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In the United States, energy policies are to be evaluated which could drastically af-
fect trends in the design of cars. Policies have been proposed which would either tax
cars on the basis of fuel consumption, or place limitations on fuel consumption
through vehicle design [1]. Though it is difficult to find studies which describe
public expectations on the future of the automobile, it appears to be a commonly
held belief, promoted by the mass media, that the compact or subcompact vehicle
is the prototype passenger car of the future. The public generally knows that future
cars will consume less gasoline, through the design of smaller vehicles with more ef-
ficient engines. Despite this forecast, the public continued to buy larger cars en-
thusiastically through 1977, whereas sales of smaller cars were sluggish [2]. It is
reasonable to ask why the public did not respond voluntarily to the small passenger
car in the manner expected. There could be a number of reasons, and this paper
suggests that the physiological cost of travel, as influenced by vehicle design, may
be a partial explanation. Though tentative, these research findings may have great
significance in policy analysis.

The elements of most physiological importance to comfort are those which affect
ride quality and the effort of driving: noise, vibration, temperature, glare, seating,
humidity, ventilation, odour, and so on [4]. The important features of vehicle
design include size and weight for vibration control, air conditioning, power
steering, automatic transmission, insulation, and the configuration of the
passenger compartment, including seat design. These characteristics vary between
passenger car designs of different manufacturers, and particularly between small
and large vehicles [5]. A large difference could have impacts on travel decisions and
habits. But there is little understanding of what types of passenger car designs are
preferred by the public for specific types of trips, or how strong are the preferences
of people for particular designs, even though much research has been conducted on
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the overall importance of car ownership to trip-making behaviour. This paper sum-
marises rvesearch into ‘a little-considered variable in travel behaviour, the
physiological cost or “effort” of car travel.

P. B. Goodwin has, for example, raised a number of important questions about
the effect of physiological costs, or “effort”, on travel behaviour [6]. A hypothesis
was presented that the different amounts of effort involved in walking, waiting for a
vehicle, and riding in a vehicle could help to explain the modal choices of in-
dividuals. The hypothesis did not differentiate the in-vehicle effort required by bus,
rail or car; it was assumed to be roughly equal between modes. The research
described in the present paper goes a step further, and hypothesises that significant
differences in effort can occur within cars alone, as a function of design. A carefully
controlled laboratory study was carried out to establish measures of physiological
cost for extremes in the range of passenger car designs, and to relate these to aspects
of travel decision-making. The findings, which need to be confirmed by further
research, indicate that the range of current passenger car environments creates a
range of physiological costs, and may indeed influence short-term travel decisions.
In particular, the acceptable duration of trips could be affected, and this in turn
might influence the frequency of specific types of trips by car and consequent travel
patterns.

The research approach was first to study historical trends in vehicle design and
use to determine the history of the reducing physiological costs implied in car pur-
chase, then to isolate and study the physiological costs of what were felt to be the
main influences on passenger car ride quality, which could be used to discriminate
between very small and very large cars. Noise and temperature were chosen for
study under laboratory conditions, since full-size and luxury cars are advertised for
their quiet ride and usually are equipped with air conditioning, whereas sub-
compact cars are generally sold without air conditioning and are known to be more
noisy. Interior noise comparisons are shown in Table 1 for different sizes of cars.
Vibration and seating posture would have been additional variables of importance
to study, but could not be examined because of the limited resources available. -

HISTORICAL EVIDENCE

The study of car purchase trends between 1956 and 1974 revealed a sharp increase
in the use of power steering and the availability of air conditioning on all sizes of
cars, as shown in Figure 1 [5], [7]. Both are closely related to ride comfort and
suggest a desire for a reduced physiological cost of travel. Whereas only 2.6 percent
of 1956 production cars were equipped with air conditioning, over 58 percent were
so equipped in 1974. Cars with power steering rose from 27.1 percent in 1956 to
71.3 percent in 1974. Automatic transmission, which was already in high demand
in 1956, remained at a level of between 70 and 80 percent of production for each
model year.

Examination of demand within size categories revealed similar trends towards
lower physiological costs. For all accessories, the full-size car had the highest per-
centage of production equipment, followed by the intermediate, the compact, and
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TABLE1

Interior Noise Levels of Passenger Cars®

Decibels '
dBA @ dBA @ Sample
60 mph Std. dev. 30 mph Std. dev. Size
Subcompact’ 75.5 3.2 67.1 2.8 34
‘Compact 71.5 2.9 62.9 2.4 23
Intermediate 70.0 3.4 61.2 2.9 21
Full Size 67.1 2.2 58.2 1.9 12
Specialty 73.2 3.7 62.4 8.5 17
Sones®
Sones @ Sones @ Sample
60 mph Std. dev 30 mph Std. dev. Size
Subcompact 49.3 8.0 27.9 2.8 24
Compact 38.4 4.1 23.5 2.2 14
Intermediate 34.1
.3 19.9 1.6 10
Full Size 30.0 4.4 18.5 2.4 8
Specialty 31.0 8.7 20.0 6.1 3

1 Derived from date presented in Popular Science, 1970-1974

2 Derived from date presented in Consumer Reports, 1970-1974

3 Average weight, lbs, for all vehicles in class, 1956-1974: subcompact, 2103; compact, 2842; in-
termediate, 3426; full, 4239; specialty, 3808.

the subcompact, in that order. The specialty car was equipped similarly to the in-
termediate with respect to air conditioning and power steering, and was similar to
the compact with respect to automatic transmission.

Power steering has been placed on nearly 100 percent of the full-size vehicles
from 1972 on, compared with only about 25 percent of 1956 production. The in-
termediate size is currently approaching 100 percent, and the compact car appears
headed toward a similar level. Automatic transmission has been placed on 100 per-
cent of full-size cars since 1970 and is approaching 100 percent for intermediate
cars. For compacts, production with automatic transmission has increased to over
85 percent in 1974 from 50 percent in 1950.

Air conditioning showed dramatic upward trends in all sizes. In 1974 air con-
ditioning was fitted in over 90 percent of full-size cars, 80 percent of the in-
termediates, over 40 percent of the compacts and nearly 30 percent of the sub-
compacts. As recently as 1964, just 10 years earlier, no more than 25 percent of
full-size cars came equipped with air conditioning, and less than 10 percent of in-
termediate and smaller cars. In 1956 fewer than 3 percent of full-size cars were so

equipped.
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Whether individuals would have asked for these options on cars if manufacturers
had not so equipped them at the factory was not determined. However, it was
evident that the public had been conditioned to accept and use them, and the
characteristics of the passenger car fleet have changed radically since 1956. Also,
annual vehicle miles of travel with air conditioning and power steering available
have increased at a faster rate of growth than total annual vehicle miles. Figure 2
indicates estimated vehicle miles of travel with stress-reducing options available [5],
(8], [9] Vehicle miles of exposure to air conditioning and power steering has shown
the most dramatic rate of growth. Whereas only 0.38 percent of 1956 vehicle miles
were travelled with air conditioning, the figure was 52 percent in 1974. Power
steering was used for 8 percent of the vehicle miles driven in 1956, but for nearly 72
percent in 1974. Use of automatic transmission grew from 40 percent of the vehicle
miles in 1956 to 80 percent in 1974. The average annual percentage increases in
miles driven with options available have been 2.85 percent of total vehicle miles for
air conditioning, 3.54 percent for power steering, and 2.20 percent for automatic
transmission. From the shape of the curves in Figure 2 it looks as if the growth in
total miles of travel paralleled the growth in miles travelled at reduced
physiological cost. Although annual vehicle miles of travel doubled between 1956
and 1974, in 1974 the number of vehicle miles of travel without air conditioning or
power steering available was less than all the vehicle miles driven in 1956. Thus, the
vehicle miles of travel without these options have actually decreased during this
period. The historical data offered evidence that annual increases in car travel had
been accompanied by a parallel increase in the use of air conditioning and power
steering. The greater availability of stress-reducing equipment may have made car
travel more comfortable, and possibly reduced the physiogical cost of travel.
However, the historical data were insufficient to test this hypothesis, and to deter-
mine whether there could be a complementary relationship between amount of
travel and desired travel comfort. The laboratory study was designed to test
whether car comfort could influence travel behaviour and whether the influence
had a physiological basis.

LABORATORY METHOD FOR MEASURING STRESS

A laboratory investigation was conducted to observe individual responses to a
moderate, but suboptimal, level of environmental heat and noise stress [5]. A
moderate or suboptimal level of heat and noise has been inferred to be that which
can be safely endured by non-acclimatised healthy individuals and can realistically
exist inside the passenger compartment of a car. In the laboratory study, the non-
stress condition was defined to have a temperature of 76°F and a sound intensity
level of 55dBA, while the stress condition involved a temperature of 90°F and a
sound intensity level of 78dBA (car and road noise). The figures represented the ex-
tremes to be expected between full-size cars and small sub-compact vehicles. The
experiment consisted of placing subjects under each of these two conditions for
periods of two hours and forty-eight minutes. Physiological and subjective
measurements were taken at selected intervals. For each condition subjects were
required to perform a set of tasks representative of driving requirements. The tasks
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include a primary visual task of making correct manual responses to a panel of
visual stimuli, a subsidiary visual task which also required specific manual respon-
ses to a set of lights, a subsidiary auditory task which required a manual response
when a buzzer sounded, and ‘a subsidiary rotary pursuit tracking task which
required following a rotating light with a hand-held stylus. Altogether twenty-five
male subjects between the ages of 18 and 39 were used in the experiment. Each was
screened to ensure that no obvious medical disability or unusual background
characteristics would confound results. During each experiment, subjects’ responses
were measured along a number of physiological and subjective dimensions. These
formed the dependent variables which were used as the basis for comparing stress
and non-stress responses. The absence of a satisfactory method for the direct
measurement of human stress necessitated the use of indirect measurement
techniques, which included physiological parameters and subjective reporting.
Physiological data consisted of heart rate, galvanic skin response, blood pressure,
and urinary 17—hydroxycorticosteroids. Subjective responses were successfully
elicited from questionnaires; they included feelings of stress and fatigue, and the
level of comfort or discomfort experienced during the testing session. An attempt
was also made to determine an individual’s willingness to travel under the levels of
stress produced by the laboratory conditions of environmental heat and noise. By
conducting the experiment within a laboratory setting, the experimenter was able
to minimise the influence of uncontrollable external variables often associated with
field studies: any effects they may have had on test results were negligible. The
combination of chosen parameters was found to be sufficiently sensitive to detect
statistically significant differences between the non-stress and stress conditions.

PHYSIOLOGICAL CONSEQUENCES

Data indicated that temperature and noise levels of 90°F and 78dBA, respectively,
proved to be more stressful and, consequently, discomforting and fatiguing to in-
dividuals than a condition of 76°F temperature and 55dBA noise level.

The application of appropriate statistical techniques (the analysis of variance
procedure) produced the following results with regard to the physiological
parameters:

1. Data for heart rate and galvanic skin response indicated that statistically
significant differences existed between the lower and higher stress conditions.
This implies that the environmental conditions, different in magnitude and
intensity, produced significantly different physiological responses from the
subjects.

2. Differences in values for blood pressure (systolic and diastolic) and urinary
17—hydroxycorticosteroids were evident from a comparison of data between
the two conditions. These parameters provided sufficient evidence to show
that significant differences existed between them.

Table 2 revealed that mean values for heart rate, galvanic skin response, blood

pressure (systolic and diastolic), and urinary 17—hydroxycorticosteroids weré
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TABLE 2

Observance of Physiological Changes Between
Two Environmental Conditions

Increase in Mean Values for Four
Physiological Parameters for an Environmental
Stress Condition Relative to an Environmental

Non-Stress Condition

Galvanic Skin

Data Heart Rate Response
Periods (beats/min.) (OHMS /resist.)
Basal 3.48 15512
1 6.28 35556
2 8.16 44428
3 7.92 37260
4 8.72 37812
5 6.76 33580
6 6.56 53320
7 6.84 48096
8 7.00 62232
9 8.60 65108
10 7.92 69744
11 6.76 75632
12 8.24 89896
13 9.24 86780
14 9.08 101140
17—Hydroxy- Blood Pressure
Elapsed corticosteroids (in MM/Hg)
Time (in mg/24 hrs.) Systolic Diastolic
END Does
(14 periods) Not Apply 4.84 4.68
END
(24 hours) 0.612

greater in magnitude for the higher than for the lower stress condition. This
suggests that real differences existed between the two environmental conditions in-
vestigated in the study.

_ The study revealed that continuous exposure to the moderate heat and noise
stress caused an increase in psychophysiological arousal levels. Analyses for heart
rate and galvanic skin response provided the most convincing evidence for this
observation. Both these physiological parameters were higher for the high stress
condition then for the lower, indicating a high level of emotional arousal for the
subjects. Blood pressure and adrenal cortex secretion of 17—
hydroxycorticosteroids were also found to be at levels indicative of high emotional
arousal. By the end of the 2.8 hour exposure individuals experienced a state of
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stress that was accompanied by fatigue and discomfort. The lower level of heat and
noise stress, as defined in the study, was of sufficient magnitude to alter the
psychophysiological well-being of the subjects tested.

The four physiological variables used for data collection conveniently and
effectively described human responses to stress and the accompanying fatigue. The
chosen parameters were shown to be valid indices for determining the existence of
real differences between the two environmental conditions tested. The variables
were sufficiently sensitive for detecting the undesirable and unwanted effects of
moderate environmental heat and noise stress, such as might be encountered in
smaller vehicles.

SUBJECTIVE ACCEPTANCE OF MODERATE STRESS

The subjective data clearly indicated different levels of perceived discomfort
between the lower and higher stress conditions, and also provided evidence that
people wish to substitute shorter travel for discomfort. At the beginning, midpoint,
and end of each experiment, subjective assessments were measured on a seven-point
Likert scale between the extremes of “very comfortable” and “very uncomfortable.”
Table 3 indicates mean discomfort ratings for each condition. Discomfort was
clearly greater for the higher stress condition. At the end of the experiment,
subjects were asked how willing they would be to accept those levels of stress and
discomfort for varying exposure times. Three hypothetical travel situations,
representing different trip purposes and frequency of travel, were described to the
subjects—work trips made on a daily basis, one-day weekend travel for social or
recreational purposes, and infrequent vacation trips involving long drives. For each
of the three types of trips, subjects were presented with a range of travel durations
and were asked to indicate their willingness to accept each of the durations by
choosing from among the following statements: (1) “I definitely would not accept
it,” (2) “I would prefer not to accept it,” (3) “I would accept it but with some
hesitation,” (4) “I would accept it without hesitation,” and (5) “I would be eager to
accept it.” With few exceptions, subjects reported decreasing acceptability with
increasing travel time and increasing stress (Table 4). For a given duration of
exposure, differences in acceptability ranged up to about one category on the
acceptability scale.

Acceptability was taken as a measure of subjective disutility, on the assumption
that the two were close antonyms for the travel phenomenon being examined.
Duration and discomfort were the two variables hypothesised to create disutility,
and were represented by x and y axes of a disutility surface. The vertical z distance
represented acceptability. For each exposure duration, two pairs of values of
aceptability and discomfort were available, one from the higher and one from the
lower stress condition. Discomfort values were interpolated between values
obtained at the beginning, midpoint, and end of the experiments, where necessary.
Mean values estimated over all the subjects were used. For hypothetical durations
longer than the actual duration of the experiment, mean discomfort ratings were
assumed to be at the level given at the end of the experiment. Two alternative
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TABLE3

Mean Discomfort Ratings

STRESS CONDITION NONSTRESS CONDITION
Hours of Exposure (90°F and 78 dBA) (76°Fand 55 dBA)
0 2.72 2.08
1.4 4.64 3.28
2.8 5.76 3.48

Scale: 1 = very comfortable; 7 = very uncomfortable.

TABLE4
Acceptability Ratings*

Stress Condition Nonstress Condzition
Mean Std. Dev. Mean Std. Dev.
DURATION WORK TRIPS

5 min. 3.92 0.81 4.52 0.59
15 min. 3.56 0.87 4.16 0.55
30'min. 2.40 0.76 3.44 0.58
1 hr. 1.64 0.57 2.36 0.91
2 hrs. 1.20 0.41 1.72 - 0.84

SOCIAL-RECREATIONAL

5 min. 4.32 0.85 4.80 0.50
15 min. 4.08 0.86 4.60 0.64
30 min. 3.40 1.04 4.28 0.98

1hr. 2.48 0.77 3.48 0.96

2 hrs. 1.84 0.75 3.76 0.83

4 hrs. 1.32 0.48 3.12 0.97

VACATION

2 hrs. 3.16 1.11 4.08 0.95

4 hrs. 2.64 1.08 3.72 0.98

6 hrs. 2.00 0.82 3.28 .1.02

8 hrs. 1.48 0.56 2.64 0.81
10 hrs. 1.08 0.28 2.00 0.76
12 hrs. 1.00 0.00 1.68 0.63

*Value:

5 =1 would be eager to accept it.

4 =1 would accept it without hesitation.

3 =1 would accept it but with some hesitation.
2 =1 would prefer not to accept it.

1 =1 definitely would not accept it.
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relationships, power and exponential, were considered. The power relationship was
of the form

Acceptance =A-(Duration)B! - (Discomfort)B2

with negative B values [10]. However, the power model would have resulted in
contours of constant acceptability that seemed unrealistic for trip-making
behaviour. The contours would have been concave relative to the origin and would
have approached the axes asymptotically. This concavity would imply that a very
short exposure duration in an extremely uncomfortable environment, or a very
long exposure duration in a highly comfortable environment, would be equally
acceptable for a given type of trip with some combination of moderate levels of
exposure duration and comfort. The asymptotic nature of the relationship would
have suggested that exposure duration and discomfort were infinitely substitutable,
and that, as exposure duration increased, diminishing amounts of improvement in
comfort would be needed to compensate for unit increases in exposure duration.
The power model would not take into account the reasonable assumption that there
may be maximum amounts of exposure time and discomfort that people associate
with a given level of acceptability. For the trip-making behaviour under
consideration, it was desirable to have constant acceptability contours which were
convex to the origin. Convex curves would terminate at the axes, and make it
possible to indicate that there are maximum amounts of exposure duration and
discomfort for given levels of acceptability. The following exponential model was
considered: ,

Acceptabi]ity = A e[Bl * Duration + B2 - Discomfort].

This model provided the desired linear convex curves of constant acceptability in a
mathematical form that has been used frequently by other researchers to model
travel utility in behavioural choice models [11]. For these reasons the exponential
model was fitted to the data by means of linear regression, using the numerical
" values of acceptability and discomfort assigned to them on the questionnaire, and
measuring exposure in hours. :

Results, shown in Table 5, indicated that, in the laboratory setting, people
subjectively wished to make trade-offs between travel duration and discomfort. The
rate of marginal substitution between exposure duration and discomfort, estimated
by taking the ratios of B,/B,, was —0.85 for work trips, -1.86 for social-
recreational trips, and -2.05 for vacation trips. The laboratory subjects responded
in a manner which indicated that if discomfort were increased by one unit on a
work trip, the traveller would find the trip equally acceptable if duration were
decreased by only 0.85 hours. On a social-recreational trip, if discomfort were
increased by one unit, duration would have to be decreased by 1.86 hours to make
the trip equally acceptable. For vacation trips the trade-off was greatest, indicating
2.05 hours of travel decrease for a one-unit increase in discomfort.

If the data are accepted as reflecting the subjective desires of people for making
trips under varying levels of stress and discomfort, the question that needs to be
answered is why rates of substitution would vary between trip purposes. Research
on this question was not pursued because of the limitations of the original
laboratory design and fundings, but several possibilities can be suggested. First,
trip duration would generally be expected to increase in the order: work trip,
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TABLEDS

Parameters of Acceptability Surface

Exponential Relationship

ACCEPTABILITY = A - ¢ (Bl - DURATION + B2 - DISCOMFORT)

A B1 B2 R? n

Work trip 8.05 -0.321 -0.272 0.953 10
. (0.076) (0.062)

Social/Recreational 8.17 -0.128 -0.238 0.989 12
(0.014) (0.019)

Vacation 11.76 -0.103 -0.211 0.969 12
(0.008) (0.024)

(Standard error of B shown in parentheses)

social-recreational trip, and vacation trip, in the same order as the importance of
discomfort appears to increase. It is possible that comfort becomes more important
as the expected duration of a trip increases. For long exposure durations a higher
level of comfort might be required. Second, the frequency of making a particular
type of trip would decrease in the order: work trip, social-recreational trip,
vacation trip. It may also be possible that, as the frequency of making a trip for a
particular purpose increases, travel time becomes relatively more important. Two
phenomena may be at work in this case: (a) because of increasing frequency of
travel, time itself may assume more importance as a resource as ever greater
amounts of it are required; and/or (b) there may exist physiological mechanisms
which help individuals to adapt to travel stresses (discomfort) which occur at
frequent intervals, thereby decreasing perceived discomfort. A third possible
explanation is that people may tend to associate comfort more with social-
recreational and vacation trips because of the often pleasant expectations of the
social or recreational experience itself. Perhaps comfort becomes more important
when a trip has pleasure as a motive. It is very likely that a complex set of
relationships may exist between acceptability, discomfort, exposure duration,
expected frequency and trip purpose.

CONCLUSION

The study demonstrated that it is possible to establish subjective trade-offs between
travel duration and discomfort, at least in a laboratory setting. It also indicated
that significant differences in physiological cost can exist between the extremes in
current passenger car designs: It is difficult at this early stage to specify precisely
how comfort (or, more correctly, stress) interacts with other travel decision
variables, but the research suggests that it may play an important role.

One of the objectives of the research was to determine whether stress is a concept
which can be incorporated into travel forcasting models. During the study, it
became apparent that the existence of stress can be determined only by the careful

241



September 1978 JOURNAL OF TRANSPORT ECONOMICS AND POLICY

measurement of many different physiological variables under carefully controlled
conditions. In fact, there are controversies over the definitions and distinctions
between stress and fatigue and the role of stress in overall well-being. For these
reasons, the concept currently does not show great promise for use as a variable in
state-of-the-art forecasting models for the planner. The planner needs a less
complicated, more economically-oriented approach. But the concept has merit for
basic research on transport behaviour and human response to the transport
environment. A variable of more potential value in planning forecasting models
would be the measure of comfort, or comfort acceptance, as obtained from
interviews with travellers. However, further study of stress through combinations of
physiological and subjective measurements might lead to improved planning
models. For example, improved knowledge of the correlation between various
physiological measures of stress and various subjective feelings and attitudes could
be used to design sharper, better survey questionnaires, which would elicit more
pertinent data. In this way it could assist in evaluating design elements of vehicles
and understanding modal choice behaviour.

Moreover, physiological cost may have a greater impact on modes other than
car. In his article Goodwin hypothesised that the physiological costs associated with
walking or waiting for public transport would be greater than those occurring in
the vehicle, as studied here [6]. The concept of subjective utility as currently used in
behavioural models should be broadened to include subjective feelings which have
a physiological basis.

Finally, limitations of the experiment must be mentioned. The present
investigation used a combination of heat and noise to create the moderate stress
environment. Future research should be directed toward the study of moderate
levels of other independent variables that are present within the passenger
compartments of cars. These would include vibration, humidity, and seating
design. Although it has not been done, stress factors that include heat, noise,
humidity, vibration, and seating design should be evaluated both singularly and in
totality. This would determine whether combinations of independent variables are
additive or multiplicative in nature. Again, a homogeneous group of subjects was
used in the study. A larger cross-section of the population should be studied, since
individuals may vary in their responses to heat and noise. Randomly selecting
subjects from the total population would alleviate this problem at an increased cost
of study.

The research was conducted in a laboratory setting rather than under actual
driving conditions. This was necessary both for economic reasons and to control for
unwanted confounding influences. It is not known whether people would react in
the same way to heat and noise during trips of their own choice. In particular, the
rate of substitution between duration and discomfort might be different. Also, if
perceived discomfort is mode-specific, people may judge the comfort of their
passenger cars on one set of expectations, whereas their judgements of comfort in
the laboratory setting were based on different sets of expectations. Research should
be conducted in actual driving situations, using a range of vehicle types.

What is the basis for justifying further research? Energy shortages might provide
the main impetus. The basic premise of the research was that changes in passenger
car design which initiate a trend toward small, compact vehicles might acentuate
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the stresses caused by deficient insulation, suspension, and control of noise and
temperature, if these were to be sacrificed to increase fuel efficiency. If the findings
of the laboratory study are representative of real travel decision-making, then
travel patterns might be altered if comfort levels were to decrease. The most
noticeable effect might involve long-distance car trips of the type Americans make
when on vacation.

It is probable that, as the consequences of energy policies become clearer, the
need will arise for better understanding of car purchase and travel decisions. It may
be noted that current knowledge is inadequate to understand these phenomena
fully within the context of vehicle design/fuel efficiency issues. The traditional
variables used to explain travel behaviour are travel time, out-of-pocket costs, and
socioeconomic status. But these can provide only partial understanding of
behaviour when changes occur in accustomed levels of transport comfort.
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