personal security in transportation that men are , and I don't think that

this concern is limited to transit which is where it's usually brought

up . I think it applies also to use of the automobile . Women are re

luctant to drive in remote areas or at night , or to park far away from

wherever it is they're trying to get . If they have to walk to get there ,

again at night , a lot of women are afraid to walk . This is something

that women face that many men do not .

Women more often than men act as chauffeurs for other people , particu

larly for kids . At the same time, I think that women in general are

probably less interested than men in being the actual driver in a car .

Some of the studies that we've done seem to indicate that women are

more accepting of car pooling than men are , particularly if they don't

have to do the driving . They're happy to have somebody else drive .

Working women still spend more time than working men on activities

associated with the household , particularly child care and shopping ,

and that means they tend to make a lot of those trips frequently in

conjunction with work trips .

When we look at the future it seems to me that the single most important

thing that's likely to affect women's travel behavior in the future is

the continued trend towards more labor force participation . And, associ
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ated with that , changes in the relative roles of men and women in the

household which will in turn have an effect on non -work related trips ,

shopping, chaffeuring the kids and so on .

I think that there are a lot of kinds of things that you can lay out

along these lines ; there's a lot of work to be done and more data to

be collected and to be analyzed . I think , though , that the real pro

blem is drawing some conclusions from these kinds of facts , assuming

they are facts , and trying to figure out what , if anything , are the

policy implications of all this . And I personally find this a very

difficult thing to do . I think that the question is , should we in

government be doing something different from what we're doing as a re

sult of what we learned about this , or are these problems so inter

mingled with other problems that it is impossible to treat them directly ?

I don't know what the answer to that question is , but I think it's some

thing we really ought to look at . I want to go through a couple of

examples . I think when you try to really think about these things they

become very complicated . There are so many variables involved that it

is very difficult to single out a single one and say that it is the

problem , and that the problem in turn demands a solution .

The trend towards more female employment raises a question , and maybe it

can be answered by some kind of very clever and elegant research as to

what modal split we can expect as a result of more women working . And

once we have determined that , or have been able to make some kind of

predictions , to try to decide what we should be doing about it if any

thing . The question again is , " if anything. " I think that you could
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assume that if more women work in higher paid jobs then those women

will be making more individual auto trips . If you associate income with

auto ownership and auto use , then more jobs , more money means more auto

use . And it would also mean conceivably more auto use in peak hours

which is the time that we have the worse congestion , of course ; I think

that just about everybody would agree that more peak hour congestion

is something that is not publicly desirable . So , if that were the

effect , we'd probably want to try to do something about it . However ,

it could also mean more shared riding with husbands and wives driving in

the same cars , and finally it could mean more use of public transit .
If

there is some inclination above and beyond the inclination associated

with income for women to ride transit , then more employment of women>

would mean more work trips by women on transit . I think that we need to

develop some kind of data or models that will help us predict what the

outcomes are likely to be . Then , after we've done that , we need to try

to think through what do we do about it . Again , the question is , do we

do anything or is the outcome acceptable ?

Another example is shared riding , another policy issue entirely . I

think it might be worthwhile to look at the concept of reserved lanes ,

something we've been very interested in in California , and how they

affect women . I think that a point could probably be made that some

how reserved lanes discriminate against women . And the argument would

be that working women are more likely than men to need to make stops on

their way home , because they have to do shopping or pick up kids or

whatever , and that therefore , it's more difficult for them to take ad

vantage of reserved lanes , and therefore , reserved lanes discriminate
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against women . I personally would disagree with the conclusion that HOV

lanes discriminate against women even if we were able to demonstrate that

women indeed have more trouble carpooling than men because of these other

trips that they have to make . I think that everybody benefits if a cer

tain segment of the population carpools , and so , even if women aren't

carpooling, if men are , the women are better off . But I think that that

subject needs to be looked at . There are probably a lot of other simi

lar subjects that have real implications for what governmental decision

makers are going to do .

Another better question is the effects that greater female participation

in the labor force are likely to have on land use , and whether they are

likely to be significant. And land use in turn influences the viability

of different methods of transportation so it should have some effect on

what we do in transportation . But again , it's very hard to try to pin

down what the effects are likely to be . It seems to me that there

could be two opposite effects or two logical possibilities . If the

outcome of having more families with two wage earners is higher incomes ,

it might encourage more suburbanization , because higher income people

tend to live further from their jobs .

On the other hand , the impact could be exactly the opposite if the

tradeoff that people make is between the time spent in commuting and the

attractiveness or whatever of the location . If you had to count the

price paid by two people to live far away from a job location the net

result might be that people would tend to live closer to the job .

This would have effect of urban compaction which in turn would be a
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better situation for providing transit . That has the spillover effect

of creating networks that can be used by people on trips other than home

to work , for example , teenagers , and it would relieve women of the bur

den of driving the kids around . I guess the point I'm trying to make.

here is that there's so many threads to all these things , and they con

nect up in so many different ways . It is very difficult to trace

through what the impact of any one of these things is in terms of its

final results , and what that says about public decision making .

Another subject that I think personally is an interesting one is the

whole issue of using the automobile as a family taxi which , of course ,

has two effects . One is the burden that it places on the person

that's driving the taxi , namely the housewife or the mother , and

secondly maybe less obviously is from the perspective of energy use .

We spend a lot of time in California worrying about the fantastic usage

of energy resulting from the single occupant automobile being used on

home to work trips . There's very little attention given to the fact

that in a chauffeur type situation the person that's driving the car is

probably driving alone for a significant portion of the trip , and that

there are miles and miles driven under those circumstances not in pool

situations at all .

I'd like to conclude my remarks by saying I think there is a lot of re

search that needs to be done in the area of women in transportation .

But my problem is that I think also that the questions need to be very

carefully formulated so that we don't waste a lot of time looking into

things that don't make any difference , and I speak here from the point
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of view of again an agency administrator . There are kinds of information

that are interesting to have , but if there's nothing you can do with it ,

or it doesn't lead to any conclusion or any logical choices , it's acade

mically an interesting exercise , but is unlikely to have any impact on

the real world . I would prefer to see the questions formulated to be

the kinds of questions such that the answers that we get will provide

some kind of guidance to public decision makers .

I also think that the more information we have the better , but there

is another crucial aspect of this as I mentioned before , and that is

that we need some constituencies . And I don't think that it's enough

to say that 51 percent of the population are women and therefore ,

there's a constituency there . There needs to be more specific constitu

encies around specific issues , and there needs to be information de

veloped that helps those constituencies . The fact of the matter is that

our government doesn't do very much unless somebody is asking it to do

something . And with that I'd like to thank you and conclude my remarks .

MS . FEINGOLD : Thank you very much Adriana . We have a little time left ,

and I'm sure if those of you have questions , Adriana would be happy to

answer them .

MR . GURIN : Can you see ways to opening up the political decision making

process so that it involves more women and more of their perspectives

and concerns bringing women's organizations into transportation?

MS GIANTURCO : I would say that in California the process is pretty not

able . We've spent a lot of time beating the bushes trying to get women
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to come in and give us their perspectives on all kinds of subjects , and

we have not heard from women's groups . Just as a fact , we haven't . And

I've heard from women's groups on other issues having to do with the

form of transportation . That seems to the thing that people are most

concerned about , that agencies involved in transportation should have

women in affirmative kinds of things . But in terms of any kind of public

demand , that particular issues that affect women be addressed , I haven't

heard at all . And I think I would have if there were interests out

there . I don't mean that there is no interest , but that it is not or

ganized .

DR . RUBIN : On the same theme , are you saying that you feel there is a

problem that people don't perceive? Or , is the point to determine

whether there is a problem ?

MS . GIANTURCO : Well , I guess both . I personally know that I don't

want to sit at a bus stop late at night , if the place is not well lighted

and there are a lot of other people around . But can we connect that up

and say that that is a problem for women in general? Do women recognize

that that is a problem and are they willing to put forth the effort to

try to do something about it ? Once the problem's been identified there

is a way to get action on it . It could start with a newspaper writing

an article on safety , and then all of a sudden people start thinking

about it , and some kind of interest starts to get generated . The first

thing you know there are groups demanding something . Actually , it could

start in any one of a number of ways , but I haven't seen it actually come

to that outcome , not in California . Again , I would be interested to know
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if that's happened any place else in the country where there are groups

organized .

I take it there are other organized segments of transportation ; the en

vironmental constituency is highly organized , contractors , cement mixers

and developers are interested in transportation . Segments of the popu

lation are highly interested in it ; the handicapped see it as something

that has a major impact on their lives and they are willing to spend

time which is a necessary ingredient here . I don't think that you can ex

pect public agencies to act out although they ought to .

The way most public agencies catch on , is there is some outside party

or some group that thinks there's a problem , and that's brought to the

attention of government. Anyway , that's my perspective .
I could be all

wrong , but from my experience in government I think that's the way it's

generally worked .

DR . RUBIN : The study that you alluded to earlier on , the International

Women's Year had a recommendation in there which really hasn't been

pursued in federal programs . I wonder in California's case whether

there isn't perhaps the responsibility of the state agency to crank into

local decision making an explicit review on women's travel needs when

they do their local planning so that the issue becomes feasible to dis

cuss politically with a data base . We may be perpetuating the lack of

politicizing by not requiring communities in their assessments to take a

look at either women's travel needs or whether women are included in

making decisions .
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MS . GIANTURCO : I think that's an important point .

MS . MIDDLETON : Sue Middleton ; Census Bureau , Travel Survey Branch . Ι

wanted to raise a question which I haven't heard discussed here this

evening and that's in regard to women being allowed to occupy cer

tain positions in the labor force that were previously reserved for

men
SO

such as bus drivers , taxi cab drivers . In this kind of position

you're exposing yourself to all sorts of dangers . I know you have a.

1

1

problem in California , but a few months ago a female bus driver was

abducted in Washington , D. C. The only way they got D. C. to respond

and even begin plannning for some sort of safety mechanisms on the bus

or for the women drivers was a result of a boycott by the bus drivers ,

all male and female bus drivers .

MS . GIANTURCO : I can't think of any instances like that that I've

heard of , although I'm sure they happen , particularly with women taxi

cab drivers . I think that the point that you made in describing that

situation that there was a boycott , is probably the thing that elicits

some kind of action . Lots of things happen all the time , but nobody

ever hears about them . Unless there's some organized way of bringing

it to somebody's attention , probably nothing will be done about it .

MS . LIFF : I wanted to ask the speaker about the public policy ramifi

cations and consequences of making some decisions for groups of travelers .

I heard you say , and I think it's probably true , that in responding to

the legitimate needs of a segment of the public , we may be in a situation

where we would decide that the greater needs of the larger number of

people in the public could not accommodate that kind of situation . That
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may militate against some unique solution to the transportation problems

women perceive , because the solution will either be too expensive or

too inconvenient or unable to be accommodated in terms of the larger

public .

MS . GIANTURCO : While I'm sure that's going to happen , we're not even

at the stage where the issue is being raised so it could be costed out ,

and you can see what's on the other side and finally make a decision on

it . Take , for example , the handicapped and the blind . If you make a

bus that's better for the handicapped , the blind don't like it . So ,

a decision has to be made , but at least that issue is at the stage where

you know that the handicapped want one thing and presumably are going

to benefit from it , and the blind want something else , and you can

make those kinds of decisions . But the issue has to get to the level

where you identify those two needs and you know what each side wants ,

and then you can make the tradeoff and make a final decision . And I

don't think we are there at that point with the transportation issues

associated with women . I think we are in other states , but we sure

aren't in California .
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Lillian C. Liburdi

Associate Administrator for Policy and Program Development

Urban Mass Transportation Administration

It is a pleasure to be here , and I am doubly pleased because it is a

comfortable audience to be with .

I want to start off by extend ing to you the Administrator of UMTA's

support of this conference. Dick Page regretted deeply that he was

not able to attend any of the sessions . I hope you understand ; he

is right now still involved in the DOT - HEW 504 hearings that are und er

way . These hearings are very important to us , because they mean a

significant amount to the UMTA program , whatever it is that we finally

determine as a result of these hearings .

And also , I think , as Ed Scott and others know from DOT , we are right

on the verge of a breakthrough on our legislation . We are hopeful that

it will be coming up in both houses of Congress this week . We have

been negotiating and we are hopeful that we are going to have a piece of

legislation that will allow us to move forward .

As suggested to you , I am a very recent appointee . I was just sworn

in last Wednesday . I had , prior to that , spent about six weeks as a

consultant to the Administrator , getting a little on - the - job -training

so that I would understand what the Office of Policy and Program Deve

lopment was about and freshen up my thinking on some things with which

UMTA has been involved .
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I have had only the opportunity to review briefly some of the comments

that were made about the discussions over the last day and a half , and

what you are looking forward to in the rest of your program . I also had

the opportunity to review Mr. Butchman's remarks and some of the papers

that were presented yesterday . And I have been very fortunate , I think ,

in having had the opportunity recently to spend some time with Sandra

Rosenbloom . Sandi and I , I guess got acquainted with one another a few

years ago and had the opportunity about a month and a half ago to renew

that acquaintance . I think from those discussions and from what I have

seen and heard about this program , that she and the Steering Committee

have done an excellent job for you . I know that while she doesn't want

to be recognized too frequently or too much , I think she does deserve

recognition .

I hope you are not looking forward to a lot of factual information to

night , but I do want to offer you some thoughts from a newcomer's per

spective to the UMTA organization , and thoughts as a woman who is con

cerned about your public transportation .

I want to start off with two quotes that I think are appropriate .
I

hope you will see , as I get into the discussion , why I think they are

appropriate . One is from an old communist organization , Sources of

Chinese Tradition , which advises us that "The pulse of modern life is

economic , " and that " The fundamental principle of economic production

is individual independence . " The other is by Secretary Adams
and

there is nothing meant by linking those two quotes together , other than

that I think they are meaningful from the Statement on Transportation
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Policy for a Changing America that was issued this past February . In

it he said that "Federal transportation policies profoundly affect the

lives and fortunes of all Americans , " and that "Transportation is a

fundamental, indeed an essential part of our country's economic life ,

of our individual lives , and of our family and social lives . It is

our life stream .'

Individual independence and life stream . I think those are two very

interesting concepts , both related back to the economic base that they

derive from . How do we , the women of this country , achieve individual

independence without the necessary life stream , the transportation ser

vices that can give us the foundation to support our skills , our intelli

gence , our hard work and own desire to achieve whatever it is that we are

desiring to achieve, whatever that objective is ?

As I said a few minutes ago , I think you have had enough facts for the

last day and a half . I think they are important , and I think that it

is important for you to hear the results of the planning and research

that has been under taken . I am sure that you have been per suaded by

the information you have received to date that there are different

positions one can take on every issue and on every facet of an issue

that is presented and raised for your inspection . But I think you are

also per suaded or I hope that you are there is much more that we

need to do . I think there is much more we need to do in planning , there

is much more we need to do in research , but most of all , there is much

more that we need to do and I am recognizing this in adjusting

and viewing and considering the policy decisions that we make on every
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level in terms of our transportation program and the implementation of

that program .

I am encouraged by a conference like this . UMTA is about to have a con

ference in November that is sponsored by the UMTA Office of Technology

and Development and Deployment which will focus on hardware -oriented

research priorities . Certainly that is a perfect opportunity to feed in

some of the issues and questions that might evolve from your conversa

tions . Also , it is almost ironic that tomorrow morning I am going to be

in Trenton to talk to the Commissioner of Transportation there , Lou

Gambacini , who is chairing a Policy Research Conference that UMTA will

be sponsoring next spring . He and I are meeting tomorrow to talk

about the issues that we want that conference to focus on and the papers

that we want to have written for that conference ,

Hopefully tomorrow in your workshops , you will be able to develop

suggestions that Sandi and the Steering Committee can communicate in a

more formal way to me , so that I can buy those papers , and they will be

useful to us .

I want to communicate to you that I think that the decision -makers at

every level, federal, state , local , whether they are transportation

program oriented directly or indirectly , may be making decisions that

impaci women . You and I who are the affected citizens have to be able

to recognize when it is necessary to make policy corrections and what

those policy corrections should achieve .

I don't have any particular facts to offer you . I can offer you thoughts

on what I see UMTA doing , and where I think we will go , and where I hope
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we will go as a result of my participation in the UMTA program acti ri

I thought I would frame that series of thoughts by going throug

with you the three questions that the Report to the National Commisio

on the Observance of International Women's Year , which was prepared by

members of the Department of Transportation , issued in 1976 , raised

ties .

The first question was , how do investments in transportation facili

ties impact differently on men and women? You have heard , from the

Federal Highway representatives and others , the results of some of

work that we have under way in the Department assessing the impacts

of our program commitments . They don't necessarily take the progra

impacts and relate them eventually to the policy decisions or the i

pacts of those decisions , but I hope we will get to that point . But

we have undertaken a national study of the elderly and handicapped

transportation market .

he

That study reveals a significant amount of information about the nat re

of the market . I am not going to share statistics with you , but the

major market segment is elderly women . Most of the elderly are wome

most of the people who are handicapped are women , most of them are 1 ss

well-educated than their male counterparts , most of them have less d s

posable income than their male counterparts , most of them are not au o

users or do not have access to autos . This specific study tells us

great deal about their needs and it will , I think , permit us to look.

more closely at the decisions that we are making , not only with rega: 1

to the 504 outcome , but with regard to the decisions that we are mak ng

in the Department about how we plan and administer our various progra n
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commitments .

We are also generating factual data on our rail investments . We will

generate information that is , for the first time telling UMTA

where it has spent its money and what it has bought for its money . We

will , I hope , be able to relate that information to demographic infor

mation that I know Dave Hartgen and others have been working on and re

fining It will give us the tools to begin to make the analogies , to

begin to compare , and allow us to make decisions that I hope are more

reasonable and more sensitive to the needs of women as well as the

other component groups of our client population .

I hope that all of that is useful , because it will help us to better

plan and allocate our resources as well , since those resources are in

creasingly scarce .

The second question was , how can DOT help women to become more promi

nent in planning and policymaking positions in transportation ? Well ,

maybe it is a stock answer , but one of those answers is by providing

role models . We know that the DOT General Counsel , Linda Kamm , the

UMTA Chief Counsel , Margaret Ayers , and I are all women who have been

trained as professionals in our particular areas of specialty . Now , we

are not all transportation professionals , but we are all becoming know

ledgeable in different ways about transportation . I think we offer the

opportunity for others , whether they are the operators of transportation

services , the consumer of those services , or the state or local official

that has to deal with us . We hope that we offer them the opportunity to

see that we are committed , we are trained , and we are professional .
We
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hope that we can encourage them to see that women are capable of m vin

into the transportation business , and are capable of making decisions

that will impact significant segments of the society in a reasonable

way .

We also think that an answer to the question how DOT can help women be

come more prominent , is by applying our EEO provisions in our grant co

tracts more vigorously, to help assure that our grantees , particula ly

transit operators , recognize and provide for the rights of women to

jobs at all levels of their organization .

This year for the first time , my office and the Office of Civil Rig its

in UMTA have agreed to cooperate and to fund jointly a policy resea ch

program that will allow us to establish a method for evaluating how ou

EEO activities have impacted the grantees , what has resulted from o r

commitments to these grantees , and how we can adjust the way we do

business if it needs to be adjusted . We hope to begin to build a r -

cognition on everyone's part that we are very serious about what we are

doing , and we are serious in terms of women as well at the other mi or

ities that are traditionally thought of as the EEO or minority prog am

concerns .

Also for the first time this year , the UMTA University Research and

Training Program specifically provides guidance that a portion of tle

funding will be considered for the support of transportation resear h

and training at minority and women's colleges and universities .

the University Program has always sought to attract more of the. nat : ɔn

talent into careers in public transportation, this is the first time th
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we have made an explicit commitment to actively pursuing the training

of women . And we are very serious about that as well , because we are

working again with our Civil Rights Office to develop techniques that

might be necessary to acquaint the women's schools to our method of

filing application requests and how we do business in UMTA .

I brought along a propagand a piece . This is the UMTA University Research

and Training Program guidance that we just published a week ago . Judy

Meade , who is in the back of the room , is one of our university spe

cialists , and she would be more than happy to take the name of anyone

who is interested in receiving the program information . We very much

want schools to apply . We will offer as much assistance in policy

guidance as we can , to make sure that their topics are relevant and put

them in the position to receive funding .

The third question in that International Women's Year document was , how

can DoT assist in ensuring that women gain access to development and

economic opportunities created by transportation investments ? We are

using this question as a strainer or a test for some of our own internal

decisions and activities . I think it is important for us to look at our

own decision -making in our own programs and say , "Are we sensitive enough ,

are we concerned enough , have we identified the right issues and the

right questions to ask ? "

Just as importantly , however , is our willingness to recognize , through

our various program activities , the value of fund ing the study of

women's issues in local transportation planning circumstances . A year

ago someone from Tri-State came to talk with me about a terrific idea
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that they had for a study . We went through the whole Tri-State process ,

and it looked like it was finally going to wind up under a Section 9

grant activity . Unfortunately , at the time our regional staff didn't

think that that issue was as pressing a need as were some other hard

ware - oriented or program - oriented issues , and it got dropped out when

competition became tough and when the resources became scarce .

I think as we say it , and as we say it over and over again , both at the

headquarters level and at the local level , we will begin to elicit the

kind of response that is appropriate at the local level . This is not

just an issue that we at the federal Washington headquarters offices

are concerned about , but that this is truly one that permeates to the

regions and to the local official that has to make decisions about how

local dollars get committed to programs , and that that they understand

the impact of the decisions that they are making .

I think generally we recognize that the results of this conference will

begin to produce and refine some of the existing tools , or will pro

duce new tools that we can use to better make decisions . I think we can.

answer some of the questions that you have been raising and that I think

Sandi will continue to raise , or that you will continue to raise to us .

I think you need to recognize that you have those tools and that you

also have our attention , and that is important . You have our attention

now . I think what has to be done is that you have to , and we have to at

the same time , follow up , push , and help to guide us as we are making

program commitments , and that you have to hold the Department account

able . I think that is important because , while you may see us here and
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you may see Ed Scott's representation as a clear signal that the Depart

ment is concerned about this issue we couldn't have funded the confer

ence if we weren't
C

but that doesn't mean that we always have the time

or the staff available to commit to it . And I think the work that you

are doing , the research activities that you will come forward with , will

help us because it will cause us to make those commitments , and it will

cause us to continue to elevate this issue and the questions that you

are raising to the appropriate level of attention . And hopefully it

will cause us to make better decisions , because we will have the in

formation available upon which to base that decision .

I will make the commitment to you that I will follow up with you , in

whatever forum is appropriate , in a year to tell you how we are doing ,

whether we are succeeding in our use of the EEO program , in our use of

our internal strainer , in our use of our information that is derived

through our policy and university research activities , if you also pro

mise to come back to us and to give us the guidance that I think we

need to make sure that we are paying attention to the right questions

and the right objectives .
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Carmen Turner

Assistant General Manager - Administration

Washington Metropolitan Area Transit Authority

Obviously I am very pleased to be here today . I think that the

Department has taken a giant step forward in sponsoring this

Seminar on Women's Travel Issues . This is , also , a subject that is

very dear to my heart , and I see Ellen Feingold smiling . She and

I have talked about this and wrestled with it for some time ,

Some of you , may know that I have worked in the field of transportation

for a number of years , I would say from the outset that while there

has been some progress in the area of women and transportation , it

has been achieved at a relatively slow pace , and I think there are

several reasons for this .

From the beginning , transportation has been a male dominated industry .

The glorious history of the evolution of transportation is sprinkled

with mucho machismo . Historically the association of women with

transportation has been at best extremely sexist .

We name ships after women , locomotives , airplanes . Many people refer

to their cars by feminine names , But , most of the characters or

people to which we attach great significance in the field of trans

portation are men Casey Jones , Charles Lindberg , John Paul Jones .

From a practical standpoint , few women ever find their way into the

corporate boardrooms of the major airlines or the railroads . A survey

conducted by the Urban Mass Transportation Administration a few years

ago found one female general manager of a privately owned bus company .

I would hazard a guess that there are probably no women serving as
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executive directors of state highways departments .

In addition , the Department of Transportation , the industry and the

regulatory agencies have focused primarily on systems , hardware and

technology . The human factor , women or otherwise , often suffers

from benign neglect or is treated as an incidental .

Moreover the transportation industry is resistant to change , particularly

social change . Have you ever tried to convince an executive director

of a state highway department to change the site of one of his

highways ? It is almost impossible , and if you then base that on what

we consider the social factors it becomes even more difficult .

I think there is a reason for the resistance in the industry . You

may know or be aware that WMATA has just gone through a strike and

we have gone to arbitration , so I have been doing some reading in

this area .

I was reading recently a publication on transit and the unions .

One publication , pointed out that there are really two work forces

within the transit industry . One is the old line transit manager

who , essentially has come up through the ranks and really subscribes

to the " pull yourself up by your bootstraps " philosophy .

The second force is a younger , frequently better educated manager

whose approach to transportation has a different sense of values ,

has a different perspective in terms of management and a different

social philosophy . I think that is important . I think that we have.

to begin to look at transportation with a much broader approach .

We are not talking about profit out of the fare boxes , any longer .
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Thus , frequently women are denied employment in transportation or

transportation-related fields , particularly at the policy and decision

making levels .

Transportation services are not always comparable for women and their

male counterparts . Businesses owned by women are often excluded

from the economic marketplace with respect to transportation . Often ,

and you know I can say this with a great deal of credibility , as

consumers , as users , women are either ignored or embarrassed .

In employment , I would like to look at two agencies with which I am

intimately familiar . The first is the U.S. Department of Transportation ,

I have a great personal attachement to DOT . My comments are not meant

to be critical but factual .

I went to work for UMTA in 1970 as an EEO specialist .
then became

the Deputy Director of Civil Rights and worked for a short while as

the Acting Director of Civil Rights for the Department ,

Much of that time I was either directly or indirectly responsible for

the women's program .. Drawing from that experience , I can state with

confidence that while DOT has demonstrated a consistent effort

increasing female representation in policy and executive positions and

throughout the work force , we are not there . Despite these efforts

DOT has a long way to go before women achieve parity .

Today the percentage of women in the DOT work force is 17.2 percent , and

of that the majority of women are concertrated in midlevel clerical

and administrative jobs .

I , also , went back and picked up some figures on female employment from
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the Department just to see if , in fact , I could see a trend here of

at least increased female employment . Let me read them to you .

In 1972 , the female employment in the Department of Transportation

was 17.6 percent . In 1973 , it was 16.7 percent . In 1974 , it was

17.4 percent ; in 1975 , 17.6 percent ; in 1976 , 16.7 percent and in

1977 , 17 percent . So , if we look at those numbers we see that

in spite of all the effort and attention that has been given to this

program , we really have not produced the kind of results that we

certainly hoped to achieve .

Last November I left DOT and accepted the job at WMATA . Ted Lutz ,

the general manager , assured me that this was not an EEO job .

Let me explain that . After spending about seven or eight years in

affirmative action in EEO it became apparent to me , one , that after

that length of time your enthusiasm wanes a little bit . You have lost

more battles than you have won and it may be necessary to back off ,

do something different , even if you want to come back at another time

and continue to pursue that career .

On the other hand , affirmative action and equal opportunity is

accomplished in two arenas . The Civil Rights Offices certainly are

at the forefront of change , should set the policy , the guidelines

and be responsible for enforcement , but line managers make EEO affirmative

action a reality . I decided that I was particularly interested in

becoming a line manager and applying to my job the sensitivities

that developed while working in civil rights .

So , my interest in moving from civil rights to a line management

job has nothing to do with my commitment to EEO . Anyway , it was not

770



the
Department just to see if, in fact , I could see a trend here of

at least
increased female

employment . Let me read them to you.

In 1972, the female
employment in the

Department of
Transportation

was 17.6 percent . In 1973 , it was 16.7 percent . In 1974, it was

17.4 percent ; in 1975 , 17.6 percent ; in 1976 , 16.7 percent and in

1977 , 17 percent . So , if we look at those numbers we see that

in spite of all the effort and attention that has been given to this

program , we really have not produced
the kind of results that we

certainly
hoped to achieve .

Last November I left DOT and accepted the job at WMATA . Ted Lutz ,

the general manager , assured me that this was not an EEO job .

Let me explain that . After spending about seven or eight years in

affirmative action in EEO it became apparent to me , one, that after

that length of time your enthusiasm wanes a little bit. You have lost

more battles than you have won and it may be necessary to back off,

do something different , even if you want to come back at another time

and continue to pursue that career.

On the other hand, affirm
ative

action and equal opportun
ity

is

The Civil Rights Offices certainly are

accomp
lished

in two arenas.

at the forefr
ont

of change, should set the policy, the guidelines

and be respon
sible

for enforce
ment

, but line managers make EEO affirmative

action a realit
y

. I decide
d

that I was particu
larly

intereste
d

in

becomi
ng

a line manage
r
and applyin

g
to my job the sensitivi

ties

that develo
ped

while workin
g

in civil rights.

So, my inte
rest

in movi
ng

from civi
l
righ

ts
to a line manag

ement

job has not
hin

g
to do wit

h
my comm

itme
nt

to EEO. Anyw
ay

, it was not

770

long before I discovered that the Office of Personnel provides the

minority and statistical input to the Office of Data Processing in

the authority , and then data generates the statistical information

with respect to minorities and women .

Both of these offices report to me . So , I have had an opportunity

monthly , systematically to review the authority's performance in

these vital areas .

Quite frankly , our performance is not particularly good .

As of August 31 , 24.5 percent of our salaried employees were female ;

9.3 percent of our union personnel were female , and the total female

representation in the WMATA work force was approximately 12.5 percen

Again , I think this is indicative of the industry . On the positive

side , I believe the authority has taken a leadership role in the

employment of women in some traditionally male occupations ; in

particular I refer to bus operators . In 1973 , there were eight wome

Today there are 220 .bus operators .

In addition WMATA has had an aggressive affirmative action plan whic

in ludes the problems associated with women for over five years .

Further , in our efforts to improve our performance , we have recently

created a women's program coordinator as part of our affirmative

action program .

However , even with our 12.5 percent record , I would hazard a guess tat

WMATA is one of the most progressive transit authorities in the coun ry.

I am probably one of few if not the only assistant general manager ,
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female assistant general manager of a major transit authority , and

I believe similar conditions exist within the airlines , the rail

roads and the highway departments .

Again drawing from my experience in DOT , I remember one of the people

in the Office of the Secretary telling me that I had a love affair

with Title 6 . Title 6 provisions prohibit discrimination on the

basis of race , color or national origin with respect to federally

assisted programs , and most , DOT legislation now includes a Title 6

like provision which prohibits discrimination on the basis of sex .

I believe that there is a great deal that must be done in this area .

I think that we have not begun to see the tip of the iceberg in

assessing the impact of transportation programs on women . I am not

sure at this point that we have enough empirical data to accurately

articulate this problem .

This is one reason I was delighted to participate in this Conference .

I think it is a giant step forward , and I congratulate the Department

and the Office of University Research in moving forward .

Several years ago HUD conducted a comprehensive analysis of the impact

of housing policies and programs on women which resulted in some

major policy revisions within HUD , Some of you may remember the

similar discussions we had during International Women's Year . Many

of us in the Department participated in discussions in an effort to

develop similar information as it pertained to transportation and

transportation-related fields .

We need to know , for example , to what extent transportation travel
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needs of women differ from men , and I think you get to some of that

in your Conference .

Another major concern goes to the extent to which the opportunity

for women to compete in the marketplace exists . I am acutely aware

of the debate between DOT , the industry and various interest groups

concerning the definition of a minority business enterprise .

of you may disagree with me ; Ellen may disagree with me.

it is kind of funny to be on the other side of the coin .

Some

You know,

I had been in the Authority a couple of months when the civil rights

people came in with all the UMTA circulars , and they said , " We have

got to comply with these . Do you know anything about them?" What

could I say? I wrote some of them. So , it is interesting to be

on the other side of the street or on the other side of the coin .

As a compliance agency we have some serious concerns about the way

in which we approach minority business enterprise .

At any rate , from the authority's point of view, we question the

inclusion of women in the definition of minority business enterprise .

We have suggested to the Department and UMTA that if the Department

stands by its decision that separate goals be established for minorit ies

and women similar to the statistical accounting procedures utilized

in the affirmative action programs . This would establish reporting

procedures which minimize overlap and reduce the competition among

affected groups .
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All too often we find ourselves , minorities , women , handicapped ,

elderly competing for the same limited resources . There is no doubt

in my mind that women have been denied equal opportunity in con
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tracting and that we must take affirmative action to correct past

disparities .

I , also , know there are bona fide , legitimate firms owned and con

trolled by women and that these firms are at the focal point of DOT's

effort to increase participate . The record speaks for itself .

Contracts to firms owned or controlled by women for transportation

work are few and far between . A cursory check of all of WMATA is

contracting activity produced three contracts to firms owned or

controlled by women .

I am sure all this sounds rather bleak , but there are some very

positive signs of change . First and foremost , women are holding

their own and gaining increased respect and acceptance within trans

portation .

I remember well the first time I participated in an APTA workshop ..

I thought the moderator was going to take at least 30 minutes or

more to introduce me . He explained how bright I was , how intelligent

I was , how competent I was , and the introduction sounded as though I

had discovered the theory of relativity or some other monumental

achievement when , in fact , and this is serious , he was attempting to

justify the existence of a female , a black female on the panel .
It

was just something that was unheard of .

Today women are present in significant numbers both in attendance and

participation at APTA activities , and as an aside for those of you

who may not know what APTA is , it is the American Public Transit

Association ,
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In addition , many of the old taboos are disappearing . Women travel

more frequently . Harold Williams used to say that I tracked more

air miles than most airline hostesses . He was probably right .

Women are in tunnels . I don't know if many of you are familiar with

the debate about women in tunnels and the fact that on construction

sites it was considered bad luck for a woman to go in the tunnel , and

we lived with that even in the civil rights offices until just very

recently . I must say , women are allowed in at least , the WMATA
.

tunnels .

I , also , think you will notice that there are more women in highway

and highway construction as you drive throughout the country .
I.

think it is obvious that women are in the construction industries ,

not in large numbers but at least in increasing numbers .

When I was Acting Director of Civil Rights of the Department , the

Commandant of the Coast Guard came to see me one day . He found that

he had a problem that had to be brought to the Departmental Office

of Civil Rights , The problem was that a young woman had filed a

complaint against the Coast Guard because she was not allowed to go

to sea or to be assigned to an isolated duty station .

The file contained an opinion from almost every judge advocate general

in the Coast Guard saying that it did have to be investigated and that

it would have to come into the Departmental Office of Civil Rights .

The Commandant was one of the most gracious men I have ever met ,
and

what he told me was , " You really don't have to worry about this ,

Mrs. Turner , the Coast Guard does discriminate . " He went on to give

me several reasons why women should not be assigned to sea or isolated

duty stations ,
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I reviewed the file , and then I said very casually to him that I

had never seen a Coast Guard cutter , and I really did not feel

competent to even respond to that .

You know how efficient the Coast Guard is . A couple of days later I

was on Coast Guard I and off to Governor's Island , with the under

standing that no one at Governor's Island would know what my mission

was . So , here are all these various classes of ships , cutters , and

buoy tenders and whatever , all tied up , waiting for this person , this

woman to do a flag-rank tour of berthing facilities and heads .

Ultimately we did find that the Coast Guard discriminated , and we

did say that women should go to sea and be assigned to isolated

duty stations . My recommendation was 1980 . Ellen Feingold came in

and said , "Now , " and last year women went to sea . That , in my

opinion , is progress .

Now , most significant , women as managers are contributing to the

development and implementation of transportation policies and programs .

Over the past several years I have seen a shift from indulging and

tolerating us in meetings and conferences to seeking us out and

requesting our input and contributions , Someone has here , " enthusiastically

incorporating our contributions . " I don't know that I could say that .

Again , drawing on my own experience as a manager in a major transit

authority , I must say that over the nine months that I have been

at WMATA , I have participated fully in all of the decisions and

actions associated with my department , much to the chagrin of many of

my office directors and throughout the authority .O
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I have what we call a front line up front decision making job right

now , and you make hard decisions . You cross your fingers , and you

live with them . Where does all of this leave us ?

We know that we are a long way from parity in employment, service

delivery and opportunities in the marketplace. On the other hand ,

there are signs of progress , and those of you participating in this

Conference today can certainly make major contributions to the

furtherance of the participation of women in all aspects of

transportation .

Thank you .

MS . SKINNER : We would entertain a couple of questions , if we have

some from the audience .

INEZ SLETTA : It is a matter of clarification . On your figure of

12.5 in 1977 , the number of women in DOT, how many of them are

secretarial ?

MRS . TURNER : The 12.5 figure is the WMATA figure . It is not the DOT .

DOT's figure is 17.0 percent for 1977 .

INEZ SLETTA : What is the proportion of professional versus secretarial ?

MRS . TURNER : I don't have the actual figures , but I can tell you

that the majority of women both in the Department and in the Authority

are lumped in the midlevel administrative and clerical jobs .

In the Authority , and I don't have the total number of women employed ,

but I can tell you there are only two of us in senior level jobs .
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MS . SAMUELSEN : I am working on a project for Mr. Scott who will be

here this evening . I have a fairly recent printout with me , but it

is GS-9 and above of the total number of women . So , that is a partial

answer .

MRS . TURNER : But I would say your greatest concentrations are probably

at 9 and 11 .

MS . SAMUELSEN : I don't know .

MRS . TURNER : Wanda ?

WANDA REYNA : They are below that , Carmen ; they are still about

the same as they were when you were there .

MRS . TURNER : That is not good . I can tell you .

WANDA REYNA : We do have more women in senior level positions .

Nineteen of the appointments made out of a total of 30 appointments

in Schedule C appointments , other than secretarial positions remains

non-secretarial openings .

MRS . TURNER :: Good .

MS . SKINNER : Other questions?

I would like to thank Carmen Turner for coming and giving us such a

useful set of information as inpụt into this Conference .

Transportation Methods , Planning Methodologies chaired by David

Gendell will convene in the Lecture Room in , I am not sure how many

minutes , at 2:45 , which is about one-half hour from now .
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We would like to reiterate that the workshop sessions that were

scheduled for 8:30 this evening are rescheduled to tomorrow

morning at 9 o'clock .

The Plenary Session , Defining Research Needs and Priorities will

follow the workshops tomorrow morning , and please remember that

the rescheduling does not mean that we have , also , canceled dinner .

We are going to have dinner , and we are going to have a dinner

speaker who is Ms. Lillian Liburdi , the Associate Administrator

for Planning of the Urban Mass Transportation Administration .

So , we will adjourn today after dinner , but we will go from here>

to the Lecture Room for the Plenary Session ,

Thank you all .
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