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Who Favors Work-Schedule

Changes and Why

Anis A. Tannir,* Saudi Arabian Parsons Limited, Jeddah

David T. Hartgen, New York State Department of Transportation

Factors that influence attitudes of white-collar employees toward alter-
native work-schedule changes are examined to determine whether the de-
sire to avoid traffic congestion is a primary determinant of such attitudes.
A random sample of 110 employees from the main office of the New
York State Department of Transportation in Albany, New York, were
given a short questionnaire on travel patterns, attitudes toward compo-
nents of work schedules, and perceptions of impacts of work-schedule
changes on family life, travel patterns, and working environment. An at-
titude scaling technique known as trade-off analysis was used to deter-
mine the most preferred programs and the characteristics of those in
favor of and those opposed to schedule changes. Resuits showed the
basic motivation behind favoring work-schedule changes is the employee’s
desire to introduce flexibility into family, leisure, and work activities;

the desire to avoid traffic congestion is a contributing, but not a major,
factor. The most preferred arrangements are 5-d variable hours, 4-d vari-
able hours, and 5-d individual-specific hours, all with over 65 percent
support. Support was strongest among younger employees who had
children in school and weakest among single and older employees and

car poolers. The policy implications for transportation planning are
discussed.

Considerable research has been published on the ap-
plication of staggered work hours as a device to relieve
commuter congestion in public transit facilities (1, 2,
3,4). The conclusion of these studies is that peak de-
mands in transit facilities can be reduced by 10 to 30
percent through widespread use of such policies., Studies
of the impacts of the 4-d workweek on highway conges-
tion (5,6, 7, and a paper elsewhere in this Record by
Tannir and Hartgen) and other studies (8, 9) support
variable work hours and 4-d workweek policies as a
possible policy for low-cost shifting of travel to reduce
traffic congestion. All of these studies, however, have
concentrated on large metropolitan areas.

The impacts of staggered work hours and 4-d work-
week schedules on firms and their employees have been
studied and generally found to be positive (10, 11, 12, 13).
General benefits include improvement in employee
morale and productivity, reduction in absenteeism and
overtime, better use of capital assets, extended hours
of service to clients, improved driving conditions during

the trip to work, and, under certain conditions, reduc-
tions in energy consumption.

DATA AND METHOD

The New York State government offices located at the
State Campus in Albany, New York, were selected to be
surveyed in this inquiry. The site is located approxi-
mately 6.4 km (4 miles) west of downtown Albany in a
predominantly residential area, and there are approxi-
mately 10 042 employees. The campus is accessible
by way of a highway network of local streets, major
arterials, and expressways. New York State is the
only employer on the campus, employment density is
high, and public fransportation does not play a major
role in the daily movement of employees to and from
their jobs. White-collar workers constitute the majority
of these employees.

Employees on the State Campus were surveyed to
determine employee characteristics, attitudes toward
changes in work schedules, and perceived impacts, For
several reasons, the main office of the New York State
Department of Transportation (NYSDOT) was selected
as the focal point for the employee survey. First, it is
located on the State Campus. Second, the department
population is generally representative of the entire
campus population. Third, it was convenient because
the researchers were familiar with the organizational
structure and functional units of the department. And,
finally, permission to conduct such a survey was obtain-
able from management and employee representatives of
NYSDOT.

A random sample of 140 employees from the NYSDOT
main office staff of 1771 were selected and contacted.

Of these, 110 completed returns were used in the
analysis. The returned sample was representative of
the main office population (Table 1). Respondents were
administered a questionnaire that covered travel and
demographic characteristics, general attitudes toward
work-schedule changes, perceived impacts of these
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Table 1. Comparison of sample population and population of
NYSDOT main office.

Main Office
Sample Population Population
Category Number Percent Number Percent
Sex
Male 86 78 1314 73.7
Female 24 22 469 26.3
Total 110 100 1783 100,0
State grade level
1-9 29 28.7 615 34.7
10-19 42 41.6 676 38.2
20-29 22 21.8 387 21.9
30-38 7 6.9 68 3.8
Unclassified _d 1.0 24 1.4
Total 101 100 1770 100.0
Bargaining unit
Administration 33 30.5 517 29.0
Operational 2 1.8 32 1.8
Professional,
scientific, and
technical 60 55.1 1031 57.8
Management and
confidential 14 12.8 203 11.4
Total 109 100 1784 100.0
Figure 1, Partitioning of the sample.
n = 140
i a = 70Trade-0ff(soz) Categorical Judgment
Mailed = 7 (50%)
Sample Order Order °
1-10 10-1
n=35 (50%)| n=35 (50%)
Return Rate l -657 .80 l .957
Returned
Sample n; = 23 28 n = 67

e — —
=1
]

Figure 2. Example of trade-off matrix used in the survey.
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4-Day, M-Th. | 3
~ =
5
=
3
9 4-Day, Tu.-Fri. 2 H
0
>
o
a
5-Day, Mom.-Fri. 5 6

changes, and attitudes toward various attributes of
work schedules. In the case of the last item, 50 percent
of the sample received a questionnaire in the categorical
judgment format (short form), and 50 percent of the
sample received a questionnaire that contained attitude
questions in the trade-off analysis format (long form).
To control bias resulting from respondent fatigue, this
group was further divided into two equal subgroups
(each 25 percent of the total sample), and the sequence
of questions was reversed (Figure 1). The differences
in these approaches are analyzed elsewhere (14, 15, 16).
A technique known as trade-off analysis (14, 17,18,
19) was used to develop alternative feasible policies on
changes in work schedules. This technique requires
the respondent to rank order the cells of a two-variable
matrix from most preferred to least preferred, as
shown in Figure 2. A set of (n) (n ~ 1)/2 such matrixes
is administered for the n attributes. These attributes
and their levels are given below (current schedules call
for 7.5-h workdays):

Mean Standard

Attribute Level Utility  Deviation
Days worked
Four, Monday-Thursday 0.38 0.08
Four, Tuesday-Friday 0.37 0.07

Five, Monday-Friday {current schedule} 0.25 0.11
Number of hours worked per day

Seven (current schedule) 0.43 0.1

Eight 0.33 0.05

Nine 0.24 0.09
Times worked

Fixed {current schedule) 0.29 0.08

Specific for individual 0.32 0.07

Variable 0.39 0.1
Parking location

Wherever desired (current schedute) 0.39 0.09

Special place if car pool 0.27 0.08

Same space every day 0.34 0.01
Cost of parking

Zero (current schedule) 0.58 0.09

$1/month 0.40 0.03

$1/week 0.12 0.08

The trade-off algorithm (17) uses these rank-order
preferences to produce estimated utilities for each
respondent by minimizing the differences between the
observed rankings and the rankings of the cell-product
utilities. Mean utilities are given in Table 2. This
information is then inputted to a simulation routine that
estimates preferences for alternative work-hour pro-
grams based on the preferences of all individuals.
Shares are corhputed as follows: Let u, = the utility
that respondent i places on attribute level k, U, = the
utility that respondent i places on future p, and P,, =
the preference (percentage favorability) given future p
by respondent i. A linear utility function is assumed:

Uip=2uik (@))
k

A Luce share model is assumed for preference calcula-
tion:

Pip= Uip/(Uip + Ujg +....) @)

Aggregations of P, over all respondents reveal total
market preference, and detailed breakdowns of support
by demographic and other characteristics reveal which
groups stand to gain or lose under different work-
schedule policies.
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Table 2. General attitudes toward alternative

Congestion Response (%) Percentage
work schedules, Experienced of Total
Attitude on Work Trip Unfavorable Neutral Favorable No Response (n = 110)
Toward None (A)* 50 6 44 0 16.4
variable Somewhat (B)* 21 15 64 0 48.2
work hours Considerable-
severe (C,D, E)* 15 8 72 5 35.4
Average: 24 11 64 1
Toward None (A)* 28 17 56 0 16.4
4-d Somewhat (B)* 30 8 62 0 48.2
workweek Considerable-
severe (C,D,E* 13 10 72 5 35.4
Average 24 10 64 2
aLetters in parentheses denote level of service as described in the Highway Capacity Manual {21).
Table 3, Summary of attitudes toward - Resporse (4) =
personal impacts of work-schedule P
changes. Very Somewhat Somewhat  Very
Unfavorable Unfavorable Positive Positive Total Weighted
Area of Impact Impact Impact Neutral Impact Impact (N} Mean
Second job 25 5 52 14 5 107 2.70
Fatigue 9 17 52 8 14 107 3.03
Communication 7 13 56 14 10 106 3.08
Rush-hour congestion 11 9 40 20 20 107 3.27
Leave time 5 5 49 20 21 107 3.49
Gasoline savings 6 4 45 24 21 107 3.50
Productivity 0 7 47 24 22 107 3.60
Job satisfaction 1 5 42 27 25 107 3.71
Family time 3 4 21 20 52 108 4.16
Leisure time 2 2 17 29 50 108 4,25
RESULTS 4-d weeks (64 percent overall), Favorability appears

General results of the survey are given in the table below:

Characteristic Percent
Family size, number in household
13.6
2 28.2
34 36.5
5-6 15.4
=7 4.5
Other (blank) 1.8
Automobile ownership, number of automobiles
0 3.6
1 455
>2 49.1
Other 1.8
Mode to work
Drive 80
Automobile passenger 18
Other 2
Car pooling
None 70.6
Occasional 13.8
Car poolers 15.6

The key findings are that

1. The level of automobile ownership for the sample
is very high,

2. The sample is average in relation to family size,

3. The automobile predominates in travel to work,
and

4. Frequent and occasional car pooling is quite
common,

The survey also revealed that, for car poolers and non-
car-pool users, average work-trip length was 24 and 18
km (15 and 11 miles) respectively.

Data given in Table 2 show that the sample is gen-
erally very much in favor of variable work hours or

to be sensitive to the perceived level of traffic conges-
tion: The higher the congestion is, the greater is the
inclination to favor variable work hours. The impact
of congestion level on attitudes toward a 4-d workweek
is less pronounced. These findings suggest that the
desiretoavoidtraffic congestion has atleast a moderately
important influence on favorability toward work-
schedule changes.

Table 3, however, suggests that other factors may
be more important. The respondents felt that work-
schedule changes would have a very positive impact on
family and leisure time but only a marginally positive
impact on ability to avoid rush-hour congestion. These
results suggest that the desire for flexibility in personal
activities and the desire for more leisure time are the
primary determinants of attitudes toward work-schedule
changes.

Attitudes Toward Work-Schedule
Arrangements

As described earlier, the trade-off procedure allows
the analyst to compare alternative work-schedule
arrangements with the current fixed-hours schedule.
The attributes and levels given previously are the basis
for formulating various work-schedule programs.

Theoretically, it is possible to structure 243 possible
programs or five attributes of three levels each. How-
ever, based on a literature search and previous sur-
veys, it became apparent that most of the programs
that can be structured are either unrealistic or not
implementable from management, employee, or legal
viewpoints. Therefore, only selected programs, called
"futures,' were structured for testing. Figure 3 shows
eight such tests along with demographic breakdowns of
support. It is apparent that only futures 5, 6, and 1 are
preferred to the current policy.



56

Figure 3. Support for proposed policies (or futures).
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Table 4. Profiles of groups that most e
strongly support or oppose the thiree g;,g;-;l‘tnce Strongest Support Strongest Opposition
preferred programs. Program (%) Group Percent  Group Percent
Future 5 75 Age 25 to 44 80-86 Age 55 and over 43
(5-d workweek, Professional, 86 Administrative services 46
variable work scientific, and
hours) technical
Non-car-pool users Vil
Family size =2 72-100 One-person family 43
Travel time =30 min 75-100
Some and considerable 78-86 No congestion 44
congestion
Future 6 65 Ages 25 to 44 67-79 Age 1Y to 24 By
(4-d workweek, Professional, 72-100 Administrative services 38
variable work scientific, and
hours) technical; management
and confidential
Car poolers 71
Family size =2 61-83 One-person family 43
Travel time 20 min 74 Travel time 10 min 44
Some congestion 8 Severe congestion 40
Future 1 65 Age 25 to 34 8
(5-d workweek, Professional, 66-72
individual- scientific, and
specific work technical; management
hours) and confidential
Occasional car poolers 75 Car poolers 43
Family size >3 83-89 One-person family 29
Travel time >30 min 75
Some congestion 74 No congestion 44
Future 5 vides the flexibility needed to reconcile job and child-
care activities. Employees from families of three to
Future 5—the 5~-d workweek with variable hours— four members also favor such arrangements (72 per-
received the broadest support: 73 percent versus 27 cent support); those who have more than two children
percent support for the current schedule. This pref- tend to favor it even more, which further supports the
erence is especially strong among the 25 to 34 age hypothesis.
group (85 percent) and 35 to 44 age group (80 percent). The only group that does not show enthusiasm is the
This strong preference can be explained by the fact that 55 to 64 age group (only 43 percent support). This can
employees in these age groups tend to be in the child- be explained by observing that employees in that age

raising stage, and variability in work start times pro- bracket are very much used to the current schedule,



and any change from it may cause hardships. As ex-
pected, car poolers only moderately support this
program (57 percent) since car pools might be dis-
solved. Those who occasionally car pool are more
enthusiastic about it (62 percent) since they most likely
drive an automobile to work. Traffic congestion also
plays a part in making this program the most pre-
ferred: Persons who experience more traffic conges-
tion tend to support this program more. When the
traffic problem is nonexistent, the support is 44 per-
cent; when there is some congestion, the support be-
comes 78 percent; when congestion is considerable,
the support for variable work hours is 86 percent.

Future 6

Future 6—the 4-d workweek with variable hours—also
generates strong overall support (65 percent). A close
analysis of the support estimates shows that the pref-
erence trend among the various groups follows lines
similar to those for future 5. Preferences by age
groups indicate that the 25 to 34 group favor this
schedule the most (79 percent) compared with 86 per-
cent favorability for future 5. The 35 to 44 group gives
67 percent support to future 6 compared with 80 per-
cent to future 5. The 45 to 54 age group gives 58 per-
cent support to future 6 as compared with 67 percent to
future 5. This degree of favorability underlines the in-
ference that the attitudes of employees in these age
groups are influenced by their desire to reconcile their
work schedules with their family obligations. This point
is further emphasized by the percentage preference
based on family size. It is evident that households with
three or four persons and those with five or six persons
are strongly in favor of future 6—by 61 and 83 percent
respectively., The 19 to 24 age group is evenly split in
its support for future 6. Members of this group are
most likely members of one- or two-person households.
The support from this group is only 43 percent.

Future 6 does not appeal to drivers who do not ex-
perience any traffic congestion during their morning
trip to work. Only 44 percent support this schedule.
However, those who occasionally encounter traffic de-
lays would greatly support this policy (78 percent). This
may be caused by their desire to improve driving condi-
tions through earlier work start times. On the other
hand, those who experience considerable traffic delays
support this policy by 64 percent. Their support may
be based on the assumption that a 4-d workweek would
spread the peak-hour demand, which would result in
improved traffic conditions.

A third feasible schedule is a 5-d workweek with
individual-specific hours (future 1 in Figure 3). The
pattern of support follows similar general lines as those
for futures 5 and 6. This underlines the desire of
employees to reconcile their work and personal sched-
ules. The remaining policies are not analyzed here;
they are left to the reader to contemplate.

Support and opposition profiles are summarized in
Table 4.

CONCLUSION

In this study, broad support was found among white-
collar state~government employees for changes in work-
schedule arrangements. The most preferred programs
are those that feature variable work hours. A program
of this kind with five 7.5-h days is most favored and is
followed by a variable-hour program with four 9.4-h
days.

The desire for flexibility in work and family schedules
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is the basic motivating factor behind attitudes toward
work-schedule changes. This is reflected through age
and family size, which are the prime demographic fac-
tors in favoring a given program over the current
schedule. An analysis of perceived impacts shows that
leisure time and family activities would be the primary
aspects of personal life that would benefit from such
changes., A desire to avoid traffic congestion does not
seem to be a dominant factor in attitudes toward alter-
native work schedules. However, those who experience
some or considerable traffic congestion tend to be in
favor of variable work hours.

These findings have broad policy implications for
transportation planners and decision-makers who are
concerned with ways to reduce traffic congestion. Since
traffic congestion is not the primary factor influencing
attitudes toward work-schedule changes, attempts to
sell such programs on the basis of potential travel
benefits are likely to be ineffective. A better approach
would be to emphasize positive, achievable impacts on
family life and leisure time and treat avoidance of
traffic as an ancillary benefit. Even so, planners should
recognize that all employees will not be equally affected:
Flexible work hours will primarily benefit young house-
holds that have children at home to the detriment of
single-person households, older employees, and car
poolers. Thus, actions taken to relieve rush-hour
congestion by introducing flexible work hours may be
partially offset by the dissolution of current car pools
and greater difficulty in car-pool formation. To deal
with such trade-offs, the transportation planner must
increasingly understand structural relations in family
and work environments so that actions in one sphere will
not be offset by unexpected detrimental effects in another.
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Traffic Impacts of Work-Schedule
Changes in Medium-Sized

Urban Areas

Anis A. Tannir,* Saudi Arabian Parsons Limited, Jeddah

David T. Hartgen, New York State Department of Transportation

A test is made of the hypothesis that changes in work schedules can sig-
nificantly reduce traffic congestion in medium-sized automobile-oriented
cities. By using an extreme case—a single high-density employer in a res-
idential area—estimates are made of the change in peak trips that would
result from three alternative work-schedule changes. The impact on the
surrounding street system is then evaluated by using traffic-assignment
techniques. Results show that even a maximum-impact policy (4-d work-
week) would have only a marginal effect on local traffic, reducing re-
gional travel costs by 0.4 percent and costs in the immediate surrounding
area by 2.2 percent. Of all the traffic benefits accrued, over 90 percent
flow to actual participants, primarily through the reduced number of re-
quired work trips. Because of the institutional problems associated with
implementing such policies on a large scale, it is concluded that efforts to
reduce highway congestion in medium-sized automobile-oriented cities
by use of alternative work schedules may not be cost-effective.

The congestion-reducing approach of shifting travel in
time and space so as to fit it within existing system ca-
pacity is receiving inereasing attention. Numerous re-
cent studies (1, 2, 3) describe the potential savings in
traffic congestion achievable through such methods, and

recent federal guidelines on transportation systems man-
agement require the analysis of such methods on a con-
tinuing basis. Some of the most attractive demand-
shifting approaches involve the shifting of work schedules
to permit greater use of limited facility capacity over a
longer peak period. Work-shift policies have been given
considerable attention in relation to transit service, and
it has been concluded that such policies are capable of
reducing peak-period congestion in transit facilities (par-
ticularly terminals and stations) by as much as 10 to 30
percent. However, considerably less is known about the
effect of such policies on highway operations, particu-
larly in small or medium-sized urban areas. Although
several studies (2, 4, 5) have identified potential reduc-
tions in congestion as one of the primary benefits of such
proposals, it is clear that cities in which a large portion
of peak-hour trips do not currently use transit services
will find the implementation of work-schedule changes a
less feasible method of reducing congestion than larger
urban areas might find it to be.





